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FISSION PROWCTS DEVELOPMENT LABORATORY 

0 PERAT IONAL PROCEDURES 

W. R. Murphy, C. L. Ottingcr, and R. W. Schaich 

ABSTRACT 

T h i s  opera t ing  manual c o n s i s t s  mainly of copies 
of t he  opera t ing  procedures c u r r e n t l y  i n  e f f e c t  
at t h e  F i s s ion  Products Development Laboratory. 
Preceding the opera t ing  procedures are descr ip-  
t i o n s  of t h e  f a c i l i t i e s  t h a t  comprise t h e  FPDI,, 
t he  major chemical processes ,  and the  bas i c  
opera t ing  p r a c t i c e s .  Much of t h i s  ma te r i a l  has 
been reported elsewhere b u t  i s  included here  f o r  
informational  purposes. 

IrJTRODUCTIOM 

The Fis s ion  Products Development Laboratory (FF'DL) i s  used t o  process 

megacurie amounts of f i s s i o n  product rad io iso topes ,  t o  convert  t h e  radio-  

i so topes  i n t o  usable source forms, and. t o  develop and improve techniques 

f o r  processing and handling l a r g e  amounts of r ad ioac t ive  m a t e r i a l s .  R1- 

though t h e  FPDL was o r i g i n a l l y  d-esigned f o r  separation. of  f i s s i o n  products  

from wastes from uranium recovery processes ,  it i s  now- used pr'immi.3y f o r  

convert ing p u r i f i e d  and semipurif ied f i s s i o n  product, f r a c t i o n s  received 

from o-Lher AEC f a c i l i t i e s  i n t o  f i n a l  source forms. 

esses  cons i s t  of convert ing 137Cs, received as C s  

changer, ko 137CsC1 and converting "'Sr, received as so l id  90SrC03, t o  

"SrTi03 a 

conversion t o  14.4CeO;l. 

(185 d a y s ) ,  144Ce i s  no-t s tockpi led  as are 137Cs and "'Sr. Developriental 

work involving prepara t ion  of other fue l  foms,  improvement of  processes ,  

o r  f a b r i c a t i o n  of  s p e c i f i c  types and s izes  of sources i .s  done on a demand 

basis. 

The m a i n  chemical proc- 
-t- 

adsorbed on an ion ex- 

Another l a rge - sca l e  process i s  t h e  purif ica- t ton 01' 144Ce and i t s  

However, because of it:; relat,i.vely shor t  half  -life 

F a c i l i t i e s  at the FPDL f o r  rediochemical processing inelude we-t- 

chemistry process c e l l s ,  i n  which ba tch  s i z e s  of up t o  400 gal- can be 
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handled, and manipulator c e l l s ,  where f i n a l  processing and source fabr ica-  

t i o n  are done. All process  operat ions are c a r r i e d  out i n  heavi ly  shielded 

con’iained c e l l s .  Auxil iary equipment inc ludes  mater ia ls-handl ing equip- 

ment, chemical makeup tanks ,  a c h i l l e d  water system, and o ther  equipment 

common t o  chemical process  opera t ions ,  as w e l l  as s p e c i f i c  equipmen-t for 

radiochemical processing,  such as r a d i a t i o n  de tec t ion  instrwnents ,  shielded 

t r a n s f e r  casks,  and s p e c i a l  a i r -handl ing  systems. 

The FPDL i s  normally operated on a shi.f t  schedule by crews cons t s t ing  

of chemical opera tors  d i r e c t e d  by a supervisor .  S h i f t  arrangements vary 

with t h e  work load .  

bu i ld ing  equipmenl;, ca r ry  out; var ious  rou t ine  procedures,  and properly use 

the  sa fe ty  and emergency f a c i l i t i e s .  Operators fo l low step-by-step w r i t t e n  

procedures and record appropr ia te  da t a  on batch d a t a  shee t s .  Becaii.se of 

t he  developmental na ture  of t h e  opera t ions ,  e x i s t i n g  procedures are f re -  

quent ly  changed and new procedures a r e  i n i t i a t e d  as needed. Procedures 

a r e  prepared by 3TDL t echn ica l  supervisors ,  and before  being put  i n t o  oper- 

a t i o n  they are revi.ewed by t echn ica l  personnel  of t h e  I so topes  Developnient 

Center and by ’die appropr ia te  OlWL revie17 committees. 

A l l  chemical opera tors  are t r a i n e d  t o  opera te  t h e  

DESCRIPTION OF PHYSICAL PLANT 

Building 

The Fiss ion  P r o d w t s  Development Laboratory (F igs .  1 and 2 )  i s  a tri- 

l e v e l  bu i ld ing  that encloses  an area of 7700 f t 2  and conta ins  376,000 f-t3 

of f ree  space.  The first two l e v e l s ,  which are of standard concrete-block- 

s ide  construct ion,  cons i s t  of opera-Ling areas, se rv i ce  areas, o f f i c e s ,  and 

o ther  persomiel access  a reas  b u i l t  around a c e l l  block.  An aluminiun-sided 

c r a m  bay t h a t  encloses  the  are3 over the  tops  of t he  c e l l s  forms t h e  t h i r d  

l e v e l .  I n  addi t ion ,  t h e r e  are seve ra l  underground c e l l s  adjacent  -to the  

buil-dlng, which a r e  used f o r  waste so lu t ion  holdup and for s to r ing  so lu t ions  

containing f i s s i o n  product f r a c t i o n s .  

A con t ro l l ed  a i r -handl ing  system provides  v e n t i l a t i o n  and containment 

f o r  t h e  F a c i l i t y .  A l l  incoming a i r  i s  f i l t e r e d ,  and a l l  bu i ld ing  a i r  i s  

exhausted through f i l t e r s  t o  t h e  OHNL c e l l  v e n t i l a t i o n  system. The bu i ld ing  

atmosphere i s  regula ted  a t  a negat ive pressure  of 0.05 i n .  of water and the 
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c e l l s  are maintained a t  a negat ive pressure  of' 1.5 i n .  of' water. I n t e r i o r  

p a r t i t i o n s  are provided. t o  enclose a l l  opera t ing  areas, arid c e r t a i n  a r e a s  

are  mechanically cooled. Personnel ent rances  and e.quiprr?ent loading areas 

care air locked t o  mzinta-in atmospheric con t ro l .  

F i , v e  2 shows t h e  srrangernent and. numberj-ng system of -the FPDL c e l l s .  

The main c e l l  block c o n s i s t s  of C e l l s  1. tnrough 15. 

c e l l  block on t h e  f irs-t  l e v e l  are Cells 16, 1-7, 

Cells 18 and 19 are on t h e  second l e v e l .  

are located, underground adjacent  t o  t h e  bu i ld ing .  The cell-  vent i la t i -on  

f i l t e r  house i s  located. on grourid l eve l  east  of t he  EYDL. The va r ious  

types  of ce l l s  a v a i l a b l e  am1 t h e i r  func t ions  a.re described below. 

Connee-Led -to t he  main 

20, and the service tunnel,; 

Four c e l l s  ( 2 1  through 2 4 )  

Process  Cells (1-7) conta in  f ixed  equipment m d .  are used f o r  remote 

chemical processing.  The eel1.s are t o t a l l y  enclosed, having no viewing 

windows o r  nianipii.ators, and are operalmi frcm remote panelboards . 
Righ-Level Mmipula-Lor Cel ls  (lOFrl4W) are used f o r  f i n a l  processing 

of rad-ioactive ma-Lerials t o  produc-t compounds, conversion i;o usable fuel. 

forms, and. packaging. 

Low-Level Manipulator Cells (15, 16, 18, and 19) a r e  used T o r  opera- 

t i o n s  which r equ i r e  r e l a t i v e l y  l i t t l e  sh ie ld ing .  9 jp ica l  opera t ions  are 

sampl.ing, decontamination of sma1.l ccp.iprwnt, and d-eveloprrierk a l  work. 

Service C e l l : ;  are comprised of Cells 1'-{ and 20, t h e  se rv i ce  tunnel ,  

and t h e  cell.  v e n t i l a t i o n  f i l t e r  house. 'These a r e a s  conta in  se rv ice  equip- 

ment such as steam supply valves ,  f i l t e r s ,  scrubbers ,  pnem-atie transnit- 

ters ,  and instrument p ip ing .  Since t h i s  equipment is d i r e c t l y  connected 

t o  t h e  process  equipment, the  areas i n  which i- t  i s  i n s t a l l e d  a r e  t r e a t e d  

L i k e  c e l l s .  

Storage Cells (21-24) are used f o r  storage of ra i l ioact ive solutions. 

These c e l l s  are l i k e  t h e  process  c e l l s  except t h a t  the  equipment they con- 

t a i n  i s  designed simply f o r  storage and transfers ins-bead of f o r  el-iernical 

processing.  

Most of t h e  c e l l s  are l i n e d  wi-th s t a i n l e s s  s t ee l  f o r  ease of decon- 

taminat ion.  'They are provided w i t h  a va-riety of se rv ices ,  such a s  s t em,  
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c h i l l e d  water, ho t  off-gas  system, e l e c t r t c a l  suppl.i.es, c e l l  veii t i . lat ion,  

and. ins t rumentat ion as s q u i r e d .  Tne process  c e l l s ,  s torage  c e l l s ,  and 

h igh- leve l  manipulator c e l l s  a r e  shielded from t h e  nea res t  normally acces- 

s i b l e  a rea  by t h e  equivalent  of 4 f t  of ordinary concrete;  t h e  low-level 

rnani-pulator cel- ls  and servrice areas have less  sh ie ld ing .  Personnel can 

ga in  entrance t o  t h e  process ,  s torage ,  o r  h igh- leve l  manipulator c e l l s  

only a f te r  they remove the  imssive concrete  t o p  plugs.  The en t rances  t o  

low-level manipulator c e l l s  or serv ice  a r e a s  a r e  equipped with i n t e r l o c k  

devices  which prevent acc iden ta l  e n t r y  i n t o  zones of po-Lentially high 

r a d i a t i o n .  

The Model 8 type of master-slave manipulator i s  used i n  a l l  of t h e  

manipulator c e l l s ;  t he  manipulators are equipped w i t h  motion locks  and 

s ide-cant ing devices .  In some cases  extended-reach o r  heavy-duty manip- 

ul .a tors  are used. The s lave  ends of t h e  manipulators are booted i n  p las -  

t i c  t o  p ro tec t  them from contamination. 

low, 15, and 1.6 a r e  g l a s s  tanks containing zinc bromide so lu t ion  f o r  

sh ie ld ing;  those i n  t h e  o ther  manipulator c e l l s  are of high-densi ty  g l a s s .  

'!he viewing windows i n  Ce l l s  lOE,  

Process Equipment 

Permanently i n s t a l l e d  equipment i n  t h e  WDL provides  f o r  t h e  fol low- 

ing  opera-ti  on s : 

Elu'iion of ion  exchanger beds 
P rec ip i t a t ion -  cen t r i fuga t ion  
P rec ip i t a t ion - f  il-trati on 
Crys t a l l i za t ion - f  i l k r a t i o n  
Evaporation 
&tch solvent  e x t r a c t i o n  
Calcinat ion and srintering 
Hydraulic processing (ho t  arid co1.d) 

I n  add i t ion  t o  these  opera t ions ,  e s s e n t i a l l y  any u n i t  opera t ion  o r  process  

can be c a r r i e d  out  on a r e l a t i v e l y  small sca l e  i n  the rnanipulator c e l l s  w i t h  

temporary equipment. 

~ k r e e  of t h e  process  c e l l s  (2, 3 ,  and 4) contain p r e c i p i t a t o r s ,  c e n t r i -  

These c e l l s  a r e  arranged so  tha t  a series of oper- fuges,  and holdup t anks .  

ati .ons can be c a r r i e d  out on one ba tch  of so lu t ion ,  with t h e  cent r i fugdte  from 

one operat ion being t r a n s f e r r e d  t o  the  p r e c i p i t a t o r  i n  t h e  iiext c e l l .  How- 

evey, each c e l l  i s  equipped t o  handle a l l  the  p r o c e s s h g  opera t ions  on a 

single batch of  so lu t ion .  



I n  the c r y s t a l l i z a t i o n  c e l l s  ( p 8 )  t h e  equipment, provides f o r  repeated 

c r y s t a l l i z a t i o n ,  f i l t r a t i o n ,  and d i s s o l u t i o n  of c r y s t a l  beds The main- 

stream c r y s t a l l i z e r s  have a 400-gal working capac i ty ,  and the  concentrate  

c r y s t a l l i z e r s  can process  100-gal batches .  

a l l  f i l t ra tes  can be recycled from t he  concentrate  c r y s t a l l i z e r s ,  as we l l  

as from t h e  manipulator c e l l  process  ves se l s ,  t o  t h e  mainstream system. 

The pip ing  i s  designed so t h s t  

The solvent  e x t r a c t i o n  c e l l  (g), which i s  used s:pecificalJ.y to e x t r a c t  

cerium from a so lu t ion  of mixed r a r e  e a r t h s ,  conta ins  twc  ba tch  e x t r a c t o r s ,  

a p r e c i p i t a t o r ,  and assoc ia ted  tanks .  There i s  no solmxit recovery equip- 

ment s ince  so lven t s  a r e  not  re-used i n  the FPDL process .  Direc-t; p ip ing  to 

a cask-loading c e l l  permits  r a r e  e a r t h  so lu t ions  t o  be loaded fo r  t r a a s f e r  

to ion  exchange equipment at another I so topes  Division f a c i l i t y .  

Feed so lu t ions  and concent;ra.te f r a c t i o n s  are s tored  i n  t anks  i n  under- 

ground c e l l s .  

p a r t i a l l y  f i l l e d  with water .  

a l s o  used for storage of 'OSr feed so lu t ion .  

The t a n k s  are equipped with cool ing f i n s ,  and the  c e l l s  a r c  

Two of t h e  p r e c i p i t a t o r  c e l l s  (3 and 4) a r e  

Three of t h e  manipulator c e l l s  (11, 13, and 1l+E) can al.so be used as 

p rec ip i t a to r .  c e l l s ;  i n  these c e l l s  the p r e c i p i t a t o r s  can be connected t o  

vacuum rece ive r  Tressels, with t h e  p r e c i p i t a t e s  being co l l ec t ed  on f i l - t e r s  

and then  handled by the manip-dators .  Other equipment i n  t h e  manipulator 

c e l l s  inc ludes  furnaces ,  blenders ,  and hyd.rsulic p re s ses ,  as wel l  as  stand- 

ard labora tory-  s ized  genera l  equipment . Toe t w o  srnall manipulator c e l l s  

on t h e  second l e v e l  (18 and 19) a r e  used f o r  process  c o n t r o l .  

r e c i r c u l a t i n g  sanipler l i n e s  for drawing r ep resen ta t ive  saniples from t he  

process  vessels. If an a n a l y s i s  i s  requi red ,  the samplt's can be loaded 

for t r a n s f e r  bo  an ana,l.ytieal f a c i l i t y .  

They contarin 

All tanks and process pip ing  5-n t h e  FPDL a r e  of  welded s t a i n l e s s  s t e e l .  

The tanks are equipped with liquid-level i n d i c a t o r s ,  temperature i n d i c a t o r s ,  

and o the r  instrumentatfon necessary f o r  control of t h e  processes. Most o f  

t h e  p-rocess opera t ions  a r e  carrted out from graphic  panelboards.  A l l  aque- 

ous so lu t ions  are t r a n s f e r r e d  by s t ,e ,m-jet  vacuum QU_' by g rav i ty  flow. 

Organic so lu t ions  are t r a n s f e r r e d  by pimps or a i r l i f t s .  
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Auxil iary Equipment 

Batch makeup tanks f o r  process  chemicals are loca ted  on the  second 

l e v e l  of t h e  bu i ld ing .  

e s s  chemicals i s  loca ted  outs ide  t h e  bu i ld ing .  

t he  process  v e s s e l s  i s  provided by two compressor u n i t s  on a r e c i r c u l a t i n g  

water loop.  A 20-ton br idge  crane i s  used t o  handle shipping casks and t o  

remove t h e  t o p  blocks from t h e  cel.1.s when requi red .  

R makeup and s torage  area f o r  l a r g e  volumes of' proc- 

Chi l led water f o r  cool ing 

In-Cel l  Maintenance 

The FPDL w a s  designed t o  be d i r e c t l y  main'iained. &fore  any equipment 

call be r epa i r ed ,  rep]-aced, or rev ised ,  the  equipment and t h e  c e l l  i n  which 

it i s  l o m t e d  must be derontaminated. Tfle process  c e l l s  are decon1;amina:ted 

by f i r s t  c i r c u l a t i n g  decontamination agents  through t h e  tanks  and the p ipes  

i n  a d e f i n i t e  p a t t e r n  and then  opening t h e  c e l l s  and washing the su-faces 

of t h e  vessels  and t h e  c e l l  walls. If necessary,  sh ie ld ing  i s  then u.sed t o  

r e d m e  t h e  r a d i a t l o n  l e v e l  t o  acceptable  l i m i t s  . Decontamination of t h e  

manipulator c e l l s  i s  t h e  same a s  f o r  o the r  c e l l s  except t h a t  t h e  contami- 

nated sol id  waste i s  removed f o r  land  b u r i a l .  

Some semiremote maintenance can be done. For example, a g i t a t o r  mount- 

ings  on process  vessels are arranged so t h a t t h e  agi-ta'tors can be d i s -  

connected and removed from t h e  c e l l  without t h e  necess i ty  f o r  ce l l .  en t ry .  

I n  the  manipulator c e l l s  t h e  equipment i s  pos i t ioned  for easy access  by 

t h e  manipulators,  and m-inor repairs can be made by completely remote methods. 

CHEMICAL PROCESSES 

Cesium-137 

Tile flow sheet  f o r  t h e  137Cs process  i s  shown i n  Fig.  3. 

Receipt -- 
Feed. For t h e  137Cs process  i s  shipped from Richland, Washington, i n  

Shielded Yransfer Tanks (SICT's) which conta in  l ton  (400 g a l  w e t  volume) of 

an a luminos i l ica te  ion  exchanger (Decalso).  

shielded by 3.5 i n .  of lead ,  and weigh 19 t o n s .  A new model of STT's, 

which conta ins  110 ga l  of ATW-500 ion exchanger, has r e c e n t l y  been put  i n t o  

se rv i ce .  Both models of STT's normally t r a n s p o r t  .-$O,OOO C i .  TLie STT's  

These ,tanks hold 500 gal, are 
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SHIPPING C A S K  (STT)  

2 .5  KILOCURIES C5137 

_I___._ 

F I L T R A T E  Csl” 

R Y S T A i  ILIZATI 

CRYSTALLIZATION OF 

? I 
I 
I - -J 
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TO WASTE I 



10 

a r e  enclosed i n  f i r e  s h i e l d s  on s p e c i a l l y  constructed r a i l c a r s ,  which 

ca r ry  two STT's each. Shipment r e q u i r e s  from f ive t o  t e n  days, and the 

r a i l c a r s  a r e  de l ivered  t o  t h e  Oak Ridge Gaseous Diffusion Pla,nt r a i l  s id ing .  

There the  f i r e  sh ie lds  are remove&, and t h e  STT's taken of f  t h e  c a r s  and 

de l ivered  t o  ORNL by t ruck .  A l l  STT's are vented soon a f t e r  a r r i v a l ;  then ,  

depending on leng'ih of s torage,  temperature,  e t c  ., they  a r e  vented period- 

ical.1.y before e1ut i .m.  Elu t ions  are done as soon as opera t iona l  requi re -  

ment s permit . 
Elut ion  

The 137Cs i s  e lu t ed  from the ion  exchangei- by passing 5 - M N&.NO, a t  

8OoC through t h e  bed. 

with 500 g a l  of water a,t 80°C. 

95% of t h e  137Cs has been removed. 

w i t h  cold water,  and the STT i s  prepared f o r  shipment back t o  t h e  supp l i e r .  

Before tfle e l u t i o n  i s  s t a r t e d ,  t h e  bed i s  preheated 

Elu t ion  i s  continued u n t i l  approximately 

'The i on  exchanger bed i s  then  r in sed  

Although t h e  preheat  water conta ins  only t r a c e  amounts of 137Cs and 

t h e  r i - n s e  .water conta ins  -1% of t he  137Cs tha'i w a s  on t h e  ion exchanger, 

-these solutj.ons a r e  usua l ly  reserved f o r  use i n  d i lu t i i l g  t h e  137Cs feed 

solut ioi i  during the c r y s t a l l i z a t i o n  process .  

sampled and held i n  s torage t anks  u n t i l  it can be processed. 

The elu-ted '-37Cs solu'iion i s  

C r y  s t a l l i  za'iion 

Feed preparati-on f o r  c r y s t a l l i z a t i o n  i s  done batchwise.  The s t a r t i n g  

sol.ution, usua l ly  about 75 g a l ,  i s  a c i d i f i e d  t o  1- - M i n  HNO,, d iges ted ,  and 

di1ul;t.d j : l  v i t h  water. 

ammonium ion  concentrat ion of t h e  feed. would cause high 137Cs l o s s e s .  

'The dilint,i.on i s  necessary because t h e  high i n i t i a l  

%'he method f o r  accumulating 137Cs i s  by co -c rys t a l l i za t fon  with amnon- 

The f i l t r a t e  i u m  alum. T.e c r y s t a l  bed s i z e  i s  c o n t r o l k d  a t  40 2 1-0 g a l .  

from the f i r s t  c r y s t a l l i z a t i o n  contains  -16 of t h e  137Cs content  of t h e  

primary c r y s t a l l i z e r .  The f i l t r a t e  i s  t r a n s f e r r e d  t o  another  c r y s t a l l i z e r ,  

where it i s  scavenged by an  i d e n t i c a l  c r y s t a l l i z a t i o n  procedure. The fil- 

t ra te  from t h e  scavenge c r y s t a l l i z a t i o n  may a l s o  be scavenged, by the  iden- 

t i c a l  process ,  i f  t h e  lZ7Cs content  i s  s u f f i c i e n t l y  high to warrant i t .  

Idhen c e r t a i n  l i m i t s  of  3.37Cs i n  Lhe scavenge c r y s t a l l i z e r s  a r e  exceeded, 

t h e  c r y s t a l  beds are reduced by w a t e r  c r y s t a l l i z a t i o n  and then  dissolved 

and t r a n s f e r r e d  back -Lo t h e  primary c r y s t a l l i z e r .  



When -y50,0OO C i  of 137Cs have been accumulated i n  the primary c r y s t a l -  

l i z e r ,  the c r y s t a l  bed i s  reduced by water c r y s t a l l i z i t i o n .  

bed i s  then  d isso lved  i n  l M HN03, and t h e  so lu t ion  i s  t r ans fe r r ed  t o  t he  

concent ra te  c r y s t a l l i z e r  system. Normally, folw cycles of accumulation, 

c r y s t a l  bed reduct ion ,  and t r a n s f e r  are done, r e s u l t i n g  i n ' s n  accmiulat ion 

of -200,000 Ci of 137~s i n  the concent ra te  c r y s t a l l i z e r  system. The 137~s 

concentrate  a t  t h i s  po in t  s t i l l  conta ins  t r a c e s  of rubidium and ,mrnonium 

alums. "hcse contarninants are removed by repea ted  water c r y s t a l l i z a t i o n s  

to y i e l d  a p u r i f i e d  137Cs a l u m  f r a e c i o n .  

137Cs c r y s t a l l i z a t i o n s  w e  E cycled t o  t he  primary c r y s t a l l l  za- e 

The cryst ,a l  

I 

F i l t r a t e s  from t h e  conc.i_.ntrste 

Oxalat e Fr oce s s ing  

In the coneentrate  c r y s t a l l i z e y ,  cesium t e t r a o x a l a t e  i s  c rys t a l l i zed .  

from t h e  alwrr sys-tern by t h e  add i t ion  of s o l i d  oxa1i.c ac id .  After t,he ces- 

ium t e t r a o x a l a t e  has been f i l t e r e d  ou t ,  the f i l - t r a t c  i s  recycled. back. to 

-the primary c r y s t a l l i z e r .  The cesiimi tetramalate crystals a r e  d isso lved  

in water,  and this s o l u t i o n  i s  t r a n s f e r r e d  i n  ba tches  of 93,000 Ci each 

t o  a f i n a l  c r y s t a l l i z e r  i n  a manipulator c e l l .  Another oxa la te  c r y s t a l -  

1- izat ion is done cn each batch, and t h e  r e s u l t i n g  c r y s t a l s  are co l l ec t ed  

on f i l t e r s  e 

furnace,  where they  are d.ried and then  calcined. t o  form 137Cs2C03. 

1 3 7 ~ s ~ 1  PrepayatLon 

By riianip%lator opera t ions  t h e  c r y s t a l s  asre loaded i n t o  a 

The 1"7Cs2C03 i s  converted t o  '"7CsCl by t h e  add i t ion  of a slight,  ex- 

c e s s  of I I C ~  t o  a sol-ution of L 3 7 c ~ 2 c ~ 3 .  me r e s u l t i n g  solutj-on. i s  fili;,ored, 

evaporated t o  dryness,  and baked a t  j50°C f o r  4 h r  t o  remove t h e  l as t  t r a c e s  

of  HC1. 

-20,000 C i .  

s c a l e  equipment which i s  operated by manipulators .  '&e powder can be assayed 

by c a l o r i m e t r i c a l l y  measuring the  hea t  output  of a known weight of powder, or 

a kaown weight oT powder can be dissolved f o r  a n a l y s i s .  

The d r y  3-37Cs product i s  s to red  i n  s t a i n l e s s  s t ee l  cans i n  l o t s  of 

A l l  t h e  137C sC1 prepa ra t ion  operat  ions are done i n  laboratory-- 

P e l l e t  Fabr ica t ion  

Pellets of 137CsCl a m  formed. by p res s ing  t h e  dry powder i n  t o o l - s t e e l  

d i e s .  Cy l ind r i ca l  p e l l e t s  of  vxrious s i z e s  can be fsbrlcatec?. One of the 

p e l l e t  conf igura t ions  most o f t e n  used is rectangril-ar, usu,d.ly L x 1 )(I 1 /14 .  in. 
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j.n s i z e .  I&en p e l l e t s  a r e  prepared before  they are ready t o  be load~ed i n t o  

sources ,  they  are s tored i n  cans s i m i l a r  t o  powder s torage cans.  

Stront i im- 90 

The flow sheet  f o r  the  "Sr process  i s  shown i n  Fig.  b .  

Receipt 

'The feed m a t e r i a l  f o r  t h e  "Sr process  i s  p u r i f i e d  90SrC03. It i s  

shipped from Richland, Washingtoil, as dry  s o l i d  on s p e c i a l l y  designed f i l t e r  

shipping casks,  designated. I W O - I B  arid L W C - I I ,  whri.ch d i f f e r  only in s i z e .  

The KWO-13 casks weigh 20 t ons  and can t r anspor t  5OO,OOO Ci o f  "'ST, where- 

as t h e  1 - W O - I 1  casks weigh 9 t o n s  and can t r anspor t  200,000 C i  of 30Sr. The 

casks are shipped by rail. t o  t h e  Oak Ridge Gaseous Diffusion Pl-ant and are 

then  delivered. t o  t h e  FPDL by t r u c k .  

Unloading 

The HAP0 cask i s  put  i.n t h e  iinloading c e l l  a d  is vented t o  of f -gas .  

While t h e  cask i s  s t i l l  vented, t h e  sho r t  l eg  of -the cask i s  connected t o  

a steam-jet  dtscharge Line and t h e  long Leg 2s connec-Led t o  a water feed 

t ank .  The vent i s  then closed and the  c e l l  i s  sea led .  A steam j e t  i s  used 

t o  c rea t e  a vacuum i n  -the cask and thus p u l l  water from the  feed  tank 

through t h e  cask. 

of '"SrCO3 i s  discharged i n t o  a c o l l e c t i o n  tank. 

has  been removed, t h e  cask i s  washed with weak IUVOs. 

i n t o  the  c o l l e c t i o n  tailk containing t h e  soSi-C03, and t h e  "Sr i s  converted 

t o  "oSr(N03)2. 

cask i s  prepared. f o r  r e t u r n  shipment. 

Preparat  ion of  "SrTi03 

The f i l t e r  cake of ''SrCO3 i s  broken up, and the  s l u r r y  

After  most of t h e  "OSrCO3 

The €ITTO, i s  discharged 

A w a t e r  r i n s e  conipletee t h e  unload-ing opera-Lion, and t h e  

Batches of 40,000 C i  of "'Sr are converted t o  "SrTi03 i n  a manipulator 

ce3.l. 

thzi1 2 s1ury.y of (fiH4);1C03 and T i 0 2  i s  ad-ded. 

t h e  "'SrCO3-TiO2 mixtu-re i s  ca lc ined  t o  yield.  "SrTiO,. 

i s  assayed by calorimetry. and then s tored  i n  s ta in . less  s t ee l  cans.  

The "Sr(N03)2 feed so lu t ion  ?.s adjus ted  t o  pH 3 t o  5 w i t h  TJH40H; 

The system i s  f i l t e r e d  and 

'The dry "SrTi03 
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ORNL-DWG 63-75'14R 

SHIPPING CASK (HAPO) 
150 -400 KILOCURIES SrP0 

AS D R Y  sr90c03  

5 9 0  co3 HN03 
SLURRY 

CONVERS~ON TO ~ ~ 9 0 ~ 0 ~ ) ~  
AND STORAGE IN 1 N H N O 3  SOLUTION 

TO WASTE 
TREATMENT 

SrP0TtQ3 PELLETS FRESSED 
SINTERED AT 1400°C 

Sr9'Ti03 PELLETS TQ SOURCE FABRICATION 

Fig. J + *  FPDL 9 0 ~ r  Process ing .  
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Pe l l e  1; Fabr i c  a t  ioii 

Two types  of "SrTiO, p e l l e t s  can be f ab r i ca t ed :  cold-pressed and 

sinbered p e l l e t s  and hot-pressed p e l l e t s .  The cold-pressed p e l l e t s  are 

made by compacting ca lc ined  " O S r T i O 3  i n  t o o l - s t e e l  d i e s  and then  s i n t e r -  

ing  them t o  improve theirr dens i ty .  The hot-pressed p e l l e t s  are made by 

loading t h e  "SrTi03 i n t o  g raph i t e  d i e s ,  p lac ing  b h e  d . i e s  i n  t he  cav i ty  

of a furnace,  hea t ing  the  furnace while t h e  c a v i t y  i s  purged with argon, 

and hydrau l i ca l ly  press ing  t h e  powder while it i s  h o t .  Finished pe l - le t s  

are weighed, measured, and i n  some cases  individua1.l.y assayed by calorini- 

e t r y  . P e l l e t s  are usua l ly  f ab r i ca t ed  just before they a r e  encapsu-lated 

i n t o  sources but  some may be s tored  temporar i ly .  Since t h e  s i ze ,  ea-ie 

content ,  and requi red  d e n s i t i e s  of peI.l.ets vary according t o  the  parbic-  

u1a.r project;,  p e l l e t i z a t i o n  procedures are rather genera l .  

Cerium- 144 

YTe f l o w  shee t  f o r  t h e  separa t ion  and p u r i f i c a t i o n  of 144Ce i s  

shown i n  Fig.  5 .  

Receipt and Unloading 

Dry mixzd rare e a r t h  s u l f a t e s  containing 144Ce, le7Pm, and s t a b l e  

rare e a r t h s  are shipped from Richland, Washington, on casks l i k e  those  

used f o r  shipping "Sr. The shipping, cask handling, and cask unload- 

ing  techniques are ident i -ca l  t o  those used f o r  "Sr. 

Separat ion 

The rare e a r t h s  a r e  concentrated by p r e c i p i t a t i o n  of t h e  r a r e  e a r t h  

oxal-ates .  The oxa la t e s  are dissolved i n  8N03 t o  prepare feed for t h e  

solvent  e x t r a c t i o n  separa t ion .  

separated by exbract ion i n t o  0.5 I M di.( 2-ethylhexy1)phosphoric ac id  

(D2EHPA); Lhc organic phase i s  discarded.  

by KMn04, and t h e  Ce(IV) i s  ex t r ac t ed  into 0.5 - M D2EKPA. 

phase from t h i s  e x t r a c t i o n  conta ins  147Pm and s t a b l e  rare e a r t h s .  

oxalaLe p r e c i p i t a t i o n  i s  performed on t h e  aqueous phase. l'flen t h e  oxa- 

l a tes  are d.issolved i n  HN03 t o  y i e l d  a raxe e a r t h  so lu t ion ,  which i s  

t r a n s f e r r e d  t o  an ion  exchange separa t ion  u n i t  a t  another  I so topes  Divis ion 

f a c i l i t y .  The la4Ce i s  backextracted from t h e  organic phase by reducing 

Stab le  y t t r ium (and '&Y i f  p re sen t )  i s  

Cer ium i s  oxid-ized t o  Ce(1V) 

The aqueous 

An 
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OXALIC 

BATCH PRECIPITATION OF RAKE 
C A R T H S  WITH O X A L I C  ACID - 100 KILOCURIES 

SClPPlNG C A M  (HAPO)  

MD KILOCURIES 
MIXED RARE EARTH COUBLE S U L F A I E S  

F I L T R A T E  TO YdSTE 

' * T R i A f M E N T  

1 I RPiRE EARTH SOLIITIDH IN rlNOg 

TO WASTE 
TREATMENT 

Mnir HNU 

H O X A i 4 T E S  GXIDI 

TO NASTE 

Ce"' DXALATF PRECIPITATION 

c 
C n ' " D ~ T 0  SOURCE F A B R I C I T I O N  

Fig. 5 .  Flow Sheet for Separation aad Pur i f ' i ca t ion  o f  144Cea 
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the  C e ( 1 V )  t o  Ce(II1) with HzO=, and s t r i p p i n g  with 2 - M HN03. 

t r a c t j o n  procedures can he used i f  thp  feed so lu t ion  conta ins  s i g n i f i c a n t  

amounts of i n t e r f e r i n g  ions ,  such a s  corrosion products .  

Other ex- 

F ina l  Processing 

?%le IiNO, so lu t ion  of p u r i f i e d  14"Ce i s  t r a n s f e r r e d  t o  a manipulator 

c e l l ,  where an oxa la te  p r e c i p i t a t i o n  i s  done. The cerium oxala te  i s  ca l -  

cined t o  14'Ce02, which i s  then  pressed i n t o  p e l l e t s  f o r  sourre  f ab r i ca -  

t i o n .  The techniques f o r  handling 144Ce02 are similar t o  those  used f o r  

"SrTi03. 

Source Fabr5.ca.t ion 

Encapsulatjon of products  i n t o  sources or shipping conta iners  i s  done 

as requi red .  S izes  of packages vary from as l i t t l e  as 5 C i  t o  more than  

100,000 C i  i n  ind.i.vidua1.. con ta ine r s .  The methods of encapsulat ion are 

s i m i l a r  f o r  packages of a l l  s i z e s .  

m a t e r i a l s  a r e  type 316~ s t a i n l e s s  steel. f o r  1 3 7 ~ s ~ ~  sources and Hastel loy c 
f o r  "SrTi03 sowces ,  but, o ther  rnatcrials can be used. 

c losed by welding, and two welded conta inw s are usua l ly  requi red .  

meL1iod.s a r e  developed f o r  each s p e c i f i c  source conf igura t ion .  The neces- 

s a ry  quali.t,y c o n t r o l  t e s t s  vayy from soixce to source.  Some t y p i c a l  t e s t s  

are vacuum leak t e s t s ,  t1ie:rmal cyc l ing  t e s t s ,  t h e m a l  output measurements, 

and contamination checks. Sources a r e  usua l ly  made by loading pe3.lets of 

t h e  r ad ioac t ive  f u e l  material i n t o  t h e  conta iners ,  bu t  loose  powder i s  

someLirnes used. Bulk powders are shipped i n  welded con-kainw s made of type  

304 s t a i n l e s s  s t e e l .  Since the re  are no standard sou-rces, there  are no 

standard operat ing procedures foi- source f a b r i c a t i o n .  

The most commonly used encapsulat ion 

Sollinces are always 

Welding 

Develooinental Frocesse s 

Spec ia l  p r o j e c t s  a r e  imtlertaken by t h e  FPDL i n  i t s  r o l e  as a develop- 

ment labora tory .  These p r o j e c t s  may be adapta t ions  of e x i s t i n g  processes ,  

as i n  t h e  prepara t ion  of s p e c i a l  grades of "SrTiO, powder o r  t he  conver- 

sfon o f  137Cs t o  137Cs2S04, o r  p r o j e c t s  t h a t  can t ake  advantage of some 

p a r t i c u l a r  equipment f e a t u r e ,  as i n  the  loading of  radioisotope-powered 

thermoelec t r ic  genera tors .  'The var ious  s p e c i a l  p r o j e c t s  may vary from 



t hose  w??icli r equ i r e  only a few man-hours of time and no s p e c i a l  equip- 

ment t o  those  which las t  f o r  s eve ra l  months, use a major f r a c t i o n  of t h e  

FPDL manpower, nnd. n e c e s s i t a t e  maJor equipment revi.sions. Examples of' 

sane of t h e  s p e c i a l  p r o j e c t s  t h a t  have been c a r r i e d  ou-t a r e  t h e  separa t ion  

of' enriched uranriwn from reac- tor  fu.el ( i n  s p e c i a l  equipmen-t i n  a manipulator 

c e l l ) ,  conversion of 137Cs to glass source forms, and prepara-tion of t h e  

fuel for a s e r i e s  of "Sr-powered genera tors .  

TYPES OF PROCEDURFS 

The procedures used a t  t h e  FFDZ f a l l  i n t o  th ree  ca tegor ies :  general. 

procedures, s a f e t y  and. h e a l t h  physics  proced.ure s ,  and. process  procedures e 

Written proeedu-es a r e  prepared f o r  a l l  opera t ions  before  the  operat ions 

a r e  s t a r t e d .  These procedures a r e  reviewed. by t e c h n i c a l  personnel of t h e  

I so topes  Development Center,  by t h e  proper adminis t ra t ive  and- supervisory 

personnel ,  and when appropr ia te  by var ious  ORNL review committees e The 

reviewing personnel  eva lua te  t h e  procedures with r e spec t  to sa fe ty ,  conipat- 

i b i l i t y  with o the r  ETDL opera t ions ,  and o the r  cons idera t ions .  

l 'he procedures f o r  s p e c i a l  progects  a r e  w r i t t e n  l i k e  those f o r  rou t ine  

p r o j e c t s .  When t h e  s p e c i a l  p ro j ec t  i s  b r i e f  o r  when fu l l - t ime  technical-  

sqe - rv i s ion  i s  needed, the procedures a r e  handwritten.  A t  o ther  t imes 

e x i s t i n g  procedures are mod-ified t o  cover t h e  s p e c i a l  p r o j e c t .  Tdhen a pro j -  

ect; i s  t o  be of long dura-tion o r  -when it has s p e c i a l  s a fe ty  aspec ts ,  a f u l l  

formal procedure i s  prepared and t h e  opera t ing  persorim1 al~3 t r a ined  i n  i.t;s 

use. 

Procedure Manuals 

IW.tten procedures a r e  kept i n  manuals t h a t  a r e  loca ted  at, the  var ious  

opera t ing  a reas  f o r  use by the opera to r s .  PJO master copies  are kept for 

use by the  FPDL supervisory personnel .  The manuals a r e  arranged so that 

procedures concerning a certclzin process  stream are loca ted  toge the r .  For 

example, all t he  process  procedures f o r  137Cs c r y s t a l l i m t i . o n s  m e  i n  one 

manual, and no o the r  procedures a r e  included.  There arc su.fficieii t  copies  

of each manual f o r  each opera tor  woyking on a given operat ion Lc have one. 
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A supply of blank pages e n t i t l e d  "Special  Instruc'c-ions" i s  kept with 

t h e  OpeTators' m n u a l s  for use by the  supervisors .  Taese pages a r e  used 

f o r  temporayy notes  concernfing s p e c i f i c  s t e p s  o r  minor changes i n  p a r t i c -  

u . l a r  operat ions and a r e  in se r t ed  i n  the manual opposi-te t he  procedure in-  

volved. 

shee ts  are removed from t h e  ma.nua1 and f i l e d .  

Then t h e  process  o r  opera t ion  i s  f in i shed ,  t h e  "Special  In s t ruc t ion"  

Proced.ures are w r i t t e n  i n  step-by-step ord-er, and -the operat ing per- 

sonnel a r e  requi red  t o  foll.ow them exac t ly .  Any unauthorized devia t ion  from 

a w r i t t e n  procedure i s  considered grounds f o r  d i s c i p l i n a r y  a c t i o n .  S igni f -  

i c a n t  da t a  are recorded on batch da ta  shee ts ,  which then  become p a r t  of t h e  

permanent process  records  . 
Process vesse l s ,  l i n e s ,  and va lves  i n  t he  FPDL system are numbered and 

coded. I n  -the prepara t ion  of procedures, however, t he  coding system i s  used 

only for vesse ls ;  t'ne i d e n t i f i c a t i o n  of t h e  va lves  and l i n e s  i s  d e s c r i p t i v e .  

The process  vessel. i d e n t i f i c a t i o n  fol lows a code i n  which a "I)" t ank  i s  

always a p r e c i p i t a t o r ,  a "G" t ank  i s  a cen t r i fuge ,  a 'IC" tank a c r y s t a l -  

l i z e r ,  e t c  . These codes a r e  marked on the  graphic panelboards, and a l l  

l i n e s ,  valves ,  and se rv ices  are a l s o  shown. I n  performing an opera t ion  

t h e  operator  reads  the  desc r ip t ion  of  t he  s b p  i n  t he  procedure; then he 

performs the spec i f ied  operat ion by l o c a t i n g  the  proper con t ro l s  011 t h e  

graphic  pane l  and tak ing  t h e  a c t i o n s  requi red  i n  t h e  procedure. 

General P1- oced ixe  s 

The genera l  procedures cover the  operai ion of t h e  a u x i l i a r y  equipment, 

use  of spec ia l  manipulator c e l l  equipment, chemical makeups , and sitni-lar 

opera t ions .  Some of  t h e  genera l  procedures,  such as Lhe "Calorimeter Oper- 

a i i n g  pl'oceduz'F;.,sl are used i n  conjunct loa wiih ope ra t iona l  p r o c e d m  s; 

others ,  such as the "Demineralizer Regeneration Procedure," are rou t ine  

and are done more o r  l ess  independently of t h e  process  opera t ions .  General 

procedures are car?ied oui e i t h e r  on a predetermined schedule, as in s t ruc -  

t e d  by supervis jon,  or at; ca l l ed  f o r  i n  another procedure. 
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Process Frocedures 

A l l  process  operat ions a t  t h e  FPDL a r e  covered by d e t a i l e d  procedures; 

t hese  opera t ions  include any work done on rad.ioactive m a t e r i a l s  fro-rii t h e  

time they  are received 3,s feed u n t i l  the  f i n a l  products  a r e  shipped. For 

t h e  wet-chemistry processes ,  most procedures conta in  a chemical makeup see- 

t i o n ,  a s e r i e s  of operat ing secti .ons,  and  a sec t ion  concerning t h e  t r a n s f e r  

of t he  var ious  streams t o  o ther  processes .  Most processes  can be handled 

by one opera.tor, bu t  some requ i r e  two o r  more opera tors  to work toge the r .  

Procedures f o r  Operations t h a t  a r e  conducted i n  manipula,tor c e l l s  are 

necessa r i ly  more d e s c r i p t i v e  than  those  f o r  work. performed. at pamielbocards. 

However, t he  manipulator c e l l  opera t ions  can be cont ro l led  b e t t e r  because 

they can 'ne followed. v i s u a l l y .  

Safety and Health Physics Procedures 

Safe ty  and h e a l t h  pliysics procedures i n  fo rce  at, t he  FPDL include 

s a f e t y  r egu la t ions  governing the  use of s a f e t y  equipment, eniergency proced- 

u re s ,  procedures f o r  working i n  hazardous areas, and zoning r egu la t ions .  

These procedures a r e  not used operationa.1l.y in t he  sense of being performed 

s t e p  by s tep ,  but  r a t h e r  a r e  used to def ine  t h e  a c t i o n s  necessary i n  cer-  

t a in  ins t ances .  All- personnel  who work a t  t h e  FT'DL are requi red  t o  be 

thoroughly f%miliar with these  r egu la t ions .  I n  add i t ion  to t h e  s tanding 

sa fe ty  r egu la t ions ,  specif ' ie procedures a r e  i ssued  t o  cover liazardous as- 

pects of p a r t i c u l a r  opera t ions ,  e s p e c i a l l y  i n  new p r o j e c t s .  Also, the 

operat ing procedures include s t e p s  which d e a l  with the  s a f e t y  a spec t s  of 

the  system.. 

OPERATIONS 

S h i f t  Operations 

'Die FPDL norrrially ope ra t e s  on a schedule of two s h i f t s  f ive  clays a 

week; each operat ing crew c o n s i s t s  of seven chemical opera tors  d i r ec t ed  by 

a superv isor .  Addit ional  chemical opera tors  and superv isors  are assigned 

to the s t ra ight -day  sh i f t ; .  The shii'.t; superv isors  mak.e work aF,signmerits, 

iiiaintairi records ,  t r a i n  personnel,  and perforni o the r  d u t i e s  requi red  by 
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d i r e c t  supervis ion.  When new procedures are t o  be tesbed,  a d d i t i o n a l  

t echn ica l  personnel  w i l l  f requent ly  be assigned t o  fol low a s p e c i f i c  

opera t ion .  

v i s o r ,  and di-rect ions are given i n  an i n s t r u c t i o n  log book. Changes i n  

e x i s t i n g  procedures a r e  en tered  i n  a master procedure manu.hl; t hen  the  

s h i f t  superv isors  make t h e  appropr ia te  r ev i s ions  J.n t h e  manuals used by 

the  operat ing personnel .  The opera t ions  conducted during each s h i f t  are 

descr ibed i n  a supe rv i so r ' s  l o g  book, which i s  reviewed by t h e  next s h i f t  

supervisor .  

S h i f t  superv isors  work under t h e  d i r e c t i o n  of t h e  FPDL super- 

Processing Schedules 

A l l .  FPDL operat ions a r e  c a r r i e d  out on a "campaign" b a s i s ,  with the  

length  of t h e  opera t ion  varying from a f e w  hours f o r  a t e s t  batch t o  many 

weeks TOY a major source f a b r i c a t l o n .  During full.-I;ime C s  operat ions 

t h e  processing rate i s  aboui; 30,000 C i  pe r  week and the  annual. capac i ty  

f o r  "37CsC1. production i s  -~ . ,OOO,OOO C i .  The processing r a t e  f o r  "OSrTi03 

production i s  -100,000 C i  per  week and t h e  anniial- output i s  --2,000,000 C i .  

Annual ou-tputs a r e  con'irol-led p r imar i ly  by t h e  a v a i l a b i l i t y  of feed; those  

quoted above r e f l e c t  t h e  cur ren t  shipping practrices based on t h e  number of 

casks and the  loading per  cask.  

demand b a s i s ,  i t s  annual output cannoi; be  def ined,  bu t  i nd iv idua l  shipments 

of 5OO,OOO C i  can be made and as much a s  100,000 Ci p e r  week can be processed. 

137 

Since 144Ce i s  p:rocessed s t r i c t l y  on a 

Processes  and equipment a t  t he  $T'I)L are arranged f o r  ba tch  processing.  

'file chemical process  systems can be shiit down wi th in  a matter oT minutes, 

then  be res-Larted with l i t k l e  e f f e c t  on the  opera t ions  o ther  than  loss of 

t ime.  This a..l.lows considerable  f l e x i b i l i t y  of opera t ions  and pe-mit  s man- 

power t o  be a l l o t t e d  t o  p r o j e c t s  of immed.iate pr ior i -by . 
Tile r a t  e - cont ro1.ling operat  ions  f o r  13'c s , 90Sr, and 144Ce are cesium 

carbonate prepar.ation, s t ront ium t i t a n a t e  p r e c i p i t a t i o n ,  and cerium oxala te  

p r e c i p i t a t i o n ,  r e spec t ive ly .  Since tlne equipment involved f o r  each of t hese  

opera t ions  i s  i d e n t i c a l ,  a l l  t h r e e  f i n a l  processing c e l l s  can r e a d i l y  be 

used t o  prepare t h e  same product shoii1.d i t s  demand tncrease ,  provFded of 

course thal; the  arnoumt of feed ava i l ab le  i s  correspondingly increased.  In 

this fash ion  t h e  annual output of a s ing le  product could be increased t o  

more than  5 M C i .  
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Operator Tra in ing  

'The t r a i n i n g  of chemical operabors i s  conducted 'by t h e  WDL s h i f t  

supe rv i so r s .  The b a s i c  t r a i n i n g  per iod  f o r  a new opera tor  inc ludes  Fn- 

s t r u c t i o n s  i n  t h e  arrangement of' t h e  equipment and i t s  opera t ion ,  i n  t h e  

va r ious  genera l  procedures, a d  par t i cu . l a r ly  i n  t h e  safety aspec t s  o f  t h e  

F a c i l i t y .  h r i n g  t h i s  per iod t h e  opera tor  l e a r n s  t h e  tank  nunbering sys- 

tem, the  cell i d e n t i f i c a t i o n s ,  and t'ne terminology of t h e  w r i t t e n  proced- 

u r e s .  He a l s o  r ece ives  - t ra in ing  i n  t h e  use of rad ia t ion-de tec t i .on  devices 

arid o the r  s a f e t y  equipment. 

assigned. t o  one of' t he  s h i f t  crews, where he begins .LO l e a r n  t h e  speciric 

operx t iona l  procedures. 

according t o  t h e  individuml, a r e  requi red  before  a new opera tor  can con- 

f i d e n t l y  conduct t he  rou-t;ine processes.  

After t h i s  b a s i c  per iod t h e  operator i s  

Several  months of t r a i n i n g ,  varying sorliewhai, 

When new procedures are adopted or when s p e c i a l  p r o j e c t s  are begwi, 

t r a i n i n g  of t h e  ope ra to r s  i s  considered an important par t  of t h e  pro jec t .  

F i r s t ,  only the ope ra to r s  needed t c  conduct t h e  T/jork are t r a i n e d .  

as t h e  p r o j e c t  p rogresses ,  o ther  personriel- a r e  t r a i n e d .  For short-term 

p r o j e c t s  it i s  impossible t o  t r a i n  t h e  e n t i r e  opera tor  force, so se l ec t ed  

ind iv idua l s  a r e  used f o r  t h e  time r equ i r ed .  

Then, 

Since t h e  FPDL i s  8 development l abora to ry  and as such r e q u i r e s  f r e -  

quent  changes i n  procedures, a l l  personnel  must be consta.nt1.y a t - ten t ive  

t o  r e v i s i o n s  i n  the  procedures.  

i s  one of t h e  most valuable t r a i t s  of any q u a l i f i e d  worker. 

t h e  number and. d e t a i l  o f  procedures, t h e  s a f e  a d  e f f i c i e n t  opera t ion  of 

t h e  F a c i l i t y  depends f i n a l l y  upon the i n t e l l i g e n c e ,  t r a i n i n g ,  and i n t e r e s t  

of t h e  ind iv idua l  worker. 

The a b i l i k y  t o  adapt t o  varying condi t ions  

Regardless of 

PROCEDUEBS 

This s ec t ion  inc ludes  copies  of a l l  t h e  proeedwes  t h a t  were i n  e f f e c t  

a.t t h e  time t h i s  r e p o r t  was prepared. 

.veLopmental facility, procedures w i l l  be changed as neces:;ary t o  sdz~p t  t o  

changing requirements, t o  improve existing processes ,  or t o  L n v e s t i g a t e  new 

processes.  

Since t h e  FPDL i s  e s s e n t i a l l y  a dc- 
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The f i rs t  21 procedures are general. procedures,  t he  next 1-9 are proc- 

e s s  procedures,  and t h e  l as t  I-!- are s a f e t y  and h e a l t h  physics  procedureg. 

Ratch d a t a  sheet,s, inventory forms, and similar records  are included with 

t h e  appropr ia te  procedures.  Some da ta  sheets ,  such as the  "Ekrnace Record," 

are used with several procedwes .  I n  such cases  t h e  d a t a  sheet  i s  included 

with only t h e  first procedure t o  which i-'i a p p l i e s .  

such as  Radiat ion Work Permits,  Materials Transfer  Tags, e t c . ,  a r e  not re- 

produced i n  t h i s  manual even though they  a r e  f requent ly  used.)  

cedures a r e  reproduced a s  they appear i n  t h e  opera t ing  manuals, bu t  with- 

out  any process  notes  o r  s p e c i a l  i n s t r u c t i o n s .  The blank spaces i n  .the 

var ious  procedures ind ica t e  t h a t  condi t ions a r e  va r i ab le  and. subjec t  t o  

frequen% change. The va lues  f o r  t h e  blank spaces a r e  given on "Spec ia l  

I n s t r i x t i o n "  shee t s  fac ing  t h e  procedures. 

(Standard. ORNL forms 

The pro- 

The t i t l e s  of t h e  pi-ocedures and t h e  pages on which they  appear are 

l i s t e d  on t h e  fol lowing pages. 
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FISSION PRODUCTS DEVXLOPMENT LABORATORY 

GENERAL PROCEDURES 

I. General 

A. Po l icy  

FPDL operat ions a r e  conducted i n  accordance with e s t ab l i shed  
ORNL p o l i c i e s  and procedures. A l l  personnel are expected t o  comply 
with all ORNL r u l e s  and regula t ions  as covered i n  t h e  Standard 
P rac t i ce  Procedures and o ther  o f f i c i a l  publ ica t ions .  

B. Work Assignments 

1. 

2. 

3 a  

4.. 

Operators w i l l  normally be assigned t o  a s p e c i f i c  crew and 
w i l l  receive t h e i r  assignments from the  supervisor  of' that 
crew. Occasionally an opera tor  w i l l  be assigned t o  work 
f o r  another FPDI, superv isor  o r  f o r  o the r  Isotopes Division 
personnel a t tached  t o  t h e  FPDL for spec ia l  p r o j e c t s .  

OperaLors a re  requi red  t o  be a t  t h e i r  work l o c a t i o n  o r  
assembly poin t ,  ready t o  work, a t  t h e  beginning OP t h e i r  
scheduled s h i f t .  Depertding on t h e  s t a t u s  of operat ions,  
s p e c i f i c  opera tors  may be given assignements which w i l i  
l a s t  for seve ra l  s h i f t s ,  and they  w i l l  r epo r t  t o  t he  
appropr ia te  work loca t ion .  Operators not  having such 
assignments w i l l  assemble a t  a l o c a t i o n  spec i f i ed  by -t;hei.r 
supervisor .  

Lunch per iods and r e s t  breaks w i l l  be arranged by super- 
v i s ion .  There i s  no f i x e d  schedule f o r  these  per iods s ince  
operat ions vary  from da,y t o  day. The dura t ion  of these  
per iods i s  e s t ab l i shed  by company pol icy .  

Except i n  emergencies, operators  w i l l  no t  leave t h e i r  work 
l o c a t i o n  without approval of supervis ion.  

C .  Clothing and Equipment 

1.. The normal work dress for FPDL oDerations includes khaki work 
c lo thes  o r  C-zone coveralls, s a f e t y  shoes,  s a f e t y  g l a s ses ,  
penc i l  meters,  and film badges. 

2. During s h t f t  change per iods  and i n  some o the r  ins tances ,  
supervis ion may arrange a l t e r n a t e  c lo th ing  changes for 
r e l i e f  purposes. In these  cases an opera tor  may work i n  
personal. c lo thes  - i n  noncontamination a reas  only - Tor 
shor t  per iods.  
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3 .  Add-itional p ro tec t ive  c lo th ing  and/or equipment may be re- 
quired. by procedures o r  by supervis ion.  This equipment i s  
e j t h e r  stocked i n  regul.ar l oca t ions  o r  i s sued  separa te ly .  

D. Sa fe ty  

1. 

2 .  

3 .  

4. 

Performing a l l  operat ions in t he  s a f e s t  poss ib le  manner i s  
a r e s p o n s i b i l i t y  shared by a l l  FPDT, personnel.  i n  add i t ion  
to t he  hazards involved i n  any chemical. p l a n t  operat ions,  
the handling of l a r g e  amounts of rad ioac t ive  ma te r i a l s  p re -  
s e n t s  s p e c i a l  problems a t  t h e  FPDL. Actions t h a t  c r e a t e  a 
hazard t o  an ind iv idua l ,  t o  o the r  personnel,  i o  t he  environ- 
ment, o r  t o  the  f a c i l i t y  a r e  not  t o l e r a t e d .  

A l l .  personnel a r e  expected Lo be thoroughly f a m i l i a r  ~ i . t h  
the  ORNL and. FPDTJ s a f e t y  regula ' i ions and t o  coiiiply with them 
i n  a l l  p a r t i c u l a r s .  

0peral;oi-s w i l l  r epo r t  unsafe condi t ions -to supervis ion as 
soon as t'ney note them. 

Vio la t i  on of s a f e t y  regula t ions  i s  considered t o  be grounds 
f o r  d i s c i p l i n a r y  ac t ion .  

E. Housekeeping 

1. All- personnel a r e  expected to maintain acceptable  levels of 
housekeeping i n  t h e i r  work loca t ions  and t o  cooperate i n  the 
maintenance of good housekeeping in the bu i ld ing  genera l ly .  

2. Spec ia l  a t tenLion is t o  be given t o  housekeeping p rac t i ces  
in t'ne lunchroom and the  c h a g e  room t o  prevent t hese  a reas  
from be c oiiiing c l u t t e r e d .  

3. Good housekeeping pract i -ces  a r e  t o  be appl ied  t o  the i n t e r -  
i o r s  of mantpulator c e l l s  as wel l  as Lo the ot'ner a reas  of  
t he  bui ld ing .  

IT. Operational Procedures 

1. FPDL operati-ons a re  covered by s p e c i f i c  w r i t t e n  procedures 
For work not covered by t o  the  g r e a t e s t  p r a c t i c a l  ex ten t .  

s tandard proced.ures, handwritten o r  verba l  i n s t r u c t i o n s  a re  
issued by supervis ion.  

2. Any devia t ion  from an e s t ab l i shed  procedure without s p e c i f i c  
and d i r e c t  approval of supervis ion i s  constdered grounds f o r  
d t s c i p l i n a r y  ac t ion .  
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B. Procedure Form 

1. FPDL s t m d a r d  procedures a r e  of t h ree  types:  process pro- 
cedures, general. procedures, and s a f e t y  procedures. These 
procedures a r e  d i s t r i b u t e d  i n  seve ra l  manuals, arranged 
according t o  t h e  subjec t  operat ion.  Copies of these manuals 
a r e  loca t ed  as necessary i n  the  opeyating areas, 

2. ProceduEs  are w r i t t e n  i n  step-by-step orders ,  and the  se- 
quence of operat ions muat be followed exac t ly .  

3. Frocedure manuals a r e  arranged so t h a t  a blank page faces  
each p r i n t e d  page. NoLes, changes i n  procedures, chemical 
addi t ions ,  and o the r  information may be en tered  on these 
blank pages by the  bu i ld ing  supervisor .  Such e n t r i e s  a re  
considered p a r t  of t h e  procedures. 

4. Procedures a r e  writ ten on the assumption t h a t  t he  operator  
i s  completely f a m i l i a r  with t h e  nomenclature of the  vessels, 
l i n e s ,  .and in-cell .  equtpment. If a s t e p  i n  a procedure i s  
not  understood, t he  operator  w i l l  contact  supervis ion before 
proceeding. 

5. I f  f o r  any reason a s t e p  in a procedure c a m o t  be done as 
descr ibed,  -the opera tor  w i l l  contac t  supervis ion before pro- 
ceeding. 

C. Data Sheets and Log Rooks 

1. For procedures t h a t  r ecy i r e  da t a  t o  be kept, separate  da t a  
shee ts  are used. Blank da ta  sheets are i ssued  as needed. 
Operations are not t o  be s t a r t e d  unt i l  t he  appropr ia te  da ta  
shee t  has been issued.  

2. Data w i l l  be en tered  as it i s  obtained, no t  a f t e r  the proced- 
ure  i s  completed. 

3 .  A l l  d a t a  shee ts  must be dated. Run numbers and other i n f o r -  
mation w i l l  be i s sued  by supervis ion.  

4. Data shee ts  must be f i l l e d  out  completely. 
e n t r y  cannot be made, t h e  reason why it cannot w i l l  be noted 
on the sheet .  

If' a p a r t i c u l a r  

5. 

6. 

Completed d a t a  shee ts  will be turned i n  t o  supervis ion.  

Log books are kept a t  t h e  operat ing area:; f o r  use by operators .  
A b r i e f  descripTion of tile operat ions conducted during the  
s h i f t  w i l l  be en tered  i n  the log, al(mg with notes and obser- 
va t ions .  



D. Routine Procedures 

1. S h i f t  checks, d a i l y  checks, inventor ies ,  and equipment 
checks are taken rout ine ly .  Supervisors w i l l  a ss ign  these  
checks. 

2. Routine check shee ts  rmsL be f i l l e d  out  completel-y. Any 
devia t ion  from the  l i m i t s  shown on the  shee ts  w i l l  be r e -  
ported t o  supe-mision. 

3. The rout ine  cheeks tha t  a r e  made each s h i f t  a r e  those shown 
on the  "Shift Check SheeL," which i s  f i l l e d  out  a t  'che be- 
g i m i n g  of t he  s h i f t ,  and the  "Shif t  L'a.nk Inventory," which 
i s  taken near the end of t he  s h i f t .  

a. The da ta  taken for the  "Shif t  Check Sheet" includes 
checks on Yne off-gas  system, the  c e l l  v e n t i l a t r o n  sys-  
tem, the 90Sr so lu t ion  s torage system, and cezrtain itenis 
i n  the  manipulator cel-1s. Af te r  the &ita have been re- 
corded, the operator  w i l l ,  r epo r t  t o  t he  supervisor ,  who 
will- review the  da ta  and -take any co r rec t ive  ac t ions  
ind ica ted .  

b. The cornplebed "Shif t  Tank Inventory" w i l l  be turned i n  
t o  t h e  su.pervisor, who w i l l  review the  da t a  and compare 
the  iuven-tory with t h e  one from the  previolls s h i - f t .  Any 
changes not  r e l a t e d  bo curren t  processing w i l l  be noted 
and inves t iga ted .  

4. The rout ine checks t h a t  a re  made on a d a i l y  basi.s (u sua l ly  
on the  day shif'L) a re  those shobn on the 'Ba i ly  Check Sheet" 
and the  "Daily Chemical Inventory," both of which a r e  taken 
a t  t h e  beginning of the  s h i f t .  The completed forms will be 
turned. i n  t o  tine supervisor ,  who w i l l  review them and take 
any ac t ions  indicated.  

5. The weekly rout ine  checks are usua.1l.y made on Friday during 
the day s h i f t .  These checks a r e  the "Weekly General Supplies 
Inventory" and t h e  "Weekly Check 1, ls t ."  The items on the 
"Weekly Check List" a re  r e l a t e d  t o  t'ne bui ld ing  emergency 
system and are checked as shown i n  Steps a through g below. 
The loca t ions  of t h e  var ious i t e m s  a r e  sho-m on drawings 
i n  the  procedure book. 

a. Emergency l a n t e r n s  are t e s t e d  by turn ing  on the t e s t  
switch t o  see i f  the l i g h t  operates ,  and then turning 
of f  the  switch. 

b .  The emergency s i r e n  i s  t e s t e d  by a c t i v a t i n g  the  "building 
evzcuation" sTqitch i n  the s h i f t  supervisor  Is o f f i c e .  The 
s i r e n  should be l e f t  on just long enough f o r  tile sound t o  
be lipard and turned off  before it reaches f u l l  volume. 
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C .  

d. 

e .  

f. 

g* 

h. 

The entrance door lock  system i s  checked by a c t i v a t i n g  
t h e  "emergency door lock"  switch loca ted  i n  tine shift 
supe rv i so r ' s  o f f i c e .  Wliile Lhe switch i s  on, each per-  
sonnel entrance door i s  checked t o  see i f  t'ne e l e c t r i c a l  
locking p in  i s  engaged, 
i s  checked t o  see Lf the  door e m  be opened from ins ide .  

a i d  t h e  c rash  ba r  on each door 

Each a i r l o c k  i n t e r l o c k  system i s  checked by opzning t he  
in s ide  a i r l o c k  door and checking t h a t  t he  e l e c t r i c a l  
l ock  on the  outs ide  door i s  eogaged. y , i i l e  the  ins ide  
door i s  open the ov-tside blue s igna l  l i g h t  should be on. 
The in s ide  a i r l o c k  door i s  then closed and t h e  outs ide  
door opened t o  check the  e l e c t r i c a l  lock  a d  s i g n a i  Light 
on t h e  in s ide  door. 

The emergency assault-mask boxes are checked t o  see i f  
they  are completely f i l l e d .  Fresh, p l a s t i c - sea l ed ,  
assault masks w i l l  be put  i n  any SI-ots tinat a r e  empty. 

The emergency cabine ts  a r e  checked and restocked accord- 
ing t o  t h e  l i s t  posted on the  cabine t .  The cab?'.net d.oors 
are then closed and .  taped with masking tape.  

The bui ld ing  containment system i s  checked only after con- 
t a c t i n g  the  supervisor ,  who w i l l  announce thc  check over 
t he  paging system. The superv isor  will a c t i v a t e  t h e  con- 
tainment system manually and r e s e t  t h e  system a f t e r  the 
f i n a l  pi-essure and t h e  t i m e  requi red  to  reach f2mi.l p res -  
sure  have been recorded. 

Mter all of' the  cheeks have been made, t he  operator  w i l l .  
t u r n  the comple-ced check l i s t  i n  t o  t h e  supervisor ,  Tiho 
w i l l  review it and take any co r rec t ive  ac t ions  inrlicated.  

E, Basic Operating Rules 

NOTE: The r u l e s  l i s t e d  bel3w a r e  app1iea'c)le t o  m o s t  panelboard 
&my of  these  r u l e s  and/or manipulator c e l l  operat ions.  

are also included i n  s p e c i f i c  procedures. 

1. 

2. 

3 -  

Answer all alarms immediately. Take the  necessary co r rec t -  
i ve  ac t ion  or r epor t  t o  supervis ion immediately. 

Keep the s a f e t y  caps on all valve switches except when oper- 
a t i n g  the  switch.  Never operar,e a, s v i t c h  t h a t  iu tagged 
t ' D ~  Not Operate. " 
put; t o  t he  off' poz i t ion .  

Hepiacc the  s a f e t y  cap when a switch i s  

Observe t h e  following je t -opera t ion  rules: 

a. Double-check f l o w  d i r e c t i o n  before  operat ing.  
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b. Check the  volume of  the tank t o  wh-i.ch so lu t ion  i s  bei.ng 
t r ans fe r r ed .  Be sure t h a t  enough f r e e  space i s  a v a i l -  
ab le .  

c. Do no-t j e t  so lu t ions  with temperatures above 70°C. 

d. TIC not j e t  so lu t ion  i n t o  a tank i f  t'e tank temperature 
i s  g rea t e r  than F ( O o ~ .  

e. After j e t t i n g  has s t a r t e d ,  check t h a t  t he  so lu t ion  i s  
going t o  the  proper tank. 

f'. Never leave an operat ing j e t  unattended. 

g* Watch the  off-gas  on tanks being j e t t e d  i n t o  and i.f it 
 falls below 2 inches,  stop j e t t i n g .  

h .  Never j e t  from t w o  d i f f e r e n t  j e t s  i n t o  thc. same tank. 

i. Cneck the  temperature on the  j e t  discharge.  sudden 
increase i n  temperature shows t'nat so lu t ion  Zs not. go.i.ng 
through the  j e t .  

j .  Close the  j e t  immediately a f t e r  the  so lu t ion  has been 
t r ans fe r r ed .  

k. Never j e t  t o  a c e n t r i f i g e  that i s  not  running. 

4. Label a l l  tanks as t o  volume, contents ,  a n d  da ie  a f t e r  rmlcing 
t ransyers .  When tile so lu t ion  can be i d e n t l f i e d  by a samp1.e 
code, include Yne sample code on thc  l a b e l .  

5.  I d e n t i f y  a l l  radioac Live mater ia l  i n  a manipulator c e l l  by 
means of notes a t tached  t o  windows. Tlnris i s  espec ia l ly  i m -  
po r t an t  a t  s h i f t  change. 

5. Keport any equLpment f a i l u r e  t o  supervis ion I .mediately.  

7. Tn case of a manipulator a-m f a i l u r e  o r  boot f a i l u r e ,  make 
the  minimum amount of motion with the  arm. Then lock  out  o r  
rope of f  the  arm and r epor t  to supervis ion.  
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

SPECIAL INSTRUCTIONS 

Pro c edur e 

Page Sec t ion  

Date of Special I n s t r u c t i o n s  
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FISSION PRODUCTS DEVELOPMENT LABORATORY 
SHIFT TANK INVENTORY 

I_-__ 

Date Op er at or S h i f t  _._ 
................... ~ _ _ _ _ _ _ _ _ I _ _ . _  ~ .I....-_ ~ .................... . .......... .- ....I-_. . 

~ 

I -~~~~ ........... ....... ___ - ~ -~ ._-__ I ~ 1 8  I .............. _- 

STRON'l.'I [rrvl-gO SYSTEM RARE EARTH SYSTEM 

^_I_.- 

............. .I______ 
1 -_ I ! t i.l_l .- 

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 
SHIFT CHECK SHEET 

Op er a t  o r  S h i f t  D a t  e -- _l_-_.__.i 
-.-_I -. ____c_ - 

I - OFF-GAS SYSTEM 
A. 

B. 

c. 

S c rubb er  s 
Liquid 

Scrubber No. Level 
NL20 
IT220 % 

Scrub b er s 

F i l t e r s  

Pressure Drop, If HzO 
General 

TYP e Scrub. Flow 
So l u t  i on - Temp. Temp, 

,1 O n  b L 

I O C  OC 
Changed - (4-12 

120s L20P 
-- 

Cell- of f-gas I'  H;,O Off-gas 
Process c e l l  off-gas I'  H20 Off-gas 
Manipulator c e l l  off-gas I t  Hi0 Off-gas 

2205 

Pressure 
Drop 

'I H20 
I' HLIO 

s h i f t  on ly )  

220P 

flow - cfm 
temp. o c  

moni t o r  cPm 
___-- _____l--lll- 

' . ??-- 
A. Ind iv idua l  C e l l  Readings 

( - )  Pressure, I'  H20 

( - )  Pressu re ,  " ~~0 

10E 1012' 11 12 13 143 

14W 15 16 18 19 Process 

- - - - _ _ I  

- - - _ _ I - -  

- - - _ I _ - -  

B. F i l t e r s  
Supply p res su re ,  ( - )  I' H20 
Pressure  drops (house) : 

Pressure between house and p i t ,  ( - 1  ' I  K 2 0  
Pressure  drops (pit) : 

West bank ' I  H20: Middle bank 'I H20: East, bank €I20 

cws ' I  H2Q:  Nevizclogs 7 1  L I P 0  i. 

C. General 
Pit.  s u p  opera t ing  Duct sump opera t ing  
C e l l  v e n t i l a t i o n  mon i to r  cpm 

----___-I - . . ---I__ 

111 - 9 k r  SOI~UTION STORAGE 
Tank L.L. Temp, O c  Tank L.L. Temp, OC 
P21 % P?L - 

H2 3 % 1134 % 
(Inuri&3iately r epor t  t o  superv is ion  i f  any t a n k  temperature i s  >8Q°C; 
i f  any L.L. is >-io%; or  i f  any L.L.  i s  130% and over r ide  switch i s  

~ 
.-L_ ._-._.___I I_. ____--__ n o t  on). , . 

IV - GETERAL c 

A .  Sump l i q u i d  levels: Cell  11W I' H20; 
B e  Cell 10 Storage Wells: 

Temp. , OC ( 3OoC min ,  70°C max) 
Xater l e v e l ,  inches water 

I_ 

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 
DAILY CHECK SHEET 

Operat or- Date 

-___ __ ___. 

A. 

B. 

C .  

13. 

E. 

F. 

G .  

H. 

I. 

Storage and Service Cell. Sumps 
--1_1- 

C e l l  Cell- C e l l  Ce l l  
20 21 22 23 ...- - - - 

I___ -."- ~ L__ 
Liquid Jievel 
J e t t e d  t o  Waste 

Demineralizer : 
.__- - --I_. _I_ 

---_ 

Cel l  
24 

_I_ 

-__ 

Cel l  Cell. Wl9 ,W20 
25 26 P i t  -- 

Meter reading -_ -¶ gra ins  /gal,- ---- 

~ ~ 2 0 9  (Process Waste) - 
In t eg ra to r  reading ; Previous reading 24 hr  t o t a l  g a l  - 

Chi l led  Water Units 
O C ;  ou t~ .e t  temp. O C  

OC 
Unit #1: I n l e t  temp. 
Unit #2: i n l e t  temp. .OC; o u t l e t  temp.  
Pump #1 opera t ing  ; pressure-- 
Pump #2 opera t ing  ; pressure  

I 

Yellow Dmipster - West 
Not f u l l  Full. HT Tag 

Yellow I)mpster  - E a s t  
Full. HP Tag Not full I 

Building Vent i la t ion  Fan and F i l t e r s  - 
Motor opera t ing  ; Louvers operat ing 
PIIHF 71- I' H,O; PDI 'I H 2 O  
Building v e n t i l a t i o n  '' Ii,O 

Building Light Checks ( record  l o c a t i o n )  -- - 
Ins  i. de 
Outside - 
Safety showers 

Remarks -_- 

- I_- 

- 

Supervisor 
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FISSION PRODUCTS DEVELOPMEPTT M O R A T O R Y  

DAILY CHEMICAL INVENTORY 

PROCESS CHEMICALS 
cc 

Chemi ea1 1 Container I Qua.nt i ty I Max.] Min.1 Remarks 
I I I I I 

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

TVEEKLY (FRIDAY) CHECK LIST 

A.  

B. 

C. 

D. 

E. 

F. 

G. 

H. 

RECORD LOCATION OF IROPEHATIVE ITEMS 

Emergency l an te rns  

I 

Emergency s i r e n  check 

Entrance door locks 

- 
Entrancz door crash bars 

I 

Assault  iiiask boxes f i l l - ed  

Emergency cabine ts  s tocked _1 

Airlock in t e r lock  systems 

Containment, system (check with supemis ion  be fc re  testing) 

I n i t i a l  buiI.ding pressure  "HZO 

Fina l  building pres  sure "HZO 

sec  -..- Time requi red  

Supervisor 



FISSION PRODUCTS DSWELOPMECTT LABORATORY 

WEEKLY (FRIDAY) GENEFAL SUPPLIES I N r n N T O R Y  

Date Operator. - 

-- 

-I__ 
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FISSION PRODUCm DEVELOPMSIVT LABORATORY 

S hTTDOTdNS 

I. Temporary ShutdoQm with _I-_- Full_-Time P a t r o l  

A. Processing Shutdown 

-. II_-- 

1. 

2. 

3. 

4. 

5. 

6 .  

7. 

8. 

Supervision w i l l .  coordinate  the  p l a n t  shutdown with l o g i c a l  
s topping poin ts  i n  processing operat ions.  

a. A l l  process cel l .  operat ions,with the  poss ib le  exception 
of t he  137Cs c r y s t a l l i z e r  system, w i l l  be shut  down. 

b. A l l  manipulator operat ions,  with the poss ib le  exception 
of ca lor imet ry  assay  operat ions and furnace operat ions,  
w i l l  be shut  down. 

In t h e  event t h a t  137Cs c r y s t a l l i z e r  operat ions a r e  t o  be 
continued, supervis ion w i l l  provide s p e c i f i c  Pas t ruc t ions  
t o  the  p a t r o l  opera tor .  Also, au. adequate supply of alum 
w i l l  be packaged i n  50-pound bags f o r  use by the  p a t r o l  
operator .  

i n  the  event t h a t  ca lor imet ry  and/or furnace operat ions i n  
the  manipulator c e l l s  a r e  t o  be continued by -the p a t r o l  
operator  , supemison w i l l  provide s p e c i f i c  i n s t r u c t i o n s  t o  
the p a t r o l  operator .  

a. No operat ions which requi re  i n s e r t i o n  of equipment in-to 
t h e  c e l l s  w i l l  be scheduled. 

b. No operat ions r equ i r ing  a l l - t i m e  atten-Lion In the  manip- 
u l a t o r  c e l l s  w i l l  be scheduled. 

f i l l  waste i n  the  manipulator c e l l s  w i l l  be packaged, with 
s p e c i a l  a-ttentj. on gri.ven to cornbus t i b l e  mater la l s  . 
Solrid rad ioac t fve  ma te r i a l s  i n  the  mauipul~ator c e l l s  w i l l  
be s to red  or covered. and placed i n  a sa fe  l o c a t i o n  wi th in  
the  c e l l s .  

Manipilator arms , except those needed f o r  the  operat ions 
described. i n  Step I .A.3 ,  w i l l  be s e t  in pos i t i ons  which 
w i l l  minimize r a d i a t i o n  and hea t  e f f e c t s ;  then they will- 
be locked out.  

All waste tanks w i l l  be emptied. 

Supervision w i l l  d e  terrnine which proce s s tanks r e  qu i re  t h a t  
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a g i t a t o r s  and/or c h i l l e i l  water be l e f t  an. 

A “’Shift Tank fnventory” w i l l  be done. 9.  

13. Equipment and Services  Shutclom 

1. 

e. 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

10. 

A l l  c e l l  blocks w i l l  be i n s t a l l e d  and seasled.  

The yellow Dumpster w i l l  be emptied. 
t h a t  are i n  t h e  bu i ld ing  w i l l  be c losed  and sea led .  

Uny sh ie lded  Dumpsters 

The c h r l l e d  water system w i l l  be checked f o r  proper operat ion.  
Li’ t he  c h i l l e d  water s y s t e m  i s  not  opera t ing  properly,  the  
v e s s e l  cool ing system will be switched t o  process water. 

The main power switches t o  a l l  f’urnaces (except  those needed. 
io  Step 1.~~3) w i l l  be turned  off. 

The c e l l  v e n t i l a t i o n  Neva-clog f i l t e r s  w i l l  be washed. Af’tel. 
t h e  f i l t e r s  have been washed, -the c e l l  v e n t i l a t i o n  pressures  
i n  a l l  cells w i l l  be ad.justed t o  -1 inch water.  

Both of?-gas Neva-clog f i l t e r s  w i l l  be washed and t h e  scrub- 
be r s  changed. 

a. If c r y s t a l l i z e r  operat ions are t o  ’oe continued, the  s t an -  
dard scrubber solutions w i l l  be used. 

b. If no c r y s t a l l i z e r  opera t ions  a r e  t o  be d.one during t h e  
shutdown, t h e  scrubbers  w i l l  be changed out  but  water 
anly (no chemicals) w i l l  be added back t o  the scrubbers .  

c .  Normally the  B220 f i l t e r s  w i l l  be l e f t  on stream. 

The checks shown on the “Weekly Check L i s t ”  w i l l  be m d e , m d  
.my indieabed r e p a i r s  or adjustments w i l l  be done. 

A s p e c i a l  e f f o r t  w i l l  be made t o  assure that a l l  r ad ia t ion ,  
contamination, and con t ro l  zones a r e  p rcpe r ly  i d e n t i f i e d .  
Any unusual zoning s i t u a t i o n s  w i l l  be noted i n  the  insi;ruc- 
t i o o s  t o  t h e  p a t r o l  opera tor .  

Supervis ion w i l l  arrange f o r  Health Physics t o  check a l l  rad.- 
i a t i o n  rnoni t o r ing  i n s t m e n t s .  

A check vi11 be made t o  assure  khat all a g i t a t o r s  (except  as 
noted i n  S tep  A . 8 )  and- x n t r i f u g e s  a r e  off. 



C. 5hll-Tirne Pa t ro l  Operator Du-Lies 

1. 

2. 

3 .  

4. 

5. 

6. 

7 

8. 

Supervision w i l l  e n t e r  specj-f i c  i n s t r u c t i o n s  concerning 13 7 C s  

c r y s t a l l i z e r  processing and/or manipulator c e l l  work (tal-orirn- 
e t r y  or furnace operat ions only) i n  the  "Pa t ro l  Operator 's  
Log." I n  addi t ion ,  supervis ion w i l l  provide the  following 
items to the  p a t r o l  operator :  

a. Curren-L "Shif t  Tank Inventory.  " 

b. "Shutdown Check Lj -s t .  I' 

e.  Name  and telephone number of t he  FPDL supervisor  who i s  
on ca1.l during the  shutdown. 

The p a t r o l  opera tor  w i l l  answer all alarnis and proceed as 
i n s t r u c t e d  i n  ihe "Procedure for Pakrol Gperators. '' 

Once each hour the patrol- opera tor  w i l l  c a l l  Guard Headquarters 
and r epor t  h i s  s t a t u s .  

The opera tor  w i l l  make the  checks l i s t e d  on t he  "Shi f t  Tank 
Inventory" and the  "Daily Check Sheet"  once per  s h i f t .  

NOTE: Spec i f i c  items may not requi re  checking; these  w i l l  be 
designated by supe;rvi.sion during shutdown operat ions.  

The "Patrol  Operator 's  Log" w i l l  be used t o  record my aLarrns 
and requi red  ac t ions  i n  add i t ion  t o  being used t o  keep a 
record of a c t i v i t i e s  during the s h i f t .  

The opera tor  w i l l  p e r f o m  any du t i e s  spec i f i ed  by supervis ion 
( see  Step C . l  above). 

In case of unusual occurrences not  covered by i n s t r u c t i o n s ,  
the  opera tor  w i l l  contac t  the Laboi-atory S h i f t  Supervisor.  

The p a t r o l  operator  will remain a t  t h e  FPDL at  a l l  t i m e s  ex- 
cept  i n  eraergencies unless  r e l i eved  by FPDL supervis ion o r  
the  Laboratory Snif t Supervisor.  

NOTE: There a r e  occasions when checks a r e  requi red  on equip- 
ment i n  the  Isotopes Area; these w i l l  be included i n  
the p a t r o l  i n s t i i i c t i ons  . 

Ii. Full Shuidown with Part-Time F'atrol 

A. Processing Shutdorm 

I. Supervisi.on w i l l  coordinate  the  shutdown with 1ogica.l s top-  
ping po in t s  i n  processing operat ions;  a l l  operat lons w i l l  be 
shut  down. 



2. All waste i n  the  manipulator c e l l s  w i l l  be packaged, w i t h  
spec ia l  a t t e n t i o n  given t o  combustible materials. 

3 .  Sol id  rad ioac t ive  mater ia l s  i n  the  manipulator c e l l s  w i l l  
be s to red  o r  covered and placed i n  a sa fe  loca t ion  within 
t h e  c e l l s .  

4. A l l  manipulator arms w i l l  be set  i n  pos i t i ons  t h a t  w i l l  mini-  
mize r a d i a t i o n  and heat  e f f e c t s ;  then they  w i l l  be locked ou t .  

5 .  All waste tanks w i l l  be emptied. 

6. Supervision w i l l  determine which process tanks requi re  t ' n , t  
a g i t a t o r s  and/or c h i l l e d  water be l e f t  on. 

7 .  A "Shi f t  Tank Inventory" w i l l  be made. 

33. Equipment and Services  Shutdown - 
1. 

2.  

3. 

4. 

59 

6. 

7. 

8 .  

All c e l l  blocks w i l l  be i n s t a l l e d  and sealed.  

The yellow Dumpster w i l l  be emptied, 
t h a t  a r e  i n  t h e  bui1dil;g w i l l  be c losed cad sealed.  

The c h i l l e d  Jmter system w i l l  be checked f o r  proper operat ion.  
If the c h i l l e d  w a t e r  system i s  not operat ing properly,  the  
ves se l  cool ing system w i l l  be switched t o  process water. 

The main power switches t o  all furnaces w i l l  'be turned o f f .  

The c e l l  v e n t i l a t i o n  Neva-clog f i l t e r s  w f l l  be washed. 
t h e  f i l t e r s  have been washed, t h e  c e l l  v e o t i l a t i o n  pressures  
i n  a l l  c e l l s  w i l l  be ad jus ted  t o  -1 inch water. 

Both off-gas  Neva-clog f i l t e r s  w i l l  be washed and the scrubber 
so lu t ions  w i l l  be changed out ,  but water on ly  (no chemicals) 
will be added back t o  1,he scrubbers.  Normally the  R P U  f ' f l -  
t e r s  w i l l  be l e f t  on stream. 

The following steam headers w i l l  be turned o f f :  

a. 65-psi  header. 

b. 30-psi header. 

c .  Cell 18 sampler header. 

d. Tank farm steam header,  

The checks shown on the  'Weekly Check L i s t "  w i l l  be made, and 
any indica ted  r e p a i r s  or adjustments w i l l  be done. 

Any sh ie lded  Dumpsters 

After  
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9. A s p e c i a l  e f f o r t  w i l l  be made t o  a s su re  t ha t  a l l  r ad ia t ion ,  
contalilination, and con t ro l  zones are proper ly  i d e n t i f i e d ,  
Any unusual zoning s i t u a t i o n s  w i l l .  be noted in t h e  i n s t m c -  
t i o n s  t o  the  p a t r o l  opera tor .  

10. Supervision w i l l  arrange f o r  YealLii Physics t o  check a l l  
r a d i a t i o n  moni ior ing  ins  t n m e n t  s . 

11. A check w i l . 1  be made t o  assure  that all a g i t a t o r s  (except  as 
no-Led i n  Step TI .A.6  above) are turned  o f f .  

12.  Red iimrkers will be placed on all alarms t h a t  are i n  alarm 
condi t ion.  

C. General Items 

1. A l l  lunchroom equipment except t he  r e f r i g e r a t o r  will. be 
turned  o f f .  

2. The j a n i t o r  Yoreman will- be n o t i f i e d  of t h e  shutdown. 

3. Supervision w i l l  con tac t  t h e  Operations Division, inform them 
of t h e  shutdoTim, and arrange f o r  t e s t i n g  the  alarm r e l a y  from 
the  FPDL t o  the  Operattons c o n t r o l  panel .  

L-. Su-pe-miston w i E  contact the  Laboratory Shif t  Superv-isor and 
inform him of t h e  shutdown. 

D. Par t -T ime  P a t r o l  Operator Dutfes -. 

1. TJnder t h e  d i r e c t i o n  of  t h e  Laboratory S h i f t  Supervisor,  the 
p a t r o l  opera tor  w i l l  p a t r o l  t he  bui ld ing  on an  e s t ab l i shed  
schedule. The p re fe r r ed  schedule i s  two times each s h i f t ,  
approxi.mate1.y 2 hours af-Ler t h e  start  of the  s h i f t  and 2 hours 
before  the end of t he  s h i f t .  However, the actuai. schedule 
w i l l  be e s t a b l i s h e d  f o r  each shutdown. 

2. %ne p a t r o l  opera tor  w i l l  check t h e  f o u r  main a reas  of  t he  
bu i ld j ag  ( I . s t  l e v e l  no r th  and south,  2nd l e v e l  no r th  and 
south)  and. will t ake  t h e  requi red  d a t a  t o  f i l l  out t he  "Patrol  
Operator 's  T.,og Sheet.  " 

3. A t  times i t  wlll be necessary f o r  t he  p a t r o l  opera tor  t o  per -  
form c e r t a i n  procedures.  These are descr ibed i n  "Pa t ro l  
Operator ' s Duties .  I' 

4. T'ne patrol .  opera tor  w i l l .  answer a l l  alarms and proceed as 
i nd ica t ed  .in "Pa t ro l  Opera tor ' s  Duties." 
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111. S ta r tup  Procedures 

A. Sta r tup  After Temporary Shutdown 

1. Supervision w i l l  review t h e  "Patrol  Operator 's  Log'f t o  de- 
termine the  status of operat ions and w i l l  d i r e c t  any neces- 
sary ac t ion  ind ica t ed  b y  problems t h a t  occurred during t h e  
shutdown period.  

2. A "Shi f t  Tank Inventory" w i l l  be made and the items on t h e  
"Shif t  Check Sheet" and the"Dai1y Check Sheet" w i l l  be 
checked. 
o r  f u r t h e r  checking t h a t  may be required. before  operat ions 
are resumed. 

Supervision w i l l  then determine m y  adjustments 

3 .  The off-gas  scrubber so lu t ions  w i l l  be changed out .  

B. S t a r tup  Af ter  F u l l  Shutdown 

1. 

2 .  

3 -  

IC . 
5. 

6. 

7 -  

Supervision w i l l  review t h e  " la t ro l  Operator 's  Log Sheets 'I 

t h a t  were f i l l e d  out  by t h e  par t - t ime p a t r o l  operators  dur- 
ing  the  shutdown. If any p res t a r tup  ac t ions  a re  ind ica ted  
because of problems wh-ich occurred during the  shutdown per-  
iod,  supervis ion w i l l  so  d i r e c t .  

The items shown on the  "Shir t  Cheek Sheet ,"  t he  "Daily Check 
Sheet," and the  "Weekly Cheek Sheet" w i l l  be checked, and a 
"Shi f t  Tank Inventory" w i l l  be made. Any necessary ac t ions  
ind ica ted  by t h e  r e s u l t s  of these  checks w i l l  be d i r ec t ed  by 
supervis ion 

'The following steam headers w i l l  be turned on: 

a. 65-psi  header. 

b.  30-psi  header. 

C. C e l l  18 sampler header. 

d. T a n k  f a r m  sampler header. 

Limchroom equipment w i l l  be turned on. 

A check w i l l  be made of ,321 m a n i p l a t o r  boots t o  assure  t h a t  
they  are i n  good condition; then t h e  manipulator arms w i l l  
be unlocked. 

Supervision w i l l  arrange Tor Health Physics t o  check a l l  rad- 
i a t i o n  monitoring instruments.  

The off  -gas scrubber so lu t ions  will be changed out .  



8 .  The red markers will be removed from t he  panelboard alarm 
annunciators.  

9. Supervision wi Ib contact the  Taboratory S h i f t  Supervisor, 
the Operations Division, and the janitor foremm t o  inform 
ihem of the s t a r t u p .  
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FIssIorl PRODUCTS DEVELOPMENT W~BORATORY 

SHUTDOWN CHECK LIST 
Date Type shutdown: Temporary F u l l  

Processing Shutdown Supr 

Process operat ions shutdown* 
Alum packages prepared ( i f  r equ i r ed )  
Manipulator c e l l  waste status checked 
Radioactive s o l i d s  s to rage  checked 
Manipulators pos i t ioned  and locked outXQ 
Waste tanks empzied 
Process tank  s ta tus  

Agi ta t ion  on 
Chi l led  water on 

S h i f t  tank inventory complete - . __------111---- - -  __ , -___I__- _ -  - ____I_ --- - 
Equipment and Services  Shut down 

Cell. blocks sea l ed  
Dmpsters secured 
Chi l led  water system checked 
A l l  furnace switches 
Ce l l  v e n t i l a t i o n  Picvaclogs washed 
Hot-off-gas Nevaclogs washed 
Scrubber so lu t ions  changed 
Weekly check List complete 
Zoning check complr?te 
H.P. inst ruments  checked 
Agi ta tors  checked 
Steam headers o f f  
Lunchroom equipment o f f  
Red markers placed on alarms 
l_ll__ 

_ _  _I_--- -- P __ --- _ _ _ _  - 

Remarks 

%For temporary shutdown, descr ibe  process operat ions 

**For temporary shutdown, l i s t  manipulators to be  used 

***For t emporaq  shutdown, l i s t  furnaces  t o  be used- 

Miscellaneous 
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FISS TON PRODTJCTS TIF:VET,OPML'NT LABORATORY 

PATJIOL OPERATOR I S  DU'ICTES 

A. P a t r o l  Schedule for Par-L-Time Patrol-  

'Pne Laboratory S h i f t  Supervisor  w i l l  e s  t a b l i s h  t h e  schedule f o r  
p a t r o l .  Normally t he  p a t r o l  w i l l  be made t w i c e  each shFf t .  

B. PaLrol Checks and Records 

The patrol. opera tor  w i l l  check t h e  four main areas of i;iie bu i ld-  
A t  each i n g  (1st l e v e l  no r th  and south,  2nd l e v e l  nor th  and. south) .  

p a t r o l  check, t he  opera tor  w.1.1- f i l l  oul; a "Patrol  OperaLor's Log 
Sheet." Any act i rms ind ica t ed  by the  r e s u l t s  of t he  checks w i l l  be 
taken immed.iate1.y. Blank l o g  shee ts  are kept  on the cl ipboard,  which 
i s  a l s o  used for completed shee ts .  This c l ipboard  will. be repl.sced 
i n  the  s h i f t  supe rv i so r ' s  offi.ce after -the p a t r o l  c k c k  i s  complete. 

1i. A l a r m  Procedures -. 

A. Process Emergency Panel ...- 

The Process Emergency Panel i s  located. i n  the  2nd. l e v e l  nor th  
area of t h e  buil-ding. Alarms on t h i s  panel  w i l l  sound. t he  a i r  horn 
s igna l .  P a t r o l  opera tors  w i l l  proceed as j.nd.icated i n  the  fol lowing 
procedural l i s t .  (GSS  Labora-tory S h i f t  Supervisor;  I i l  = HeaL1i;h 
Physics representa t ive ;  FPDJ., Supr = FPDL on-ca1.l supervisor .  ) 

Alarm Procedure ~- 

El FAI)lATS_(3N CONDENSATE Operator: Contact LSS and HI?. 
DRAIN HP: Survey se rv ice  tunuel  d ra in .  

LSS: Contact FPDT, Supr i f  radio- 
a c t i v i t y  I s  detec ted  i n  
d ra in .  

HI RAD JATJON CHILLHD Operator: Contact LSS and HP. 
WA'I'EH HP: Survey c h i l l e d  w a t e r  u n i t .  

LSS: If r a d i o a c t i v i t y  i s  de tec ted  
i n  u n i t ,  zone t he  area and 
contact FPDL Supr. 

H I  RADIATION SERVICE 
WNNFJJJ 

Operator: Contact LSS and HP. 
W: Survey se rv ice  tunnel .  

LSS: Contact FPDL S u p  and trans- 
m i t  survey r e s u l t s .  



Procedure 

H I  RADIATION CELL 
VXKC ILAT TOIT 

LOW PRESSURE INSTRUMEm 
A I R  

PROCESS CELL VENTILATION 
HI PRESSUKF: 

H I  PRESS OFFGAS MARIP 
& PROC CELL? 

Operator: Contact s t ack  opera tor  t o  
advance tape.  If‘ high rad-  
i a t i o n  continues,  contact 
LSS and FPDL Supr. 

apera tor :  Acknowledge and record io  
log 0 

Operator:  Contact, s t ack  Gperator and 
check FPDL cell- v e n t i l a -  
t i o n  f i l t e r s .  Contact 
FPDL Supr and give h i m  
f i l t e r  p ressure  drop r e s u l t s .  

Operator - 
Full-Time: Check off-gas filters. If 

UTeva-clog i s  plugged, switch 
f i l t e r  banks and .wash Nzva- 
clogs;  then  switch back t o  
original filters - If prob- 
lem i s  not; i n  Neva-clogs, 
contac t  FPDL Supr. 

Part-Time: Check FPDL off-gas f i l t e r s  
and then  contac t  FPDI, Supr. 

LOW PPXSSUEIE CHILLED WRYER 

Operator:  Contact LSS and. RP. 
W: Check hl-vols and CAMts. If 

r a d i o a c t i v i t y  i s  detected,  
zone Ync building. 

contac t  FFDL Supr. If no 
radioac t i v l t y  i s  present ,  
r e s e t  containment and. s tar t  
fa. IF system w i l l  m t  IT- 
set, contac t  FPDT., Supr. 

ISS: i f  r a d i o a c i t i v i t y  i s  detected,  

Operator: Contact FPDL Supr. 

Operator: Contact s t a c k  opera tor  mi3 
check PPDL c e l l  v e n t i l a t i o n  
filters. Contact FPDL Supr 
and give him filter p r e ’ p  b aure 
drop results. 

Operator: Contact, P T l X  S u p .  

LOW PIXESS BUILDING STEAM Operator: Acknowl-edge and record in log .  



A l a r m  Procedure 

BAY AREA RPERGRCKY Operator: Check for personnel in bay 
area .  

CELL 3 8c 4 OR UmI; Operator: Check l i q u i d  l e v e l s  and 
temperatur6s on tanks P23, 
H23, F23, P34, H34, and 
F34; then  contac t  FPDL Supr. 

B. Radjat ion Alarms 
I__ 

Radj-ation moniLors w i l l  alarm l o c a l l y  and-  on Yne c e n t r a l  panel. 
i n  t he  o f f i c e  on t h e  2nd l e v e l  south.  A f t e r  acknowledging the  alarm, 
t h e  p a t r o l  opera tor  w i l l  contac t  Heal-th Physics. Health Physics w i l l -  
su.rv-ey t h e  area indTcated and wtl-l check t h e  ri.nstrument. 

1. If a r a d i a t i o n  condj.tion e x i s t s ,  Health Physics w i l l  e s t a b l i s h  
t h e  proper zones and contac t  Lhe Laboratory S h i f t  Supervisor,  
who will. contac t  t he  FPDT, on-ca l l  supervisor .  

2. If t h e  t roub le  i s  with the instr-umeni, the opera tor  w i l l  re- 
cord this i n  t h e  log .  Health Physics w i l l  a t t a c h  an out-of- 
se rv ice  Lag i f  necessary.  

C .  High Solu t ion  Level i n  Off-Gas Scrubbers 
(N-120 or N-220, loca t ed  on 2nd l e v e l  SE) 

1. If N-12.0 l-i-quid l e v e l  i n d i c a t o r  alarms o r  i f  t h e  Liquid level.. 
i s  above 60% a t  one 3f t h e  rou t ine  checks, t h e  patrol-  opera tor  
w i l l  proceed 6s fol lows:  

a. Open valve switch HX-22033. 

b. Open j e t  switch HX-cJ120, and j e t  so lu t ion  from N-120 un t i l .  
t'ne N-1-20 l iquid.  level.  i s  3O$; then  c lose  j e t  switch 
iEC-Jl20. 

c.  Close valve switch HX-22033. 

2 .  If TJ-220 li.qii_d l e v e l  i n d i c a t o r  alarms o r  if the l i q u i d  l e v e l  
i s  above 60$ a t  one of t h e  rou t ine  checks, t h e  p a t r o l  onera tor  
w i l l  proceed as follows: 

a. Open valve switch HX-22035. 

be Open j e t  switch H X - , J Z O  and j e t  s o l u t i o n  from N-220 u n t i l  
tne  N-220 l i q u i d  level- ?Is 30%; then  c lose  j e t  switch 
Hx-J220. 
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D. High Solut ion Level in Condensate Tank 
(H209, loca ted  on 2nd l e v e l  NW) 

If' t he  H2O9 l i q u i d  l e v e l  ind ica tor  alarms o r  i f  t he  liquicl. l e v e l  
i s  above 70% at one of the  rout ine checks, the p a t r o l  operator will 
proceed as follows: 

1. Turn on pump ES-CT. 

2. Pump so lu t ion  from WO9 Lo M.H.209 u n t i l  the  11209 l i q u i d  l eve l  
reaches 20%. 

3. 'I'urn o f f  pump ES-CT. 

E. Panelboard Annunciator Alar.ins 

Panelboard annunciators t h a t  a r e  i n  an alarm condition at t h e  time 
of the  shutdown w i l l  be marked with red magnetic buttons.  If any 
ot'ner annunciators a l a r m ,  t he  p a t r o l  operator w i l l  contact the FPDL 
on-cal l  supervisor.  

F. Washing of Neva-Clog F i l t e r s  i n  Off-Gas System 

It w i l l  sometimes be necessary -to wash the  Neva-clog f i l t e r s  i n  
the  off-gas system because of reduced off-gas supply. The  washing w i l l  
be done as needed by the  fu l l - t ime p a t r o l  operator.  When part-t ime 
p a t r o l  i s  being done, the  p a t r o l  operator w i l l  contact FPDL supervision 
before washing the  f i l t e r s .  The procedure f o r  washing t he  B120 f i l l e r : ;  
is  as follows: 

1. 

2. 

3 .  

11. 

5, 

6 .  

7 

Open t h e  upstream and downstream manual valves on the B220 o f f -  
gas f i l t e r s .  'These valves a re  loca ted  on top of Cel l  20. 

Close the  upstream and downstream manual valves on the  B120 off'- 
gas f i l t e rs .  These valves are loca ted  on top OS Cel l  20. 

A t  t h e  f i r s t  l e v e l  northeast  s ide  of the bui lding (next t o  C e l l  
20), connect the  Chicago-coupling f i t t e d  jumper l i n e  t o  the 
l i n e  labe led  120W. Open t h e  two valves on t h i s  l i n e  and a l l o w  
the water t o  f l o w  f o r  2 minutes. Then close both valves and 
disconnect t h e  Chicago coupling. 

Repeat Step 3 but  connect the Jumper t o  the l i n e  labe led  120E. - 
Allow the  system t o  dra in  f o r  1.5 minutes. 

Open the  upstream and Cornstream ~ m u a l  v<alves on the E120 off'- 
gas f i l t e rs .  

Close the  upstream and downstream manual valves on the E20 o f f -  
gas f i l t e rs .  



50 

PAI'ROL OPE1IATOR'S LOG SHEET 
----I -.- 

*If e i t h e r  N--120 o r  N-220 l i q .  l e v .  i s  above GO%, j e t  solution t o  waste to 
30%: liq. l e v .  - see  "Procedure ?or P a t r o l  Operators." 
limit i s  exceeded, contact  FPDL supe rv i s ion .  

If any other l i s t e d  
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F I S S I O N  PRODUCTS DEVXLOPMEI\TT LKEORA.TORY 

CERAMIC FILTER BUILDUP 

NOTE: This  procedure a p p l i e s  t o  f i l t e r  assemblies i n  e i t h e r  t h e  
C e l l  11 (P5l.l) system o r  t h e  Cell 14s (P114) system. 
i d e n t i c a l  i n  cons t ruc t ion  and. use t h e  same s i z e  f i l t e r  thimbles ,  gaskets ,  
and l i n e s .  

Both systems are 

A. Preassembly Check (Outside t h e  C e l l )  

1. Check each f i l t e r  thimble f o r  v e r t i c a l  alignment wit'n a 
squure. 
dev ia t ion  from end t o  end while r e s t i n g  i n  a v e r t i c a l  posi- 
t i o n  on a f l a t  pl:tte, r e p a i r  i t  o r  r e j e c t  it. The sea l ing  
rims of' t he  t h i m b k s  can be repa i red  by r o t a t i n g  them vn i. 

f l a t  metal sur face  u n t i l  t h e  rim i s  smooth. 

If a f i l t e r  thimble shows g r e a t e r  t h m  1/8-i nch 

2. A f t e r  the  thimble i s  r epa i r ed ,  check t h a t  t h e  thimble he ight  
i s  11 3/4 inches,  t 1/16 inch .  

3 .  Check t h e  f i l t e r  for cracks and f o r  c l e a n l i n e s s .  

4. Bag t h e  f i l t e r s  and t he  proper gaske ts  and l i n e s  and i n s e r t  
theiii i n t o  the  c e l l  according t o  t h e  "Airlock Opesatioii." 

5. Replace t h e  f i l t e r  gaske ts  and pads before  each run with the 
fol lowing (OD = ou t s ide  diameter;  I D  = i n s i d e  diameter) :  

a. F i l t e r  s h e l l  cover gaske t :  T/h-inch-OD Tygon O-ring 
made from 1/4-inch-OD by 1 /8- inch-D 'l?ygon tubing .  

b .  F i l t e r  thimble g a s k e t :  t w o  f l a t  !Fyg:on disks with t r e f o i l  
cu tou t s  ( see  Dwg. A-RD-1789). 

c F i l t e r  thinibLe pad:; : 6-inch-OD by 2-inch-ID O-ring rmde 
These pads ha.ve seve ra l  f r o n  1/8- inch- Lhick f l a t  Tygon. 

holes punched in them. 

6. If so i n s t r u c t e d  by supervis ion,  rep lace  the  fol lowing:  

a .  P511 adapter  gaskei;: 8 7/8-inch-OD Tygon O-ring rnlzde 
from l/k-inch-OD by l /&inch-ID Ty.go11 tub ing .  

Ifygon l i n e s  (l/%-inch-ID by l /&inch  w a l l  tub ing)  of' t he  
fol lowing l eng ths :  

b . 



52 

From p r e c i p i i a t o r  io prirnary f i l t e r :  14 inches 
From p rj m a y  t o  secondary: 20 inches 
From secondary t o  sa re ty  b o t t l e :  24 inches 
From s a f e t y  b o t t l e  t o  r ece ive r :  24 inches 

B. Assembly (In-Cell) 

1. Check the  gasket seal. sur faces .  Remove my appreci.ah1-e resi- 
due fron tile sur faces  by wiping. (C,4UTICIN: Do not  scrape 
the  s e a l  sur faces  with sharp metal objec ts ;  sc ra tches  w i l l  
a f f e m  the s e a l . )  
shell.  and remove any residue.  

Check the bottom and s i d e s  of i h e  f i l t e r  

2. &pending on the  f i l t e r  heiglit (check with superv is ion) ,  In- 
s t a l l  one or two f i l t e i -  thimble pads i n  the  bo-itom oi” the 
f i l t e r  s h e l l .  Be sure  t h a t  the pads l i e  f l a t .  

3. Usi.ag the  f i l t e r  l i f t i n g  tool., i n s t a l l  the  f i l ’ ie r  thimble i n  
the cen te r  of the  s h e l l .  Use a mir ror  t o  check f o r  cen te r  
alignment a n d  ve- r t ica l  height. The filter thimble should pro- 
j e c t  approximately 1/16 inch above the sea l ing  sur face  of t he  
f i l t e r  s h e l l .  

4. I n s t a l l  f i l t e r  thimble gaskets  on t he  f i l t e r  shel.1. 
cover (check w i t h  supervis ion €or  number of  gaske t s ) .  

5. I n s t a l l  the  Tygon O-ring gasket  ( f i l t e r  s h e l l  cover gaske t )  
on the seal sur face  of the  f i l t e r  s h e l l .  Check for alignment. 

6. Carefu l ly  place the  f i l t e r  s h e l l  cover on t h e  f i l t e r  shel l .  

7. Engage the  V-bank clamp around t h e  Flange and t i g h t e n  securely.  
U s e  e x t r a  leverage on the cross  handle f o r  f i n a l  s e a l .  

8. Repeat t he  operat ion for the secondary f i l t e r .  

9. Connect the f i l t e r s  t o  the  process connections as descri-bed i n  
the  appropr ia te  procedure. 

10.  Check with supervis ion f o r  the f i l t e r  t e s t  procedure t o  be used. 
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FISSION PRODUCTS DEXELOPKIWT LABOFATOIIY 

CALORIMETEH OPEXATION 

NOTE: This procedure app l i e s  t o  both the  '%r ca lor imeter  and the  
fast  137Cs ca lor imeter .  However, s ince  the fast  l S a C s  calo- 
r imeter  i s  the  l a r g e r  it i s  r o u t i n e l y  used f o r  measuring 
e i t h e r  137Cs o r  "'Sr samples. 
used f o r  only S r  samples and i s  not  gene ra l ly  used. 

Tine "OSr ca lor imeter  can be 
90 

A. Operat ional  Procedure 

1. 

2.  

3 .  

4 

5. 

6 .  

7. 

Check t n a t  t h e  followirLg equipment i s  i n  C e l l  14--W and i s  i n  
good operation Condition. 

a. Calorimeter base.  

b. Calorimeter cover 

e .  Dewar f l a s k  f i t t e d  t o  ca lor imeter  base. 

d.  Cooling water l i n e s  and connections.  

Connect the  cool ing w a t e r  i n l e t  and o u t l e t  l i n e s  t o  the  ca lo-  
r imeter  base.  Check wi th  superv is ion  t o  determine i r "  c h i l l e d  
water o r  r e c i r c u l a t e d  water i s  t o  be used, and set  t h e  valves. 
If rec i r cu la t ed  water Is  t o  be used, see t h a t  t'rre r e c i r c u l a -  
t i o n  pump i s  opera t ing  and check the  level  o f  the water tmk 
(it should be a t  l e a s t  ha l f  full). 

S e t  the  water Slow t o  the  ca lor imeter  base.  S e t  rotome-ter 
No.  1 a t  and rotometer No. 2 at 

Place the  Uemr f l a s k  on t h e  c e l l  f l o o r  next t o  the calorim- 
e t e r  base.  Remove the ca lor imeter  cover and s e t  it on the 
f l o o r .  

See t h a t  t h e  ca lor imeter  cup is empty. 

NOTE: Two s e t s  of ca lor imeter  cups are used -- one s e t  f o r  
YO C s  and one set  for Sr .  The cups are i d e n t i c a l  

13 7 

except  t h a t  t he  ""Sr cups a r e  marked '"%rrl on the 
s i d e s  and top. The cups normally s t a y  i n  s p e c i f i c  
c e l l s  and care  inust be taken to ensure t h a t  they  do 
no t  get mixed u-0. 

90, 
DO not  - transfer a 
less it i s  going d i r e c t l y  t o  tjrie ca lor imeter .  

dr cup t o  a L"7~s  c e l l  o r  v i c e  ve r sa  un- 

Tare the c d o r i m e t e r  cup. 



8. 

9. 

1.0. 

11- . 

12. 

113. 

14. 

15 - 
16. 

17. 

Determine from supervison t h e  designat ion of batch t o  be 
sampled and check the  approximate sample weight, t o  be meas- 
ured. Put; the  powder i n t o  the  cup and reweigh t h e  cup plus  
powder. Calculate  t h e  sample weight and record it on the  
appropr ia te  da t a  shee t .  

Screw the ca lor imeter  cup l i d  onto the  cup. Do not  force  
the  l i d  on; j u s t  f i nge r - t i gh ten  i.t. U s e  t h e  ca lor imeter  
cup l i f t i n g  - tool  for t h i s  operat ion.  

- 

Transfer  t he  loaded cal.orFmeter cup -to C e l l  14-W, us ing  
appropr ia te  t r a n s f e r  procedure ( see  "Airlock OperaLion") . 
Se t  the  ca lor imeter  cup i n t o  the  caLorimeter. S e t  the  cover 
on the  calor imeter .  

Pos i t ion  the  Dewar  f l a s k  over Yle calor imeter  s o  t h a t  t he  
r i m  of the f l a s k  l i e s  i n  the  channel i n  the ca lor imeter  base.  

Check t h e  system once every 30 minutes and record the  follow- 
ing da ta  on the da t a  shee t :  

a. Calorimeter temperatisre ( i n  rni l . l ivol ts)  . 
b. Calorimeter base ternperature ( i n  "C) . 
e .  Rotomete?, No. 1 f l o w  ( a d j u s t  t o  as necessary) .  

d. Xotometer No. 2 flow (adjust ,  t o  as necessary) .  

Continue t o  operate  u n t i l  the  ca lor imeter  temperature reading 
has been constant+O.G2 m l l l i v o l t  f o r  2 hours ( f ive  consecu- 
t i v e  readings)  and the  ca lor imeter  base temperature has been 
constant  kl0C over the s,me per iod.  

Record the f i n a l  ca lor imeter  temperature reading on the  approp- 
r i a t e  da t a  sheet .  

Remove the  D e w a r  f l a s k  From the  calori-meter.  Remove the  cal-o- 
r imeter  cover. 

L i f t  t he  calor imeter  cup out of' t h e  calor imeter  and t r a n s f e r  
i t  back t o  the  c e l l  from which it cane. Remove t h e  powder 
from the cup and combine it with the remainder of t h e  batch.  
Check with supervis ion f o r  s torage  i n s t r u c t i o n s .  

NOTE: Supervision w i l l  advise whether o ther  measurements a r e  
t o  be made o r  the  ca lor imeter  i s  t o  be shut  down. When 
a serj-es of measurements of the  same type a r e  being 
mad-e, a sample should be prepared i n  advance so  t h a t  it 
w i l l  be ready t o  i n s e r t  i n t o  the c a l o r h e t e r  as soon as 
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NOTE (Continued): t h e  previous sample has been removed. 
When t h i s  is done, t he  c d o r i m e t e r  base r e t a i n s  its 
heat  and constant  readings a r e  reached quicker. 
Duplicate calor imeter  cups are provided f o r  t h i s  
purpose. 

B. Calculat ions of Spec i f i c  Ac t iv i ty  of Powdes 

1. Def in i t ions :  

a. The ca lor imeter  temperature ( T )  i s  expressed i n  m i l l i -  
v o l t s .  It i s  a measure of the hea t  output of  the sample. 
The number used i n  the  ca l cu la t ion  i s  t h e  one recorded 
i n  S tep  A.15. 

b. The sample weight ( W )  i s  expressed i n  grams md i s  de te r -  
mined i n  Step A.8. 

e .  The ca lor imeter  f a c t o r  (F) i s  expressed i n  w a t t s  per  
n i i l l i v o l t .  This f & c t o r  i s  determined f o r  each calorim- 
e te r  by c a l i b r a t i o n  aga ins t  a known hea t  source.  DiS- 
f e r e n t  f a c t o r s  are needed f o r  Sr arld C s .  They are 
ca l cu la t ed  as o f  t h e  t i m e  a new calor imeter  i s  i n s t a l l e d  
and a r e  posted (set-1 opposite page).  
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d. The conversion f a c t o r  (C) i s  expressed in w a t t s  per cur ie .  
This f a c t o r  d i fPe r s  f o r  "OSr and l Z 7 C s ,  and the  ind iv id-  
ual f a c t o r s  w i l l  vary  according t o  the  ammnts of 8"Sr 

a d  134Cs i n  t he  samples. (Current values  a re  posted on 
the  "Special I a s t m c t i o n s "  shee t  opposi te . )  

2. Calculat ion:  

a. Calculate  t he  s p e c i f i c  a c t i v i t y  of t he  powder ( c u r i e s  per 
gram) according to t h e  formula given below and record it 
on t h e  da t a  shee t :  

T ( m i l l i v o l t s )  x F (wa t t s /mi l l i vo l t )  = cur i e  s/gr,m. 
w (grams) x c (wat t s /cur ie )  

C .  Calorimeter Cal ibra t ion  

1. E l e c t r i c a l  Cal ibra t ion  

Ca l ib ra t ion  of t h e  calor imeter  with an e l e c t r i c  hea te r  i s  done 
by I and C personnel as scheduled. by bile FPDL superv-isor. When 
an e l e c t r i c a l  c a l i b r a t i o n  is to be made: 

a. Connect t h e  test hea te r  to the o u t l e t  7.n Cell 14-W. 

b. I n s e r t  t he  hea te r  cup i n t o  t h e  calor imeter ;  then  place the  
t e s t  hea t e r  i n t o  the cup. 



e .  Pos i t ion  the  e l ec t r i ca l .  l ead  w i r e  i n  the  groove i n  the  
calor imeter  base and place t h e  Cewar on the  calor imeter .  

d. Turn on water t o  the  calor imeter  base and s e t  yotometers 
No. 1 a t  and No.  2 a t  

e .  When I and C personnel have completed t h e ' c a l i b r a t i o n ,  
t u r n  of f  cool ing water. Then remove t'ne test hea te r  and 
heater  cup from the  calor imeter .  

2. Source Check 

Supervision w i l l  d i rec- t  the  "'Sr source check of t he  calorim- 
e t e r  (u sua l ly  daily during "Sr processing campaigns); t he  oper- 
a tor ' s  du-ties a r e  as f o l l o w s :  

a. 

b. 

Perform Steps A.1 through A.4. 

Remove the destgnated standard "'Sr source from storage 
m d .  inser t  it into the calor imeter  (no cup i s  used) .  

c. 

d.. Remove the  "Sr source from tile tal-oriineter and ret,um 

Perform Steps A . 1 1  through A.16. 

i . L  to Lorage. 

e.  Calculate t he  hea t  output niessured, 

il' ( m i l l i v o l t s )  x F (watts/m.i.I-livolt) = w a t t s ,  

and compare it t o  t he  recorded value of t he  standard.  
IF t h e  value va r i e s  as much as z$, contact  supervision. 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

CALORIMETER RECORD 

Date 

Mat e r i  d Batch Number 

Sample Weight Radiochemical Composition 

Calorimeter Numb e r Date Last Ca l ib ra t ion  

Calorimeter Factor  w/m. v. Comers ion Factor w/c 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

AIRLOCK OAPZIIAT I O N  

1. Check t h a t  a l l  a i r l o c k  doors a r e  c losed.  If any of Yne perma.nent 
a i r l o c k  doors a r e  not  operable,  check $ha-t a movable a i r l o c k  b a f f l e  
i s  i n  p lace .  

2. Check t h a t  no o t h e r  t r a n s f e r s  w i l l  be necessary during tjne time re- 
quired t o  make 'illis t r a n s f e r .  

3.  Each t3.me a d o l l y  i s  moved hetween c e l l s :  

a. Check t h a t  a l l  i t e m  on t h e  d o l l y  are pos i t ioned  so  t h a t  they 
w i l l  not touch the  s i d e s  or t op  of Lhe a i r l o c k .  

b.  Open t h e  a i r l o c k  door nea res t  the dol ly ,  s l i d e  the  dolly into 
t'ne al.rl-ock, then cl-ose the  door. 

c .  Open t n e  o the r  a i r l o c k  door, withdraw the  do l ly ,  then c lose  the 
a i r l o c k  door. 

14.. See t h a t  a t  no time duri.ng a t r a n s f e r  are two a i r l o c k  doors open a t  
t h e  same t i m e .  

5.  If an a i r l o c k  door i s  found t o  be inoperable ,  r e p o r t  it t o  super- 
v i s i o n  immediately. Also inform any personQel. working i n  o the r  
manipulator c e l l s  t h a t  t h e  a i r l o c k  i s  out  of s e rv i ce .  

6. Move the  d o l l y  slowly and as smoot1il.y as poss ib le .  This i s  espec- 
i a l l y  important when t r a n s f e r r i n g  l i q u i d s  in b o t t l e s  or powders f.n 
covered vesse l s .  

7. Always check the t r a n s f e r  t r a c k  t o  make sure that; it i s  free from 
obs t ruc t ions  before  making a t r a n s f e r .  



59 

FISSION PRODUCTS DEVELOR!EI?T LABORATORY 

BLENDXR OFERATION 

A. Equipment Setup 

The blenders  used a t  the  FPDL &:re s tandard Waring blenders wit'n a 
s t a i n l e s s  s t e e l  cup and cover. Manipulator channel g r ips  a r e  i n s t a l l e d  
on t he  cup and cover. 
s t a i n l e s s  steel .  

The blender  'base may be e i t h e r  porce la in  or 

1. Before a blendes i s  insertel3 i n t o  a c e l l ,  t h e  channel g r ips  
should be checked f o r  proper i n s t a l l a t i o n  and f o r  proper 
operat ion.  

2. Other equipment used during blending operat ions i s  s tandard 
manipulator cell equipment. Blendlng procedures are i s sued  
ind iv idua l ly ,  with each procedure giving t h e  number of' blends,  
the weights OP t h e  var ious  f r a c t i o n s  t o  be blended, t he  batch 
numbers, and the number of ves se l s  needed f o r  handling. Vessels 
will be i d e n t i f i e d  as "storage '' ves se l s  o r  "receiver"  ves se l s .  
The s torage vesse l s  w i l l  be those containing m a t e r i a l  t o  be 
blended, and t h e  r ece ive r  vessels will be those used t o  accept 
blended material. Since i t  i s  imprac t ica l  to mark the  var ious 
ves se l s  f o r  each blending operat ion,  i d e n t i f i c a t i o n  QT vesse l s  
depends on pos i t ion ing  i n  the c e l l .  
ves se l s  are recorded on notes  on the  c e l l  records.  

The pos i t i ons  of t he  

3 .  Before t h e  blending opera t ion  i s  s t a r t e d ,  a l l  necessary equip- 
ment must be i n  p lace  and the  pos i t i ons  of t he  var ious ves se l s  
recorded. 

€3. Operation 

1. Weigh t h e  proper amounts of the  powders t o  be b l ed ( -d  -- accord- 
ing t o  the  blending procedure -- and add the  powders to  the 
blender  cup. 

2. Se t  -the cover on the blender  cup. 

3 .  Set  t he  blender  on t h e  base and engage the  dr ive.  

4. Se t  speed con t ro l  t o  "low" and t u r n  on the  blender. Blend 7-07- 

1 minute aud tnen  turn of'i' blender.  

>. Without removing the cover, l i f t  t,he blender of'i' t n e  base,  tilt 
t o  -60° from v e r t i c a l ,  and tap it l i g h t l y  on the f l o o r .  

6. Repeat Steps 3, 4, and 5 f o r  a tot'zl of four  times. 
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7. Replace the  blender on the  base, l e t  it s tand  for 5 minutes, 
then  tap L t  l i .ghtly on t h e  s ides  with a spatula. 
stand for m add i t tona l  5 minutes. 

Let t h e  blender 

8 .  Carefu l ly  remove the cover. Transfer t he  powder from the  blender  
to the  appropr ja te  r ece tve r  ves se l  ( s e e  blending procedure).  

NOTE: A t h i n  f i l m  of powder w i l l  adhere t o  the s ides  of the  blender 
cup. It i s  not  necessary t o  remove t h i s  powder u n t l l  a f t e r  
the  last blend has been made. 



F I S S I O N  PRODUCTS DEVELOPMENT W O R L 4 T O R Y  

UT3RASONIC C U 3 m R  OPERATION 

1. C'neck with supervis ion for i d e n t i f i c a t i o n  of  i t e m s  t o  be cleaned. 
Clean the  items as w e l l  as poss ib le  i n  the  high-level  c e l l s  before 
t r a n s f e r r i n g  them t o  C e l l  15. 

2. See t h a t  s p e c i a l  hooks, racks,  o r  o ther  t o o l s  needed f o r  handling 
t'ne i t e m s  t o  be cleaned are i n  Ce l l  15. 

3 .  Check with supervis ion f o r  t he  sequence of c leaning so lu t ions  t o  
be used and make up so lu t ions  as i n s t ruc t ed .  

4. Check with supervis ion t h a t  no e n t r i e s  t o  Cel l  15 are  scheduled. 

5. Add. c leaning so lu t ion  t o  the  u l t r a s o n i c  tanks t o  khe poin t  a t  which 
all. t ransducers  a r e  coTJered.. 

6. NOTE: Do not  operate  t h e  u l t r a s o n i c  system unless  both tanks a re  
_I 

r U l l  of so lu t ion .  

'7.  Transfer  t h e  items t o  be cleaned i n t o  Cel l  15 and place them i n  
the  baske ts  of the  u l t r a s o n i c  tanks. 

8. Cheek t h a t  all switches a re  of:? and a l l  d i a l s  a r e  i n  the  "I" or  
"0 pos i t ion .  

9. Turn on main switch and set t imer  t o  spec i f i ed  t i m e .  

10. NOTE: Do not  exceed 50 on the  t imer .  Never operate t h e  u l t r a s o n i c  
sys tern on "hold. " 

11. Wait 2 minutes and then +,urn OD Pla t e  Power. 

12.  

-- 
Adjust - Line Voltage t o  100%. 

13. 

l l t .  NOTE: Do not  exceed 475 milliamps. 

Turn Loading d i a l  t o  a d j u s t  t o  approximately 450 milliamps. 

15. U s e  Tuning d i a l  t o  a d j u s t  t o  )+50 milliamps. 

16. Operat,e for t i m e  spec i f i ed .  

17. NOTE: On i n s t r u c t i o n s  by supemis ion ,  items may be removed while 
t he  u l t r a s o n i c  sys tern i s  operacing. When removing i tems, ri.nse 
them with a f i n e  stream of water while they  are being drawn through 
the  sur face  of t he  cleaning so lu t ion .  
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1s. 

19 * 

20. 

21. 

22. 

23. 

24. 

25 

26. 

S e t  Tun.i_ng d i a l  t o  I-. 

Se t  1,oadin.g d i a l  t o  1. 

Set  Lj.ne Voltage t o  1. 

Turn o f f  P l a t e  Power. 
~ ~. 

Turn o f f  maln switch.  

Drain both tanks by opening the  manual dra in  valves .  When tanks 
a re  empty, c lose  the  drain valves .  

R e f i l l  t h e  tanks with the next  c l e w i n g  solution as i n s t r u c t e d  by 
supervis ion;  then repea t  Steps 8 through 24 f o r  Lhe nurber of cyc les  
spec i f  Ted. 

After items have been cleaned, remove them from the  u l t r a s o n i c  tank 
and handle as instruci;ed by supervis ion.  

Always r i n s e  u l t r a s o n i c  tanks once, then r e f i l l  w l t h  water before 
shu t t ing  down. 
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FISSION PRODUCTS DGVELOPMENT LABORATORY 

HIGH-LEVEL TRANSFERS 

NG'l'E: This procedure app l i e s  s p e c i f i c a l l y  t o  the  transfer of s o l i d  
product mater ia l s  t o  the  Source Development LaBoratory 
(Building 3029) .  
t o  be t ransfer red .  For o the r  high-level  trmsfers, spec ia l  
loading i n s t r u c t i o n s  w i L 1  be provided by supervis ion.  

Supervision w i l l  designate  t h e  mater ia l s  

A. Preliminary Checks 

1. Position t he  cans i n  the  appropriate  l oca t ion  as ins t ruc t ed .  

a. Is7Cs products w i l l  normally be i n  C e l l  14W. 

b. '*Sr products will normally be i n  C e l l  12.  

2. Check t h a t  t he  proper transfer conta iner  and handling too l s  
a r e  ava i l ab le  i n  the  c e l l  containing the  products.  

3. Check t h a t  t h e  t r a n s f e r  cask i s  c lean  and ready t o  be loaded. 

4. Check t h a t  any spec ia l  cask i n s e r t s  (baskets ,  c h i l l  blocks,  
e t c . )  a r e  ready for i n s e r t i o n  i n t o  C e l l 1 5 .  

B. Cel l  15 

1. 

2.  

3 .  

4. 

5. 

6. 

7. 

8.  

Wrap the  transfer cask i n  c lean  p l a s t i c .  
unwrapped so  t h a t  it ctm be removed. 
devices from the  cask plug. 

Remove the  C e l l  15 top  block. 

I n s e r t  t he  t r a n s f e r  cask i n t o  C e l l  15 and cen te r  it. 

I n s e r t  any s p e c i a l  cask i n s e r t s  o r  t o o l s  requi red  i n  C e l l  15, 

Replace the  Cel l  1-5 top  block. 

Eemove the  small cen te r  plug Prom the Cel l  15 top block and 
i n s e r t  t h e  through-block choker. 

Attach t h e  choker t o  the t r a n s f e r  cask plug and l i f t  t h e  plug 
about 3 f e e t .  

Pos i t i on  the  cask i n s e r t s ,  baskets ,  o r  o ther  special. handling 
devices as i n s t r u c t e d  by supervis ion.  

Leave t h e  cask plug 
Remove nuts and. locking 
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C. Loading Operation 
_____l__l_ 

1. Check wit'n supervison for s p e c i f i c  loading i n s t r u c t i o n s .  

2 .  Check 'that operat ions i n  C e l l  1.IcW are shut  down temporar i ly .  
(rn case t h e  material t o  be loaded i s  i n  any oth, or c e l l  than  
1l+W, check Lhat opera t ions  i n  t he  in te rvening  c e l l s  a r e  also 
shut, down ) 

3. Usling s tandard a i r l o c k  procedures, t r a n s f e r  t h e  shipping c a m  
t o  C e l l  1 5  and iaseri; them i n t o  the  transfer cask as i n s t m c -  
t e d  by supervis ion.  

4. Wnen a l l  cans have been loaded i n t o  the t r a n s f e r  cask,  lower 
-the plug onto the  cask. 

D. Removal _.. of Transfer  Cask 

1. Check t h a t  the Cell 14-15 al.rl.ocks a r e  c losed.  

2. Contact supervi-sion f o r  k s u a n c e  of  Radiat ion Work Permit. 

3. Under Radiatfon Work Permit condi t ions,  remove the  Cell. 1.5 
t op  block 

4. Raise the transfer cask  u n t i l  Liie t op  of t he  cask i s  even 
liemove the  p l a s t i c  wrapping and with the  top  of  C e l l  15.  

l e t  it drop back i n t o  Ce l l  15. 

5. Survey and smea.r t h e  cask. Perform prel iminary c leaning  of 
cask while it Is over Ce l l  15; then  s e t  t h e  cask on paper 
i.n the  crane bay. 

6 .  Attach nu t s  m d  locking devices t o  the  cask. 

7. &contaminate h e  cask t o  shipping to le rance .  Check with 
supervis ion f o r  wrapping i n s t r u c t i o n s  -- casks with high 
hea t  loads  cannot be wrapped i n  p l a s t i c .  

E. 'Transfer t o  F i s s ion  Froducts Encapsulation F a c i l i t y  _____.I_ 

1. Supervis ion wil.1- f i l l  ou t  t he  Radioactive Materials Transfer  
tag ;  Health Physi.cs w l l l .  perrorm the  reyui-red su-rveys. 

2. Supervis ion w i l l  contac t  the  Isotopes Divis ion Radiation Con- 
trol Off i ce r  f o r  approval t o  make t h e  t r a n s f e r  and a l s o  
contact  Source Develonment Laboratory t o  s c h ~ d i i l e  the t y a n p f e r .  

Casks t ha t  can be handled by the l a r g e  t ruck  w i l l  be placed 
on the  t ruck  and the  tie-down chains  secured. 

3. 



4. Two men, a d r i v e r  and an observer, will make t h e  transfer. 
The observer will carr,y a c u t i e  pie and both men will wear 
PRM'S. 

5. The t ruck  w i l l  be driven d i r e c t l y  t o  Building 3029 a t  a 
maximum speed of 15 mph.  

6. For casks too large f o r  the l a r g e  t ruck ,  supervision w i l l  
arrange for tx-ansfer by P8sE personnel.  
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FISSION PRODUCTS DEVELOPMENI' LA-BORATOKY 

MANIF'ULA'i'OR REMOVAL 

--.. A. Przpara t ion  

NOTE: Supervision w i l l  schedule shu-tdown of the c e l l  and determine 
when t h e  nixnipulator arm i s  t o  be pul led .  

1. Cover t h e  f l o o r  i n  f r o n t  of the c e l l  wiWi  b l o t t e r  paper. 

2. Cover ad jacent  panelboards, cab ine ts ,  and the c e l l  face  with 
brown wrapping paper. 

3 .  Fos i t ion  CfYM near  t h e  opera t ing  area. 

4. Es t ab l i sh  zone and. con t ro l  areas (see "Zoning Procedures").  

5. l -ov ide  t h e  fol lowing p r o t e c t i v e  c lo th ing  and equj-pmenk: 

a. P l a s t i c  s u i t s  (3) .  

b. Vests ( 3 ) .  

e .  A i r  l i n e s  (connected Lo air supply) .  

d. Eubber gloves.  

e .  Shoe covers.  

f .  Assault masks. 

g. Dosime-ters (zeroed) .  

h .  Cutie p i e  (1.0 r / h r )  , T,ongTom (20 r / h r )  , emergency c u t i e  p i e ,  
and GM survey meter. 

NOTE: Supervision b i l l  p lace "Entrance Requirement I' s igns  a t  a l l  
en t rances  t o  t h e  manipulator area and will. spec i fy  gas mask, 
"C" c lo th ing ,  and shoe covers.  

In  t h e  case of Cells 18 and 19, the 31 and 32 makeup areas 
w i l l  become the mask area and a l l  doors l ead ing  -to these 
areas  w i l l  be marked as above. 

6. Turn air  condi t ioner  off. 
a x e  l oca t ed  on t h e  southeas t  mezzanine. 

Coritrols f o r  t h e  manipulator a r ea  u n i t s  



B. Removal of Manipulator b m i  

Removal of t h e  manipulator a r m  w i l l  be done by members of P and E 
Division. 
A l l  personnel i n s i d e  t h e  roped-off a r ea  w i l l  be i n  p l a s t i c  s u i t s .  
Others i n  t h e  manipulator a r ea  w i l l  wear r e sp i r a to ry  pro tec t ion .  

The operat ion w i l l  have continuous Health Physics coverage. 

C .  Removal of  Aim from Manipillator Area 

If it i s  necessary f o r  t he  arm t o  be taken .to t h e  manipulator 
shop f o r  r e p a i r s ,  Health Phys%cs w i l l  determine r a d i a t i o n  and con- 
taminat ion l e v e l s .  
proceed a s  fol lows:  

Then t h e  operator  and I-' and E personnel will 

If t h e  mfl i s  c lean  enough t o  go t o  t h e  shop, t he  operator  
w i l l  rewrap t h e  s lave  end i n  p l a s t i c .  
w i l l  remove t h e  arm from the operat ing area t o  t h e  manip- 
u l a t o r  t ruck  (Health Physics t a g s  a r e  r equ i r ed ) .  

P and E personnel 

If the  arm i s  t o o  hot  t o  go t o  t h e  shop, t h e  operator  w i l l  
rewrap the  s lave  end :in p l a s t i c  and t h e  ami will be taken 
t o  C e l l  1-5 v i a  south a i r l o c k ,  White 0a.k Avenue, 3rd S t r e e t ,  
and west a i r l o c k .  A t  t h i s  po in t  t h e  opera tor  w i l l  proceed 
a s  

a .  

b. 

C .  

d .  

e. 

fol lows : 

Using t h e  crane,  Xft  t h e  nimipulator  from Lhe truck 
and secure it t o  the  manipulator rack .  

Book t h e  crane t o  t h e  manipulator rack,  l i f t  the  rack  
and manipulator,  and p lace  them i n  Ce l l  15. 

Disconnect from the  rack and rep lace  the Ce l l  1-5 block:;. 

Enter Cell 1 5  ( a j - r l i ne  s u i t )  and remove tlia P1astf.c 
from t he  SLAVE end of t h e  ma&ipulator.  
PLASTIC BAG FROM MASTER E;ND. 

DO NOT-IWIOTE 

Clean s lave  end t o  a low enough to le rance  t o  allow ami 
t o  be remov-ed from t h e  c e l l .  

D. Cleanup of Manipulator Arca 

1. After  imnipulator  niairitenance i s  completed, Health Physics 
checks a l l  personnel for contamination. 

2 .  Health Physics checks the  a r e a  0utsid.e the roped-off a r e a  
and then the  operator:;  clean i.t. 

3 .  Operators c a r e f u l l y  remove paper insi.de roped-off a r e a ;  atf.i;c_.r 
Health Physics checks t h e  area, the  opera tors  c lean  it. 

Nom: Supervision w i l l  see t h a t  "EntrEtnce Requ.irement" s igns  
are removed. 
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FISSION PRODUCTS DEXh'LOPMEMT LABORATORY 

MANIPULATOR CELL WIYsDOTd C U A N I N G  

A.  Safetv Reauirements 

3.. Area 33: Fenced o f f  and "NO Smoking" s igns  ;posted. Hi-Vols 
and f ans  turned on. Off-gas t o  makeup tanks  open. F i r e  ex- 
t i ngu i she r s  a v a i l a b l e .  

2 .  Manipulator AArea: Roped o f f  from Ce l l  27 t o  Cell. 14 and south 
a i r l o c k .  "NO Smoking" s igns  posted.  F i r e  ex t inguishers  ava i l -  
ab1.e . 

3. Transfers  of Toluene and Alcohol: W r i l l  be handled i n  a closed 
system vented to off-gas  OT c e l l  v e n t i l a t i o n .  

B. Chemical. Makeup 

1. Eunip carboy of a c e t i c  ac id  i n  a s t a i n l e s s  steel. t ank  which has 
been r in sed  with d i s t i l l e d  water and d r i e d .  

2 .  Rinse and dry a s t a i n l e s s  s t e e l  t ank .  Add 20 ga l lons  of i so -  
pl'opyl a lcohol  and 20 ga l lons  of "T" thiii(!er ( t o l u e n e ) .  
f i l t e r  s t i c k  io c lean  so lu t ion  going i n t o  tank .  

U s e  

3 .  Mrix thoroughly and leave a g i t a t o r  running. 

C . Operat ions  
___l_--_s_ 

1. F i l l  l i n e  from solvent  tank t o  c e l l  window. 

2 .  Disconnect N2 purge and t i e  i n  solveni; add i t ion  l i n e  t o  window 
long l e g .  Vent window to C e l l  15. 

3. F i l l  window wi th  solven-L. 

4. Disconnect solvent  add i t ion  and t i e  long l eg  t o  55-gallon sealed 
drua,  which i s  vented t o  Cell  15. 

5 .  Apply N2 pressure  (2 p s i )  t o  vent  s i d e  of window and empty sol- 
vent from wtrtdow . 

6 .  Repeat above s t eps  if  v is i ia l  inspec t ion  i n d i c a t e s  more cleaning 
i s  necessary.  

7.  Disconnect solvent  l i n e s  and t i e  i n  a c e t i c  l i n e  from ac id  tank .  

8. F i l l  window with a c e t i c  ac id .  
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9. D-iseornec-l; a c e t i c  a d d i t i m  l i n e  and t i e  d i p  leg t o  ridober- 
stoppered accbic  acid carboy. 

Apply N2 pressure ( 2  p s i )  t o  vent  side o f  window an? empty 
ace-Lic from window. 

Vent carboy to Cell- 1.5 e 

10.  

11. Repeat Steps 1 t h o u g h  6 three times. 

12 .  Flush window with new minera l  o i l .  

13. F i l l  window w i t h  mineral  o i l  and leave in overnight. Drain 
Lhe follow-ing morning. 

1 4 .  F i l l  window with new mineral  o i l  and hold ~mnder art N2 blanket. 
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FISSION PRODUCTS DEVELOPPIEXI' LABOMTORY 

SAMPLE TliANSFERS 

A .  Samlsline: from Cel l  18 and Cel l  19 

7.. When sampling i s  c a l l e d  f o r  i n  a procedure or i s  requested by 
supervis ion,  check t h e  sample code and l a b e l  a sample b o i t l e .  
I n s e r t  the sample b o t t l e  i n t o  t h e  c e l l  through t h e  sample b l i s t e r .  

2 .  I n s e r t  a b o t t l e  i n i o  the  sample j e t  s t a t i o n ,  t u r n  on t h e  sample 
j e t ,  and r e c i r c u l a t e  t he  sampler f o r  j minutes or as otherwjs:: 
i n s t r u c t e d .  

NOTE: See Seetioris F and G f o r  s p e c i a l  sampling procedures f o r  
v e s s e l s  Cl7, C27, C38, C48, P45, R111, and ~18. 

3. Four t h e  sample l a t o  t h e  labe led  sample b o t t l e ,  t i g h t e n  tiie cap 
on tiie b o t t l e ,  and r i n s e  Lhe b o t t l e  wi.th wa-tcr. 

a .  If an "A" ( superna te)  sample has been requested,  pour 1 0  
m i l l i l i t e r s  of so lu t ion  i n t o  a centri-fuge tube ,  cen t r i fuge ,  
and decant i n t o  t h e  samp1.e b o t t l e s .  

b .  If a "B" ( p r e c i p i t a t e )  sample has  been requested,  check with 
supervis ion for disso lv ing  instruct j .ons.  

e .  If s o l i d s  are noted i n  a sample, contac t  supervis ion.  Nor- 
mally,  no sample w i l l  be submitted t o  the  Analy t ica l  Labora- 
t o r y  i f  de t ec t ab le  s o l i d s  a r e  p re sen t .  

h .  Check tha.t t he  sample c a r r i e r  i s  c lean  and empty. 

5 .  Remove the base p l a t e  from t h e  sample c a r r i e r  by loosening t h e  
w-ing nuts ,  r o t a t i n g  t h e  c a r r i e r ,  and l i f t i n g  it out of t h e  base 
p l a t e .  

6.  Pos i t i on  t h e  c a r r i e r  on t h e  sample removal b l i s t e r .  

7. Release t h e  l a t c h  on t h e  c a r r i e r  cap and open t h e  cap t o  expose 
t h e  vacuum adapter .  

8. Connect t he  threaded vacu11.m l i n e  t o  the vacuum adapter  on the  
c a r r i e r .  

3. Raise t h e  l a t c h  on the  bottom drawer of the c a r r i e r  and withdraw 
t h e  drawer u n t i l  it s tops .  

10. Place the sample i n  the  conveyor cup and run it i n t o  the sample 
b l i s t e r  u n t i l  it s tops  under the  c a r r i e r .  



11. 

12. 

13. 

14 .  

15. 

16. 

1-7 * 

18. 

19 

20. 

21 * 

22. 

Close t h e  vent on t h e  vacuum l i n e  and t u r n  on the  vacuum. 

Release t h e  p i n  on the  vacuum adapter  and lower i t  u n t i l  t h e  
vacuum cup engages t h e  cap of t h e  sample b o t t l e .  

Pos i t i on  a c u t i e  p i e  survey meter on the  cupola i n  such a manner 
t h a t  it may be watched,and raise the  b o t t l e  i n t o  t h e  c a r r i e r  by 
r a i s i n g  t h e  vacuum adap te r .  Survey t h e  c a r r i e r  f o r  r a d i a t i o n .  
If c a r r i e r  reads  g r e a t e r  than 100 mr/hr, lower the  b o t t l e  i n t o  
t h e  cubic le  and r epea t  t h e  operat ion,  using t h e  uranium sample 
carrier. 

Close t h e  bottom drawer on the  c a r r i e r ;  check t h a t  l a t c h  i s  
s e e w e .  

Lower t h e  vacum adapter  u n t i l  t h e  b o t t l e  rests oi? t h e  bottom 
of  t he  c a r r i e r .  

Open t h e  vent  on t h e  vacuum l i n e  and tu rn  off t h e  vacuum. 

Raise the  vacuum adapter  t o  t h e  “up” p o s i t i o n  and engage the  p i n .  

Disconnect t h e  vacuum l i n e  from t h e  vacuum adap te r .  

Close and l a t c h  t h e  c a r r i e r  cap. 

L i f t  t h e  c a r r i e r  and set i t ;  on t h e  base p l a t e .  Rotate t h e  car -  
r i e r  t o  engage t h e  s l o t s  i n  t h e  base p l a t e  and t i g h t e n  t h e  wing 
nu t s .  Survey t h e  c a r r i e r .  

Cover t h e  c a r r i e r  with a p l a s t i c  bag. Check. with su-pervision 
f o r  t a g s  and sample shee t s .  

Transfer the sample t o  the  3019 Analy t ica l  L3b ( see  Sect ion E 
below). 

B. Sampling from Tank Farm (2323,  S223, o r  S324) 

1. 

2. 

3. 

4. 

5.  

6. 

I n s e r t  tbfc labe led  sample b o t t l e  i n t o  t h e  tank farm sampling 
cub ic l e .  

Secure t h e  s m p l e  b o t t l e  on t h e  sample s t a t i o n .  

Open t h e  block valve from t he  tank t o  be sampled. Check t h a t  
t h e  block valves  t o  the  otlier 1;wo t anks  a r e  c losed .  

Open t h e  manual stem valve t o  t h e  sampler. 

Turn on t h e  sampler stcam. 

kt the  sample p u l l  f o r  5 rriinu7,es; then t u r n  o f f  t he  sampler 
s t e a m  and c lose  t h e  manual steam va lve .  



7 .  Close Lhe block valve between t h e  sampler and t h e  tank .  

8. Reiiiove t h e  b o t t l e  from t h e  sampler and cap Yne b o t t l e .  

9 .  Set  a l ead  sample sh ie ld  i n t o  .tile b l i s t e r .  

1 0 .  Transfer  t he  sample b o t t l e  i n t o  t h e  shield. .  

11. Remove t h e  shielded sample from t h e  b l i s t e r .  Immediately check 
t h e  b l i s t e r  f o r  contamination and c lean  i f  necessary.  

12. Tape the sample sh i e ld  and t r a n s f e r  it i n t o  Cell  18 via  t h e  
C e l l  18 b l i s t e r .  

I C . Sampling from Manipulator Cells 

1. When a sample i s  t o  be taken from a manipulator c e l l ,  check t h e  
Operational Procedure Oi- contact  supei-vi s ion f o r  t h e  sample 
code and take  the sample as d i r e c t e d .  

2 .  Check that t h e  sample c a r r i e r  i s  c lean  and empty. Wrap c a r r i e r  
i n  p l a s t i c .  

3. NOTT:  Wkn t h e  uranium sample c a r r i e r  i s  used, i n s e r t  it i n t o  
Cel l  1-5 from t h e  t o p  and. set it on t h e  work t a b l e .  

4 .  Enter Cel l  15  under appropr ia te  Ce l l  Entry Procedure and set 
the  c a r r i e r  on i h e  Cell  15 t r a n s f e r  t r a y ,  or remove Ce l l  1-5 
t o p  block and pos i t i on  c a r r i e r  f o r  1oadingTcheck with super- 
v i s i o n ) .  

5 .  Close Cel l  15. 

6. Rinse the  sample b o t t l e  and t r a n s f e r  t h e  sample t o  C e l l  1.4. 

7 .  Raise t h e  c a r r i e r  cap and remove t h e  plug.  

8.  N0'12: Secure t h e  vacuum adapter  t o  t h e  plug b e f o E  r a i s i n g ,  
i n  order  t o  prevent it from dropping o u t .  U s e  t h e  rubber 
band. 

9. Raise the  C e l l  14 and C e l l  1-5 a i r l o c k  door and t ransfer  the sample 
t o  C e l l  1 5 .  Close the  a i r l o c k .  

10. Usj-ng t h e  C e l l  15 vacuum cup, t r a n s f e r  t he  sample t o  t h e  c a r r i e r .  

11. I n s e r t  t h e  c a r r i e r  plug and c lose  Lhe cap. 

12 .  Enter C e l l  15  under C e l l  Entry Procedure. Survey t h e  c a r r i e r  and 
smear f o r  contamination. Wrap t h e  c a r r i e r  i n  p l a s t i c  and a t t a c h  
t a g s .  Check with supervis ion f o r  t a g s  and reques t  shee t s .  
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113. Transfer  t h e  sample t o  t h e  3019 Analy t i ca l  lkb ( see  Section E 
below). 

D.  Sampling from O f f - G a s  Scrubbers 

The of f -gas  scrubbers are sampled only on reques t  by superv is ion .  

1. Open t h e  sample cub ic l e  door and survey t h e  opening f o r  r a d i a t i o n .  

2. Using l abora to ry  tongs,  i n s e r t  a sample b o t t l e  onto t h e  sample j e t  
s t a t i o n .  Close the door.  

j. Turn on t h e  a i r  supply t o  t h e  sampler j e t  and r e c i r c u l a t e  t h e  sam- 
p l e r  f o r  5 minutes .  

4. Turn o f f  t h e  a i r  and open the door: survey t h e  opening 

5. Remove t h e  sample b o t t l e  from t h e  sample j e t  s t a t i o n  with tongs.  
Pour t h e  conten ts  of t h e  sample b o t t l e  i n t o  t h e  composite b o t t l e .  
Discard t h e  sample b o t t l e  and c lose  the  door. 

6. When a composite sample i s  t o  be submitted, check with supervision 
f o r  t h e  sample code and prepare a sample b o t t l e .  

7 .  Using 3, bulb p i p e t t e ,  t r a n s f e r  10  m i l l i l i t e r s  of s o l u t i o n  from 
t h e  composite bott1.e t o  the sample b o t t l e .  

8. I n s e r t  t h e  b o t t l e  i n t o  the  sample c a r r i e r  and c l o s e  t h e  c a r r i e r .  
Wrap t h e  c a r r i e r  i n  p l a s t i c  and check with superv is ion  f o r  tags 
and reques t  s h e e t s .  

9. Transfer  t h e  sample t o  t h e  3019 Analy t i ca l  Lab (see Suction E 
below). 

E. Transfer of Sampks t o  Building 303.9 Analy t ica l  Laboratory 

1. Check that t h e  sample i s  i n  t h e  c a r r i e r ,  wrapped i n  p l a s t i c ,  and 
t h a t  t h e  r a d i a t i o n  t a g s  and t r a n s f e r  t a g s  are f i l l e d  out and 
a t t ached .  

2. Notify superv is ion  t h a t  the sample i s  ready t o  be t r a n s f e r r e d  
Supervis ion w i l l  inform t h e  Ana ly t i ca l  Laboratory. 

3 .  Set the sample c a r r i e r  i n  t h e  sample t r a n s f e r  box on Lhe l a r g e  
t r u c k .  Close t h e  l i d  and secure t h e  labches .  

4. Transfer t h e  c a r r i e r  by t r u c k  t o  t h e  Building 3019 loading dock 
(west end). Personnel a t  Building 3019 w i l l  r e ce ive  the c a r r i e r  
and remove the sample b o t t l e .  

5. When t h e  sample has been removed, check t h a t  t h e  c a r r i e r  i s  prop- 
e r l y  tagged and r e t u r n  it t o  FPDL. 
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F. Specia l  .__.- Sarnplking Procedure f o r  C r y s t a l l i z e r s  ( C e l l  18) 

NOY'E: ' ~ Y E  method f o r  wi-t;hdrawj.ng samples from t he  c r y s t a l l i z e r s  
(C1-7, C27, C38, C48, and P45) i s  d i f f e r e n t  from the  sampler method des- 
cr ibed  i n  Seekion A above. Samples may be withdrawn f o r  c r y s t a l l i z e r s  
eiLher f o r  de l ive ry  t o  Analy t ica l  or f o r  process  checks.  Yke followi-ng 
p o i n t s  apply t o  a l l  c r y s t a l l i z e r  sampling. 

1. Always double-check t h a t  t h e  a g i t a t o r  i n  the  v e s s e l  t o  be sampled 
is E. 

Never sample a c r y s t a l l i z e r  ( f o r  c r y s t a l  bed s i z e )  while it, i s  
cold i f  t h e  c r y s t a l  bed s i z e  as determined by temperature break 
i s  g r e a t e r  t'nail 19% of iiie so lu t ion  volume. 

2. 

3. Do not; l e t  t h e  c rys ta l . l i zer  sample f l a s k  r e c i r c u l a t e  unless  so 
in s t ruc t ed  by superv is ion .  

4 .  Do not t u r n  on steam t o  sampler j a c k e t s  unl-ess s o  i n s t ruc t ed  by 
supervis ion.  

5 .  Prepare f o r  c r y s t a l l i z e r  sampling as follows : 

a .  Check t h a t  'Ale sampler f l a s k  i s  i n  p l ace ,  t h a t  t he  sampler 
fl-ask off-gas  nipple  i s  connected t o  the  off-gas  (middle) 
I.ine of t h e  sample s t a t i o n ,  t h a t  the wa-ter add i t ion  ( e a s t )  
l i n e  i s  connected t o  t h e  sample %lask ,  and t h a t  both stop- 
cocks on t h e  f l a s k  are c losed .  

b. Close t h e  off-gas  (middle) l i n e  on t h e  spare sample s t a t i o n  
with a blank b a l l - j o i n t .  

e .  Cneck (;hat a blank male ball-join-i .  i s  ready f o r  c los ing  t h e  
sampler f l a s k  ven-t n ipp le .  

d. Connect the bottom i n k t  Of the  Sample f lask  to the sample 
n ipple  from t h e  v e s s e l  t o  be sampled. 

e .  Check t h a t  the manual valve from crystall.i .zer j acke t s  t o  
condensate d r a l n  (on e a s t  s ide  of C e l l  15) i s  closed,  and 
check t h a t  all process water and steam valves  t o  sampler 
j acke t s  are c losed .  

6. Sample c r y s t a l l i z e r s  while they a r e  cold ( f o r  c r y s t a l  bed s i z e  de- 
te rmina t ion)  as f o ~ o w s  : 

a .  Check t h a t  the  a g i t a t o r  t o  the  v e s s e l  t o  be sampled ris E. 

b.  Open the  process  w a t e r  t o  the  sampler jacke t  of t h e  ves se l  
Lo be sampled. 

NOTE: P'(l3 does not have a j a c k e t .  
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C .  

d .  

e .  

f. 

g .  

h .  

i .  

3 .  

k.  

1. 

m. 

n .  

0 .  

P *  

g *  

Open t h e  bottom stopcock t o  the  sampler f l a s k .  

Hold t h e  blank male b a l l - j o i n t  with t h e  manipulator so t h a t  
it can be i n s e r t e d  and removed from t h e  vent n ipple  e a s i l y .  

Turn on t h e  sampler j e t  and s e t  t h e  blank b a l l - j o i n t  on the  
vent n ipple  (do not  clamp). 

P u l l  +El mil l i l i t e rs  of slurry i n t o  t h e  sanpler  flask; then  
immediately t u r n  o f f  t h e  sampler j e t  and remove t h e  blank 
b a l l -  j o i n t  from t h e  vent - 
Let t h e  s l u r r y  flow back t o  t h e  v e s s e l .  Wait 30 seconds a f t e r  
t h e  f l a s k  i s  empty and then  r e p e a t  Steps d through Q twice.  

Turn on t h e  sampler j e t ,  c lose  t h e  vent and p u l l  -5Of7 m i l l i -  
l i t e r s  of slurry i n t o  t h e  f l a s k ,  and then immediately c lose  
t h e  bottom stopcock. 

Turn off t h e  sampler j e t  and vent t h e  f l a s k .  

Lct the c r y s t a l s  s e t t l e  for 5 minutes. 

Measure the  t o t a l  volume i n  t h e  f l a s k  and measure t h e  crystal 
volume i n  t h e  f l a s k .  C E k u l a t e  t h e  percent of c r y s t a l s .  

Turn on t h e  sampler j e t  and c lose  t h e  f l a s k  ven t .  

@en t h e  bottom stopcock. 

A s  soon a s  t h e  c r y s t a l s  a r e  thoroughly mixed, t u r n  o f f  t h e  
sampler j e t  and vent t h e  flask. 

Let. t h e  slurry f low back t o  t h e  v e s s e l .  Rinse t h e  f l a s k  immed- 
i a t e l y  wi th  -2 l i t e r s  of water.  
water i n l e t  l i n e  t o  t h e  flask while the bottom stopcock i s  still 
open. ) 

Close t h e  bottom sbopcock. 

Turn o f f  t h e  cool ing  water t o  t he  sampler j a c k e t .  

(Add t h e  water through the 

7. Sample c r y s t a l l i z e r s  hot (for gamma chamber checks) as follows: 

a .  Prepare a sample bottle % l i b r a t e d  a t  LO-mi l l i l i t e r  level 
(also a marked sample b o t t l e  for Analy t i ca l  if r e q u i r e d ) .  

Check that the a g i t a t o r  of t h e  v e s s e l  t o  be sampled i s  on. 
Open the  - hot  process water t o  t he  sampler. j a c k e t .  

'0. 

c .  



d .  Open the bottom stopcock t o  t h e  sampler f l a s k .  

e .  Hold t h e  blank male b a l l -  j o i n t  with t h e  mani-pulator so tha- t  
it can be i n s e r t e d  and removed from t h e  vent n ipple  e a s i l y .  

f .  Turn on the sampler j e t  aid set t h e  blank b a l l - j o i n t  on the  
vent  n ipple  (do not  clamp).  

g .  Pull 300 m i l l i l i t e r s  of so lu t ion  i n t o  the  sampler f l a s k ;  
then immediately turn off  t h e  sampler j e t  and remove t h e  
blank b a l l - j o i n t  from t h e  ven t .  

h .  Let t h e  so lu t ion  flow back t o  t h e  v e s s e l .  M3it 30 seconds 
a f t e r  t h e  f l a s k  i s  empty and then r epea t  Steps f through h 
twice .  

1. 'Turn on t h e  sampler j e t ,  c lo se  t h e  vent  and p u l l  -500 mil.1.i.- 
l i t e r s  of soluti.on i n t o  the  flask, and then  i-mnediate1.y c lose  
t h e  bottom stopcock. 

j . Turn off the sampler j e t  and vcn-t t h e  f l a s k .  

k .  Holding t h e  sample b o t t l e  under t h e  f l a s k  s ide  a r m ,  open the 
stopcock and c o l l e c t  1 0  m i l l i l i t e r s  of so lu t ion  and then  c lose  
t h e  stopcock. 

1. Open t h e  bottom stopcock of t h e  sample f l h s k  and al low t h e  
so lu t ion  to d r a i n  back t o  t h e  v e s s e l .  Rinse t h e  f l a s k  immed- 
i a t e l y  with -2 l i t e r s  of water (add t h e  TNiater through t h e  
water i n l e t  l i n e  while t h e  bottom stopcock i s  open).  

NOTE: If t h e r e  are sol-ids i n  the so lu t ion ,  t h e  sample f l a s k  
w i l l  be a g i t a t e d  as i n  Steps 6.1 through 6.n above be- 
f o r e  l e t t i n g  it, d r a i n  back t o  t h e  v e s s e l .  

m. Close t h e  bottom stopcock. 

n .  ' i k n  of f  t h e  ho t  process  water t o  t h e  samplor j a c k e t .  

~ G .  Sampling of Spec ia l  Vessels 

1. Vessels RJ.11 and 1318 are vacumfl tanks and t h e  sample i n l e t  and re- 
t u r n  lines t o  these  t anks  are valved.  Always check t h a t  the t ank  
i s  open t o  off-gas and t h a t  bo th  va lves  on t h e  sampler l i n e s  are 
open before  a t tempting t o  sample t h e s e  v e s s e l s .  

2 .  Tank E l 6  has a manual valve on t h e  sample in t ake .  T h i s  valve i s  
A l w a y s  open t h i s  valve before  operated from t h e  C e l l  18 window. 

attempti-ng t o  sample E l 6  and close it af te r  sampling i s  complete. 
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H. Gamma Chamber Measurements of 137Cs Samples 

1. Before making a gamma chamber measurement, check t h a t  t he  sample 
d o l l y  i s  i n  t h e  b l i s t e r  a t  t h e  f u l l - s t o p  pos i t i on .  Measure the  
background on t h e  gamma. chamber and note  if, f o r  u s e  a t  Step 5 
below. 

2. P u l l  t h e  sample d o l l y  handle slowly i n t o  Ce l l  18 until t h e  cup 
i s  exposed. 

Set t h e  sample b o t t l e  (be sure  t h a t  t h e  cap i s  secure)  i n t o  t h e  
cup. 

3 .  

NOTE: Sample volumes will b e  1 0  m i l l i l i t e r s  unless otherwise 
spec i f  Ted. 

4. Sl ide  t h e  d o l l y  slowly i n t o  the  gamma chamber. 

5 .  Read %he gamma chamber d i a l  and refer t o  t h e  c a l i b r a t i o n  cha r t  
t o  determine t h e  137Cs concent ra t ion  i n  t h e  sample. 

NOTES : 

a.  The gamma chamber i s  c a l i b r a t e d  for 1 0 - m i l l i l i t e r  samples of 
137Cs. 
m i l l i c u r i e s / m i l l i l i t e r  (mc/ rn l )  of 137C9. 
cha r t  you use corresponds t o  t h e  sca l e  s e t t i n g  on t h e  i n s t r u -  
ment. 

The c a l i b r a t i o n  c h a r t s  give t h e  d i a l  reading versus  
Be sure  t h a t  t h e  

b.  If t h e  sample volume measured i s  l e s s  than  1 0  m l ,  a co r rec t ion  
w i l l  have t o  be  made. The co r rec t ion  f a c t o r  i s  10  divided by 
t h e  a c t u a l  sample volume. For example, i f  a 5-ml sample shows 
2 rnc/ml, t he  a c t u a l  concentrat ion i s  

lo = 4 mc/ml. 2 x P  
c .  Always determine t h e  mc/ml f i rs t ;  then convert  t h e  background 

reading t o  mc/ml and sub t r ac t  it from t he  measured va lue .  

6. After  t h e  measurement has  been made, p u l l  t h e  sample do l ly  slowly 
i n t o  C e l l  18, remove t h e  sample from t h e  cup, and s l i d e  t h e  dolly 
back i n t o  t h e  b l i s t e r .  



FISSION PRODUCTS DEVELOPMENT LABORATORY 

SOLID WASTE DISPOSAL 

T. Nonradioactive Sol-id Waste 

A. Burnable Waste - Brown Dum~ster 

1. Put  nonradioactive Surnable waste (such as waste paper and boxes) 
i n  the brown Deinpster Dumpster loca ted  at t h e  northwest; corner out- 
s i d e  Building 3517. This Di.mpster i s  picked up and dumped rou t ine ly .  

2. 110 not put  nonburnable waste i n  t h e  brown Dumpster. See below f o r  
d i sposa l  of noii’ournables .) 

B. Nonburnable Was-te - Yellow Dum- 

1. Put s m a l l  items such as g l a s s  reagent b o t t l e s  (af ter  being r i n s e d )  
o r  small metal  p ieces  i n  t h e  yellow Dumpster. Larger volumes of  
nonbu.rnable waste are handled by s p e c i a l  pickups. 

C .  Waste Chemicals and Solvents 
__I___ - 

1. Do not p lace  chemicals or soJ.vents i n  t h e  Dumpsters, They w i l l  be 
handled by special pickup. 

Any waste material being removed from a contarnination zone i s  
assumed t o  be contaminated and i s  disposed of under t h e  radio-  
ac t ive  waste procedures below. 

-- 11. Low-Level Solid Waste (Yellow Dumpster) 

A. Definit i-on 

Low-level waste cons i s t s  of disposable  items with r a d i a t i o n  readings 
low enough t o  permit t h e i r  d i sposa l  i n  t h e  yellow Duxpster. 
include paper ,  p l a s t i c ,  wipes, e t c . ,  used i n  contamination ( C )  zone work, 
c lo th ing  too h ighly  contaminated t o  be sen t  t o  t h e  laundry,  t o o l s  t h a t  
cannot be r epa i r ed ,  and similar items. The upper l i m i t  f o r  an ind iv idua l  
i t e m  t o  be c lassed  2s low-level waste i s  200 m r / h r ;  t h e  upper l i m i t  for a 
container  of waste t o  be considcred as l o w  l e v e l  i s  6 mr/hr. 

These mater ia l s  

__I-.-- 

B. Procedure 

Place low-level. wastes i n  yellow hot  cans,  s p e c i a l l y  marked waste 
cans, 3r marked p l a s t i c  bags. These conta iners  are loca ted  at t h e  
zone p o r t a l s  of C zones and a t  o ther  s e l ec t ed  spots .  A t  t hese  
areas are a l s o  7.oeated conta iners  f o r  gloves, shoe covers,  and 
cove ra l l s .  



2, When a disposable  i t e m  i s  no longer  i n  use ,  survey it and p l ace  it 
i n  a waste conta iner  i f  i t s  m a x i m u m  r a d i a t i o n  reading i s  less  than 
200 mr/hr. If an i t e m  reads g r e a t e r  than  200 mr/hr, contact  super- 
v i s i o n  f o r  s p e c i a l  handl ing i n s t r u c t i o n s .  

3. Survey low-level waste conta iners  p e r i o d i c a l l y  during operat ions.  
If a conta iner  exceeds 6 mr/hr,  it w i l l  be t r a n s f e m e d  t o  t h e  
yellow Dumpster as i n  Step 4. 

4. When a conta iner  i s  t o  be t r a n s f e r r e d  t o  the  yellow Dumpster, t ape  
t h e  p l a s t i c  bag closed.  
t o  t h e  yellow Dumpster. 

Remove t h e  bag *om t h e  c a n  and transfer it 

5. If t h e  low-level waste i t e m  are bulky (such as b l o t t e r  paper from 

t h e  Dumpster. 
C zones) ,  r o l l  them, p lace  i n  p l a s t i c  bags,  sea l ,  and t r a n s f e r  t o  

6 ,  Always check with superv is ion  before  d ispos ing  o f  hardware such as 
t o o l s  and hoses.  

7. Do not leave  t h e  covers of t h e  yellow Dumpster open except when 
p u t t i n g  materials into it. 

8. When t h e  Dumpster i s  f u l l ,  t ape  t h e  l i p  with masking t a p e  and 
contact  Health Physics f o r  survey and tagging.  

C .  General Information 

1. Clothing (gloves,  c o v e r a l l s ,  shoe covers ,  p l a s t i c  s u i t s )  i s  con- 
s ide red  disposable  i f  it reads g r e a t e r  than  20 m r / h r .  If less than  
20 mr/hr, t h e s e  items are placed i n  s p e c i a l l r m a r k e d  conta iners  f o r  
t r a n s f e r  t o  t h e  laundry. 

2. A l l  low-level waste containex-s are emptied on a rou t ine  b a s i s  on 
t h e  4 t o  1 2  s h i f t .  

3. Supervis ion w i l l  contac t  t h e  b u r i a l  ground f o r  pickup. 

111. High-Level S o l i d  Waste 

A. Bottom-Loading Can Sh ie ld  

NOTE: This s h i e l d  i s  used t o  load  contaminated s o l i d  waste Prom Cells 
18 and 19. The sh ie lded  can w i l l  be removed t o  the b u r i a l  
ground by t h e  r i g g e r s .  

1. Packaging; 

a. Put a p l a s t i c  bag l i n e r  i n s i d e  a 1-gallon waste can. Tape t h e  
l i n e r  a t  s e v e r a l  po in t s  t o  prevent it from crumpling. 
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b. I n s e r t  t h e  can i n t o  t h e  c e l l  by opening t h e  sample b l i s t e r  and 
p lac ing  the  can on t h e  do l ly .  Monitor t h e  b l i s t e r  opening 
during t h e  opera t ion ;  wear gloves and assau1.t mask. 

c.  Closz the b l i s t e r  t op  and p u l l  t h e  can i n t o  t h e  c e l l .  

d. Clean waste t o  be discarded as we l l  as p o s s i b l e  i n s i d e  t h e  c e l l .  
Wash glassware thoroughly; d i s so lve  solids , p r e c i p i t a t e s  e t c .  , 
and send t o  chemical hot  waste if poss ib le ;  otherwise,  leach 
them as i n s t r u c t e d  by supervisi.on, Empty reagent  b o t t l e s  and 
r in se .  110 not add b o t t l e s  containing Liquids t o  t h e  waste can. 

e. Load. t he  waste ma te r i a l  i n t o  the  can, being c a r e f u l  not t o  
damage t h e  p l a s t i c  l i n e r ,  

NOTE: Mater ia l  should be compacted i n t o  t h e  smal.lest poss ib l e  
volume. 
cenkrifuge tubes ,  e t c . )  can be placed i n s i d e  beakers or other  
l a r g e r  ves se l s .  Paper and f ab r i c  can be fol.ded and pressed 
down e 

Small pieces  of ma te r i a l  (sample b o t t l e s  , caps,  

f .  When t h e  can i s  f u 7 . 1 ,  f o l d  t h e  p l a s t i c  over the material and 
set t h e  l i d  on t h e  can. Press  t h e  l i d  down f i rmly .  

g $  Se t  t h e  can on t h e  do l ly .  

2. Loading of Shie ld  

a. Check t h a t  'the shield.  i s  empty and read.y t o  be used. 

b. Xemove t h e  l a r g e  top  p lug  from the  s m p l e  b l i s t e r .  

c.  Using t h e  h o i s t  , set  the s h i e l d  mer t h e  b l i s t e r  opening. 
Release t h e  l a t c h  and pin.  
end of t h e  t rack .  

Withdrav t h e  bottom drawer t o  the 

d. Pull t h e  can from t h e  c e l l  i n t o  the  b l i s t e r  by means of  t h e  
do I l y  . 

e.  I n s e r t  t he  l i f t i n g  rod through t h e  t o p  of t h e  s h i e l d  and engage 
t h e  hook into t h e  ba3.e on t h e  cai?. 

f .  L i f t  the can i n t o  t h e  c a r r i e r ,  Survey t h e  sh i e ld .  If t h e  
reading i s  greater than  200 mr/hr,  lower t h e  can i n t o  t h e  
b l i s t e r  and n o t i f y  supervis ion.  

g. S l i d e  Lhe bottom drawer under t h e  can and secure t h e  l a t c h  and 
pin.  

h. Release the  hook from t h e  ce.n and remove t h e  l i f t i n g  rod. 
if necessazy. Survey t h e  lifting rod and decontmina te  
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i. Obtain Health P'nysics srrvey of shi.eld, Clean t o  <l-mr/hr 
snear l e v e l  a 

j. Cover t h e  s h i e l d  with pl .astic m d  a t t a c h  naterial t r a n s f e r  tag .  

3. Transfer  

Supervision w i l l  contact  t h o  ' b u r i d  ground and arrange for t h e  
t r a n s f e r .  Bur ia l  ground superv is ion  w i l l  handle t h e  t ransfer ,  di.mt$ng, 
and r e t u r n  of t h e  sh i e ld .  

B. One-Inch Lead-Lined Dempster Dumpster 

This c a r r i e r  i s  used t o  load  r e l ~ t i v e l y  low-level contzminated s o l i d  
waste f roa t h e  manipulator c e l l s .  
Dumpster i s  t o  be  used. 

Supervision ~ i j  11 determine when t h e  

1. Packaging 

a. Load w a s t e  t o  be  put  in t h e  Dumpster i n t o  cans as i n  Seet ion 
I1 .B. 2 above Place  bulk s o l i d s  (wipes ?I paper ,  nanipula tor  
boots ,  p l a s t i c )  i n  p l a s t i c  bags. The cans and bags w i l l  be 
accumulated i n  Cell 14 for loading i n t o  t h e  Dumpster. 

2. Loading of Dumpster 

a. Check t h a t  t h e  Dumpster i s  empty and ready to b e  used. 

b. Open C e l l  1 5  t o p  and Lower t h e  Dumpster i n t o  t h e  cell. 

NOTE: This Dumpster i s  z c lose  fit i n  Ce l l  15, and c a r e f u l  
opera t ion  i s  necessary while it i s  being i n s e r t e d ,  Thee 
Dumpster must be posi t ioned so t h a t  the t o p  will open 
toward t h e  west o r  nor th ,  

C. 

d. 

e .  

f. 

Attach chokers t o  the Dimpster lid through t he  cen te r  block and 
with t h e  crane ra ise  t h e  lid t o  provide opening f o r  loading. 
Leave the  l i d  suspended from the crane. P o s j t i o n  p l a s t i c  
s h i e l d s  over t he  Cell 1'5 t a p ,  Rope o f f  t h e  a r e a  around C e l l  1 5  
t o p  as a. r a d i a t i o n  zone. 

Mount a r a d i a t i o n  detec-5iorr. device behind the  DLimpster s o  t h a t  
it c a n  be. seen from Cell  15 vindow. 

Transfer  waste material from Cell. 14 t o  Ce l l  1-5, one i t e m  (bag 
o r  can) at a t i m e .  

Lower t h e  waste i n t o  the  111mps~ter, iasing t h e  manipulators;  do 
not  r e l e a s e  u n t i l  the  r : x E a t i o n  reading i s  taken. If" an item 
( c a n  o r  bag) causes t h e  r a d i a t i o n  reading t o  go above 200 m/hr 
through t h e  Dumpster, withdraw the material, r e t u r n  it; t o  Ce l l  
14, and contact  supervision. 
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g o  When a l l  wastie has been loaded i n t o  t h e  Dumpster, c lose  t h e  l i d .  

h.  Enter Cell  15 under Cell Entry r egu la t ions  and survey t h e  
Dimpster. If it i*esds g r e a t e r  than  200 a - /hr ,  corztact super- 
v i  s i on s D e  c on t amin a t  e t h e  Dumpster . 

i. Remove t h e  Dumpster from Cel l  15 and decon tmina te  t o  l e s s  than  
1-mr/hr siiiear l eve l .  Wrap t h e  Dumpster i n  p l a s t i c .  Attach 
material  t r a n s f e r  t a g .  

3. Transfer- 

Supervi.sj.on w i l l  contact  t h e  b u r i a l  ground and arrange foi- tho  
t r a n s f e r .  
and re-turn of t h e  Dumpster. 

Bur ia l  ground supervi.sion w i l l  handle t h e  trtzasf e r  , dumping, 

C.  Off-Gas FriI.ter - Shie ld  

See "Cell 20 (Hot Off-Gas) Operra.t,ion." 

D. Cell. Vent i la t ion  F i l - t e r  Shie ld  
s --- -..- 

See C e l l  Ven t i l a t ion  F i l t e r  Change Procedures. 

E. Three-Inch S t a i n l e s s  S t e e l  D u m a  .^.^.__I_ -. __ . . 

This c s n i e r  i s  used t o  remove moderate-level contaminated waste from 
t h e  manipulator c e l l s .  Supervision w i 1  l. determine when t h i s  Dumpster i s  t o  
be used and w i l l  a l s o  e s t a b l i s h  t h e  maximum permiss ib le  te rmina l  r a d i a t i o n  
reading through t h e  c a r r i e r  after i t  i s  loaded. 

1. Check t h a t  t h e  lieat s e a l e r  i s  i n  p lace  on t h e  e a s t  s i d e  o f  Ce l l  15. 
I n s e r t  a s u f f i c i e n t  number of p l a s t i c  bags (check w i t h  superv is ion)  
t o  complete t h e  loading,  These bags have t a b s  f o r  easy opening; 
leave  al-L bags i n  Cell 15 u n t i l  yeady t o  begin loading. 

2. Beforr p lac ing  t h e  Dumpster i n  Cell  1 5  prepare it as foll.ows: 

NOTE: The Dumpstcr i s  assumed to be empty, riot cleaned, wrapped i n  
c lean  p l a s t i c ,  and i n  the  c a r r i e r  rack a t  the f i r s t  l e v e l  w e s t  
of l31i1 l d ing  35 I 7. 

a ,  Obtain from FPUL supnrvision t h e  key f o r  unlocking bar across  
t h e  top  of  Dumpster. Then l i f t  t h e  Dumpster with t h e  s h o r t ,  
heavy, 3-hOOk (us ing  only two) choker and p lace  it on c lean  
paper i n  a roped-off a r e a  i n  the crane bay area near  Cell  15 .  

b. With a 3eali;h Physics r ep resen ta t ive  p re sen t ,  c a r e f u l l y  remove 
the  p l a s t i c  and dispose immediately. Xealth Physics w i l l  then 
determine t h e  level of contamination of t h e  Dumpster. If FPDT, 
supervis ion and t h e  Health Physics r ep resen ta t ive  decide t h a t  
t h e  contamination i s  t o o  high f o r  t h e  Dumpster t o  be cleaned i n  
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t h e  open crane bay area, place  it i n  C e l l  1 5  o r  Ce l l  1 (or 
suspend it j u s t  below t h e  t o p  of Cell 1 5  or Cell 1) and c lean  
t o  a l e v e l  of contamination which w i l l  permit f u r t h e r  c leaning 
i n  t h e  crane bay area. Then r e t u r n  t h e  Dumpster t o  t h e  paper I n  
t h e  roped-off area of  t h e  crane bay and f u r t h e r  c lean  t o  a smear 
to l e rance  of <1 n r l h r ,  

C. Using s p e c i a l  p l a s t i c  ba,gs (check with supe rv i s ion ) ,  wrap t h e  
Dumpster secure ly  so  t h a t  t h e  p l a s t i c  w i l l  hold f a s t  v h i l e  the  
l i d  i s  being r a i s e d  and t h e  Dumpster is being loaded. 
eyelets f o r  t h e  chokers or hooks. 

Tape the 

3. P lace  t h e  Dumpster i n  Cel l  1 5  as follows: 

a. Remove t h e  C e l l 1 5  l a r g e  block and se t  t h e  Dumpster on t h e  l a r g e  
d o l l y  t r a c k  i n  Cell l 5  so t h a t  t h e  l i d  raises away from t h e  
t r a n s f e r  t r a y .  Then rep lace  t h e  Ce l l  1 5  block and a t t a c h  a long  
choker t o  t h e  l i d  through t h e  hole  provided by removing t h e  
s m a l l  p lug in t h e  Cel l  1.5 block. 

NOTE: Do n& p lace  t h e  Dumpster i n  C e l l  15 u n t i l  a3_1material t o  be  
loaded has been prepzred f o r  loading and accumulated i n  Cell  
14.  

b. Mount a r a d i a t i o n  detect, ion device ( a  c u t i e  p i e  double-bagged i n  
p l a s t i c )  on t h e  s i d e  of t h e  c a r r i e r  t h a t  i s  v i s i b l e  from t h e  
Cell 15 window. 

NOTE: It may be des i r ed  t o  a t t a c h  t h i s  instrument p r i o r  t o  p lac ing  
t h e  Dumpster i n t o  t he  cell. 
t h e  c u t i c  p i e  i n  t h e  c e l l ,  and ob ta in  readings by holding 
t h e  c u t i e  p i e  wi th  t h e  manipulator hands. 

It i s  also poss ib l e  t o  i n s e r t  

c .  I n s e r t  i n t o  t h e  e e l 1  a p l a s t i c  l i n e r  f o r  t h e  R m p s t e r .  

4. Load the c a r r i e r  as follows: 

a. Raise t h e  l i d  of  t h e  Dumpster by use of  t h e  long choker and t h e  
20-ton crane;  leave t h e  Lid suspended by the  crane.  

NOTE: 'The l i d  may be secured by p u t t i n g  a 'oar through t h e  loop on 
t h e  choker if supervis ion so  d i r e c t s .  

b. I n s e r t  t he  p l a s t i c  l i n e r  i n t o  t h e  Dumpster and t a p e  it so  that; 
it w i l l  remain i n  p lace  while the Dumpster i s  being loaded but  
can be loosened and closed by use of  a drawstr ing when t h e  
loading i s  completed. 

C .  Check wi th  superv is ion  f o r  approval t o  begin loading. 

d. I n s t a l l  one p l a s t i c  bag i n  t h e  bag holder. Tlie jaws of t h e  
hea t  sealer should be open. 



e.  Transfer  one plast ic :  bag i n t o  C e l l  l h W .  

f .  I n s e r t  a w a s t e  can inLo the  p1astj.c bag i n  Cell  14t.r. 

g .  Transfer  t he  bagged waste can i n t o  Cel l  15. 

h. I n s e r t  t h e  bagged waste can  i n t o  t h e  p l a s t i c  bag Lhat i s  i n  t h e  
bag holder .  

i.. P u l l  the top of t h e  bag toge ther  and c l o s e  t h e  jaws of t h e  hea t  
s e a l e r  around it. 

j .  Turn on the power t o  t h e  heat  s ea l e r .  Power pack s e t t i n g s  a r e  
I__.__ and (check w i t h  superv is ion) .  

ke A f t e r  power i s  o f f ,  al low the  p l a s t i c  t o  cool  f o r  1 0  seconds 
before  opening t h s  jaws of t he  heat sealer. 

1. Using t h e  extended-reach manipulator,  open t h e  j a w s  o f  the  hea t  
s e a l e r  and remove t h e  bagged waste from t h e  bag holder .  

m. Transfer  t h e  bagged waste d i r e c t l y  i n t o  t h e  Dumpster. I f  t h e  
r a d i a t i o n  reading on t h e  Dumpster exceeds 500 mr/hr, contact  
supervi  s ion e 

n. Repeat Steps d through 111 f o r  each waste can u n t i l  t h e  Dumpster 
i s  ful l .  o r  all. cans have been loaded. 

0.  Close t h e  p l a s t i c  l i n e r  by pu l l ing  t h e  drawstr ing t i g h t  and 
knot t ing  i t  twice. 

p .  The Dumpster i s  now ready t o  be smeared. Make up 12  smears by 
t ap ing  b l o t t e r  paper on about one-half of a 16-inch wood spl. int .  
Punch a small ho le  i n  the uncovered end and t i e  a s t r i n g  through 
j.t. Smear as follows : 

(I) I n s e r t  a smear through t h e  small cen te r  p lug  of Cell  1 5  
top.  Lower t h e  smear i n t o  t h e  c e l l  by the  s t r i n g .  

(2) Using t h e  extended-reach manipid-ator , grasp t h e  smear by 
t h e  iincovered end. 

( 3 )  Smear t h e  f i r s t  area l i s t e d  below. P u l l  t h e  smear t o  t h e  
cel.1 Lop and read it with a survey meter. Discard t h e  
smear and repea t  t h e  operat ion f o r  t h e  o ther  a r e a s ,  i n  t h e  
order  l i s t e d .  



Area" - Smear Number 

1 
2 
3 
4 
5 
G 
7 

9 
10 
11 
12 

a 

Left  l i p  
Center l i p  
Right l i p  
Leo ;  i n s i d e  sur face  
Cen-her i n s i d e  su r face  
Right i n s i d e  sur face  
L e f t  i nne r  t o p  
Riglit i nne r  t o p  
L e f t  s i d e  of  p l a s t i c  bag 
Lefr, s i d e  of  p l a s t i c  bag c losu re  
Right s i d e  of p l a s t i c  bag c losu re  
Right s i d e  of p l a s t i c  bag 

*As t h e  area appears when Looking i n t o  t h e  f r o n t  of t h e  
Dumpster. 

(4) Using damp swabs, c l ean  areas 1-8 t o  Less than  1-r /hr  
smear l e v e l s .  

( 5 )  I f  an ind iv idua l  smear reads g r e a t e r  than  1 r / h r ,  s t o p  
t h e  smearing opera t ion  and contact  supervis ion.  

(6) Report f i n a l  smem r e s u l t s  t o  supervis ion.  

( 7 )  Lower t h e  Dumpster l i d .  

5. Prepare t h e  c a r r i e r  for t r a n s f e r  t o  t h e  b u r i a l  ground as fol lows:  

a. Remove choker from t h e  l i d ,  rep lace  plug i n  t h e  Cell 15 block,  
and remove t h e  l a r g e  C e l l 1 5  block.  

b. With FPDL superv is ion  and Health Physics r ep resen ta t ive  p re sen t ,  
raise t h e  c a r r i e r  t o  j u s t  below t h e  Cel l  15 t o p  and a s c e r t a i n  
whether the r a d i a t i o n  l e v e l  w i l l  permit t h e  c a r r i e r  t o  be re- 
moved f o r  t r a n s f e r .  

c. If t h e  r a d i a t i o n  l e v e l  i s  wi th in  to l e rance ,  remove t h e  p l a s t i c  
from t h e  Dumpster and c a r e f u l l y  bag t h e  contaminated p l a s t i c  o r  
drop it i n t o  C e l l  15. Remove t ape  *om t h e  Dumpster and c lean  
it while  it i s  over C e l l  15 ( i f  necessary)  u n t i l  Health Physics 
determines t h a t  t he  c a r r i e r  may be removed t o  an adjacent  
roped-off area for f u r t h e r  c leaning.  
be cleaned as quickly as poss ib l e  (due t o  r a d i a t i o n  through the 
Dumpster) t o  -I-mr/hr smear to l e rance .  

Then wrap t h e  Dumpster i n  clean p l a s t i c  and p lace  it i n  t h e  
c a r r i e r  rack  a t  t h e  f i r s t  level west. I n s e r t  t h e  locking bar  
and lock it. 

The Dumpster should then  

d. 



The Health Physics r ep resen ta t ive  wi.11 then survey t h e  c a r y i e r  , 
a t t a c h  t h e  ma te r i a l  t r a n s f e r  t a g ,  and complete h i s  po r t ion  o f  
t h e  Burial. Ground Transfer  Request. 
complete t h e  Bur ia l  Groiind Transfer  Request and a t t a c h  it t o  t h e  
outs ide  o f  t he  Wnpster .  

FPDL supervis ion w i l l  

FPDL supervis ion w i l l  contact  t h e  burtal. ground and arrange f o r  
the t r a n s f e r .  
t r a n s f e r ,  dumping, and r e t u r n  o f  t h e  c a r r i e r .  

Bur ia l  ground supervis ion w i l l  handle the  



FISSION PRODUCTS DEVELOPMENT LABORATORY 

CELL 20 (HOT OFF-GAS) OPERATION 

NOTE: The off-gas scrubbers ,  N120 and N220, w i l l  be operated continuously 
except when superv is ion  i n s t r u c t s  otherwise.  Scrubber so lu t ions  w i l l  be 
changed once per  day on t h e  8 t o  4 s h i f t .  

B120 and I3220 are p a r a l l e l  f i l t e r  banks i n  t h e  bui ld ing  off-gas header. 
Each bank conta ins  a Neva-clog ( s t a i n l e s s  s tee l )  roughing f i l t e r  and a 
CWS (paper )  absolu te  f i l t e r .  One bank of  f i l t e r s  mus t  be i n  opera t ion  a t  
aL1 times t o  maintain off-gas. 
f r l t e r s  changed as i n s t r u c t e d  by supervis ion.  

Neva-clog f i l t e r s  w i l l  be washed and CWS 

I. Changing Scrubber Solu t ions  

A. Changing N120 Scrubber Solu t ion  

1. 

2. 

3. 

I t .  

5. 

6. 

7 .  

8. 

9 .  

10. 

Determine t h a t  t h e  l i q u i d  l e v e l  of 145 i s  10% o r  g rea t e r .  
lo%, pump 60% HN03 t o  M5. 

If below 
Do not  exceed 80% l i q u i d  Level i n  M 5 .  

Turn off t h e  N120 r e c i r c u l a t i o n  pump. 
t o  t h e  pump open so  t h a t  t h e  hea t  exchanger u n i t  w i l l  d r a in .  

Leave t h e  panelboard valve 

Sample N120 i f  requested.  Code sc  120. 

Open t h e  block valve and t u r n  on the  j e t  from N120 t o  S324. While 
j e t t i n g ,  t u r n  on water  spray t o  N120. 
spray f o r  3 minutes;  then  t u r n  o f f  t h e  spray.  When N120 i s  empy,  
t u r n  oEf t h e  j e t  and c lose  t h e  b lock  valve.  

Se t  rotometer a t  50% and 

Close t h e  panelboard valve t o  t h e  r e c i r c u l a t i o n  pump. 
prime water valve and backwash t o  10% l i q u i d  l e v e l  i n  Nl20; then 
close t h e  prime water valve.  

Open the  

Open t h e  block va lve  and t u r n  on t h e  j e c  from N120 t o  S32b.  
N120 i s  empty, t u r n  off t h e  j e t  and c lose  t h e  block valve.  

When 

Turn on water spray t o  Nl20. 
20% l i q u i d  l e v e l  i n  N120; then  t u r n  o f f  t h e  spray.  

Se t  rotometer a t  50%. Add water t o  

Open t h e  va lves  from PI5 t o  N120 and add 7 ga l lons  of 60% HNO3. 
Close valves  from M5 t o  N120. 

Turn Q~I water spray t o  Nl20, se t  rotometer a t  50%. 
N120 u n t i l  t h e  liquid l e v e l  reaches 50%. 

Add water t o  
Turn o f f  t h e  water spray. 

Open t h e  panelboard va lve  t o  t h e  IT120 r e c i r c u l a t i o n  pump. 
t h e  Nl.20 r e c i r c u l a t i o n  p w p  and check flow ra te .  

Turn on 

NOTE: It may be necessary t o  prime t h e  pmp  by means of t h e  prime water 
l i n e  a t  t h e  Cell  20 nor th  w a l l .  Do not  run Chem Pumps without 
flow. - 
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il. After  t he  M120 l i q u i d  l e v e l  i s  s teady ,  t u r n  on water spray N1.20. 
Set  rotometer a t  50%. 
reaches 50%; then t u r n  off t h e  w a t e r  spray. 

Add water t o  N120 u n t i l  t h e  l i q u i d  I.evel 

B. Changing N220 Scrubber Solut ion 

1. Turn off t h e  N220 r e c i r c u l a t i o n  pump. Leave t h e  panelboard valve 
t o  t h e  pump open so t h a t  t h e  hea t  exchanger u n i t  w i l l  d r a in ,  

2. Sample N220 i f  requested.  Code sc 220. 

3.  Open t h e  block val-ve and t u r n  on t h e  j e t  from N220 t o  S324. While 
j e t t i n g ,  t u r n  on water spray t o  N220. 
spray f o r  3 minutes; then  t u r n  of f  t h e  spray. Vnen N220 i s  empty, 
t u r n  o f f  t h e  j e t  and c lose  t h e  block valve.  

Se t  rotometer a t  50% and 

4. Close t h e  panelboard valve t o  r e c i r c u l a t i o n  pump. 
water valve and backwash t o  io% l i q u i d  l e v e l  i n  N220; then cl.ose 
t h e  prime water valve.  

Open the  pr?.me 

5. Open the block valve and t u r n  on t h e  j e t  from N220 t o  S324. 
N220 i s  empty, t u r n  o f f  j e t  snd close block valve.  

When 

6. Turn on t he  water spray t o  N220. Set  rotometer a t  50%. Add water 
t o  N220 u n t i l  t h e  l i q u i d  l e v e l  reaches 50%. 
spray. 

Turn off t h e  water 

' 9 .  Open t h e  panelboard valve t o  t h e  N220 r e c i r c u l a t i o n  pimp. 
t he  N220 r e c i r c u l a t i n g  pump and check t h e  flow r a t e .  

T u r n  on 

NOTE: It may be necessary t o  prime t h e  pump by means of t h e  prime 
water l i n e  a t  t h e  Cell. 20 north w a l l ,  Do not run Chem Pimps 
without flow. 
-I- 

8. A f t e r  t h e  N220 l i q u i d  l e v e l  is s teady ,  t u r n  on water spray N220. 
Set  t h e  rotometer a t  50%. 
reaches 50%. Turn o f f  t h e  water spray. 

Add water t o  N220 u n t i l  l i q u i d  level. 

II. Washing of S t a b l e s s  S t e e l  F i l t e r s  (B120S o r  B220S) 

A. Water Wash 

NOTE: T h i s  procedure assumes t h a t  f i l t e r  bank B120 i s  on stream and B220 
i s  on standby. If B220 i s  on stream and t o  be washed, reverse  the  
f i l t e r  designat ions i n  t h e  procedure. 

1. When B120S i s  t o  be washed (superv is ion  w i l l  determine) ,  remove 
t h e  s m a l l  lead plugs a t  t he  top  of Ce l l  20 and operate  t h e  manual 
valves  as fol lows,  using t h e  specj-al  wrench: 

a. Open t h e  valve from t h e  scrubbers t o  3220. 

b. Open t h e  valve from B220 t o  t h e  s t ack .  



e .  Close t h e  valve from B120 t o  t h e  s tack .  

Cl. Close t h e  valve from t k e  scrubber t o  B120. 

2. A t  f i r s t  level  nor th ,  connect water Line by Chicago coupling t o  
l i n e  B120W. 
minutes. 

Open manual velves and allow water t o  run f o r  2 

3. Turn o f f  manual valves .  Di.sconnect Chicago coupling. 

14. Allow f i l t e r  t o  d r a i n  f o r  at l ea s t  15  minutes. 

5. A t  t h e  t o p  of C e l l  20, opera te  t h e  va lves  as fol lows:  

a. Open t h e  va lve  from t h e  scrubbers  t o  B120. 

b. Open the valve from B120 t o  t h e  s t ack .  

c.  Close t h e  valve from B220 t o  t h e  s tack .  

d. Close t h e  valve from t h e  scrubbers  t o  B220. 

e. I n s e r t  t h e  lead plugs .  

B. Chemical Wash 

1. Switch off-gas t o  B220 bank as descr ibed i n  Sec t ion  I I . A . 1  above. 

' 2.  Se t  up i n  Area 34 as follows: 

a. Close a11 valves i n  t h e  ac id  l i n e s .  

b. Set up a 55-gaLlon s-(;ainless steel .  drum. Place Tygon hose t o  
t h e  ac id  p u p  i n  t h e  dnm. 

d. Add 45 ga l lons  of  water t o  t h e  drum. 

e .  Pump 5 gal lons of 60% 'iINO3 i n t o  t h e  drum. Close valves .  

f .  Adjust valves t o  pump from t h e  drum t o  second leve l  e a s t .  

3. Se t  up at second level  east as follows: 

a. Connect, Chicago couvlinn on line from ac id  pump (Area 34) to 
second level  east with Chicago coupl ing on B120S chemical 
wash l i n e  by 'Tygon tubing.  

b. Close valve t o  M120 f i l l  l e g  and open valve t o  Chicago coupling 
on l i n e  from ac id  pump t o  second level  eas t .  

c. Open valva ta 131205 chemical wash line. 



4. Pivllp 25 gal lons of so lu t ion  from t h e  drurn i n  Area 34. 
Pump 

Turn o f f  

5. Close -ralve t o  Chicago coupling on l i n e  fsom ac id  pump t o  second 
l eve l  east and c lose  val7e t;o Bl20S chemical wash l i n e ,  

6. Water wash B12OS as descr ibed i n  Sect ion 1 I . A  above. 

7. Allow B120 bank t o  dry f o r  15 minutes; then  switch off-gas frolii 
B220 bank t o  3120 bank as described i n  Sect ion Ii.A.5. 

8. Switch Tygon from B120S chemical wash l t n e  t o  B220S chemical wash 
li.ne . 

9. Open valve t o  Chicago coupling on l i n e  Erom ac id  pmp t o  second 
l e v e l  e a s t  and open va lve  t o  B220S chemical wash l i n e .  

10. Pump remainder of so lu t ion  f r o m t h e  drum i n  A r e s  314. 
Pump 

Turn o f f  

11. Close valve 1x1 Chicago couplj.xig on l i n e  from ac id  pump t o  second 
l e v e l  east and c lose  valve t o  B220S chemical wash l i n e .  

12. Water wash B220S as descr ibed i n  Sect ion 1I.A. 

13. Open vabre t o  M120 f i l l  l eg .  

14. Set  valves i n  Area 34 t o  pump ac id  from M1234 t o  Areas 31-32. 
Rinse t h e  55-gallon drum and s t o r e  i.n t h e  solveizt s torage  shed. 

111. CWS - Fi.I.ter Change 

NOTE: This procedure assumes t h a t  t h e  CWS f i l t e r  i n  B120 bank i s  t o  be 
changed and t h a t  B220 bank wi1. l  be on-line during the f i l t e r  change. 
If B220P i s  t o  be  changed, reverse  t h e  f i l t e r  designat ions.  

A. P reoara t lon  

1. Set up second l e v e l  e a s t  as a Radiation/Contamination Zone. 
Cell. 20 (except B120 f i l t e r  s h i e l d ) ,  aisleway, r a i l s ,  and east s i d e  
of bay wall with paper. 

Cover 

2. Paper down outs ide  nor th  door t o  aisleway. Set  up s u p p l j  oI" 
s a f e t y  equipment and provide bags f o r  disposing of used s a f e t y  
equipment. 

3. Se t  up t h e  following equipment a t  Cell. 20: 

a. New CWS f i l t e r .  Check tha t  f i l t e r  has s t r a p  w i t h  rod nuts  
welded to it and t h a t  s t r a p  and nuts  a r e  properly at tached.  
Check tha t  t h e  gaske-t i s  f i rmly  cemented on t h e  s e a l i n g  f ace  
and t h a t  t h e r e  are no cracks i n  t h e  gasket.  The f i l t e r  e le -  
ment should be i n  pe r fec t  condi t ion.  



b. B120 f i l t e r  can with gasket  cemented firmly 50 base. 
t h a t  t h e r e  are no cracks i n  t h e  gasket.  

Check 

NOTE: B120 and B220 f i l t e r  cans are not interchangeable .  

c. F i l t e r  can cover with fou r  lock b o l t s .  

d. F i l t e r  s h i e l d  base.  

e. Tools :  8-inch crescent  wrench 1 spreader  hook 
10-inch p ipe  wrench 1 wrench f o r  f i l t e r  can 
hammer cover lock  b o l t s  
2-eye wrenches 
4 rod p ins  p l a s t i c  bags 

duct - s ea1 

f .  Auxil iary a m o r  p l a t e .  

g. Radiat ion de tec t ion  instruments.  

NOTES: Supervis ion w i l l  f i l l  out a Radiat ion Work Permit and 
arrange f o r  Health Physics coverage. 

Supervision w i l l  i s s u e  i n s t r u c t i o n s  f o r  t u rn ing  on c h i l l e d  
water 30 a l l  tanks conta in ing  r ad ioac t ive  so lu t ions  and 
s topping a l l  processing t h a t  involves  off-gas. 

4 . Switch t o  B22Q f i l t e r  bank and wash B120 Neva,-clogs. 

I3. 3emoval of Used CWS F i l t e r  

1, 

2. 

3. 

4. 

5. 

6. 

Loosen t h e  hold ing  clamps and removp t h e  e igh t  plugs i n  t h e  t o p  of 
t h e  f i l t e r  sh i e ld .  

Move t h e  lock  rod  on t h e  f i l t e r  shielc? t o  the "out" position. 

Attach eye wenches  t o  t h e  2 wedge rods (second pair of  rods from 
w e s t  s i d e  of c a r r i e r ) .  
(manually if poss ib l e ;  otherwise connect the  eye wrenches t o  t h e  
crane,  using spreader  hook t o  prevent bending t h e  rods ) .  I n s e r t  
p ins  i n  t h e  f i r s t  holes .  

P u l l  up t o  t h e  f i r s t  holes  i n  t h e  rods 

Attach t h e  2-eye wrenches t o  t h e  f i l t e r  p u l l  rods ( t h e  second p a i r  
of  rods from t h e  e a s t  s i d e  of t h e  f i l t e r  s h i e l d ) .  Connect t h e  eye 
wrenches t o  t h e  crane,  us ing  spreader  hook, and l i f t  t h e  f i l t e r  
u n t i l  it i s  f r ee  of t h e  wedge. Shake t h e  wedge i f  necessary t o  
free it from t h e  f i l t e r .  

I n s e r t  p ins  i n t o  t h e  second holes of the filter rods. 

Remove t h e  f i l t e r  can hold-down rods a t  t h e  corners  of the  f i l t e r  
s h i e l d  by tu rn ing  counterclDckwise. 
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7. 

8. 

9. 

10 .  

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Remove t h e  p ins  holding up t h e  wedge and lower t h e  wedge. 
t h e  rods. 
threads.  

Remove 
(Careful - Do not damage t h e  s t a i n l e s s  s t e e l  rod 

Raise t h e  f i l t e r  rods t o  t h e  Level of t h e  t h i r d  holes  i n  t h e  rods 
and p i n  i n  pos i t ion .  
spreader hook and crane.  ) 

(It w i l l  probably be necessary t o  use t h e  

Lock t h e  f i l t e r  can i n t o  pos i t i on  by pushing t h e  lock rod on t h e  
f i l t e r  s h i e l d  t o  t h e  full .  "in" pos i t ion .  

Disconnect t h e  crane from the f i l t e r  rods.  

Pos i t i on  t h e  f i l t e r  can cover on t h e  f i l t e r  s h i e l d  base t o  f i t  t h e  
bottom of t h e  f i l t e r  can. 
corner eyes. 

L i f t  t h e  f i l t e r  s h i e l d  from t h e  4 
(Use t h e  I C  shor t  chokers with shackles e ) 

Pos i t ion  t h e  f i l t e r  s h i e l d  over t h e  f i l t e r  s h i e l d  base.  Lower the  
sh ie ld  so  tha t  t h e  f i l t e r  can s e t s  i n  t h e  can cover. ( ' f ie edge of 
t h e  can w i l l  hang below t h e  edge of t he  f i l t e r  s h i e l d ,  thus  g iv ing  
enough space t o  lock t h e  cover t o  t h e  can.)  

Lock t h e  c o n r  onto t h e  f i l t e r  can, 

Se t  t h e  f i l t e r  s h i e l d  onto i t s  base and l o c k  it with t h e  4 lugs .  

Place the  a u x i l i a r y  armor p l a t e  i n  pos i t i on  on t h e  s i d e  of t h e  
f i l t e r  sh i e ld .  

Remove t h e  f i l t e r  rods.  
f i l t e r  s h i e l d  and t i g h t e n  t h e  holding cl.a-mps. 

Replace t h e  plugs i n  t h e  t o p  of t h e  

Decontaminate t h e  f i l t e r  s h i e l d  f o r  t r a n s f e r  t o  b u r i a l  ground. 
Wrap i n  p l a s t i c  and reques t  Health Physics survey. 
w i l l  f i l l  out appropriate  t r a n s f e r  papers.  

SiJpervision 

C. I n s t a l l a t i o n  OP New CTdS F i l t e r  

1. 

2. 

3.  

Remove a l l  loose debris from t h e  plenum. Transfer  t h e  contained 
debr i s  t o  t h e  yellow Dumpster. 
hosing down with water.  
f i l t e r .  

Heinspect t h e  new CWS f i l t e r .  
f i rmly cemented on t h e  sea l ing  f ace  and t h a t  t h e r e  are no cracks 
i n  t h e  gasket .  Check t h a t  the f i l t e r  element i s  i n  pe r fec t  con- 
di. t i on. 

Place t h e  CWS f i l t e r  i n  pos i t i on  by hand. 
gasket i s  properly f i t t e d  and unbroken. 

Decontaminate t h e  f i l t e r  plenum by 
Allow plenum t o  dry before i n s t a l l i n g  t h e  

Check t o  see t h a t  t h e  gasket i s  

Make c e r t a i n  t h a t  t h e  
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4. 

5 .  

6. 

7 .  

8. 

9.  

10. 

11. 

12. 

P lace  t h e  wedge i n  p o s i t i o n  by hand. See t h a t  it i s  pushed a l l  
t h e  way down and t h a t  it holds  t h e  f i l t e r  f i rmly i n  place.  

Align t h e  f i l t e r  can proper ly  on i t s  base gasket (use  t he  c rane ) .  

I n s t a l l  t h e  4 f i l t e r  cm hold down rods. 

I n s t a l l  t h e  2 f i l t e r  l i f t i n g  rods. I n s t a l l  t h e  2 wedge l i f t i n g  
rods ,  

Make t h e  4 holes  at t h e  t o p  of  t h e  f i l t e r  can l e a k t i g h t  by s e a l i n g  
around t h e  l i f t ,  rods wi th  Duct-Seal. 

Switch off-gas t o  the  B120 bank and check f o r  l eaks :  

Se t  t h e  f i l t e r  s h i e l d  over t h e  f i l t e r  can (use the  c rane) .  

Place t h e  plugs i n  t h e  t o p  of  t h e  f i l t e r  s h i e l d  and t i g h t e n  t h e  
hold ing  clamps i n  p o s i t i o n  over t h e  plugs.  

Decontaminate t h e  area.  Iicalth Physics w i l l  check personnel and 
c lear  t h e  Radi a t  ion/Cont aminat i on Zone. 

Tighten t h e  rods evenly. 

D.  Dioctylphosphate (DOP)  Test  of Ce l l  20 CWS F i l t e r s  

NOTE: DOP tes t s  are made by P&E personnel.  Chemical opera tor  support  
w i l l  be needed i n  hooking up t h e  smoke generator  a$ f i r s t  l e v e l  east 
and i n  decontamination. 

Supervision w i l l  make out a Radiat ion Work Permit f o r  opening t h e  
door t o  Cel l  20 scrubber room and arrange for Health Physics coverage 

1. Operator w i l l  se t  up a Contamination Zone at t h e  door t o  C e l l  20 
scrubber room. 

2. With Health Physics personnel p re sen t ,  opera tor  w i l l  c a r e f u l l y  
open t h e  door t o  Cel l  20 scrubber room. 

Operator w i l l  connect t h e  coupling f r o m t h e  smoke generator  t o  t h e  
i n l e t  l i n e ,  without en te r ing  t h e  c e l l .  

Af t e r  P&E personnel have taken t h e i r  readings ,  opera tor  w i l l .  d i s -  
connect t h e  smoke generator .  

3. 

4. 

NOTE: Health Physics will check personnel and c l e a r  t h e  zone. 
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FISSION PHODUCTS DEVELOPMENT LAIBORATORY 

CELL VmTIWTION CONTROL 

A.  C e l l  Vent i la t ion  Adjustment 

1. C e l l  Ven t i l a t ion  Fi.l.ter House: There are t h r e e  dampers on t h e  
main cel . l  v e n t i l a t i o n  house: one on the  east  bank, one on the  
cen te r  bank, and one on t h e  west bank. Two of t h e  t h r e e  banks 
w i l l .  he on stream at  any time (supervis ion w i l l  designate  which 
ones w i l l  be on stream). 
i i o l m ~ l  opera t ion  t o  maintain between 1 . 5  and 2 . 0  h c h e s  of nega- 
t i v e  pressure  i n  t h e  manipulator cell-s.  Manipulation of t hese  
dampers should be  done slowly and with only one of t h e  dampers 
a t  a time i n  order  t o  prevent pressure  changes i n  t h e  c e l l  vent i -  
l a t i o n  system. 

The dampers w i l l -  be adjus ted  during 

Tbe d,ampers i n  the  c e l l  v e n t i l a t i o n  house w i l l .  be  c losed during 
t h e  washing of t h e  c e l l  ventil-a-tj-on. f i l t e r  p i t  roughing f i l t e r s  
and during t h e  changeout of f i l t e r s  i n  e i t h e r  t h e  c e l l  ven t i l a -  
- t ion fi- l- ter house o r  p i t .  

2 .  Bypass F i l t e r  P i t :  ?'he damper on the  o u t l e t  from t h e  bypass f i l -  
t e r  i s  used t o  pi'ovride some c e l l  v e n t i l a t i o n  during washing o r  
filter yeplacement i n  ci:iher t'ne main f i l t e r  p2.t o r  house. 

3. C e l l  Veri-tilation F i l t e r  P i t :  There are no con t ro l  d-ampers i n  -the 
c e l l  v e n t i l a t i o n  f i l t e r  p i t .  'This f i l - te i -  system i s  used i n  
s e r i e s  .with t'ne CWS absolu te  F i l t e r  system i n  'ihe c e l l  ven t i l a -  
t i o n  house t o  provide a d d i t i o n a l  f i l t r a t i o n  of t h e  c e l l  vent i -  
l a t i o n  a i r  going t o  t h e  s tack .  

4. Manipulator Cel l  Ducts: There are no damper con t ro l s  i n  t he  out- 
l e t  duc ts  from t h e  manipulatoi- c e l l s .  These ducts  may from t i m e  
t o  time be pa r t i a l - ly  c losed by p lac ing  covers over t h e  in-cell.  
CWS f i l t e r  i n l e t s .  'l'his would he done onlg Lo con t ro l  an ind i -  
v idua l  c e l l  a i r  flow and press ine  a t  spec i f i ed  condi t ions .  

5 .  Process Cell  Ducts: T'he damper con t ro l s  on the  o u t l e t  duc t s  from 
Ce l l s  2 through 9 a r e  loca ted  i n  the main serv ice  tunne l .  The 
dampers can be used t o  make f inal .  adjustments on t h e  c e l l  vent i -  
l a t i o n  t o  t h e  process  c e l l s .  

6 .  Measurements: The c e l l  v e n t i l a t i o n  pressures  on t h e  manipulator 
c e l l s  ( C e l l s  10 thi-ough 15) a r e  h d i c a t e d  on the  c e l l  v e n t i l a t i o n  
pariel.board located i n  t h e  manipulator area. A Magnehelic gage i s  
loca ted  on t h e  e a s t  f ace  of C e l l  16 t o  measure the process c e l l  
ve i l t i l a t i on  pressure .  Cc l l  l pressure i s  measured on the  Cell I 
panelboard. The cell .  v e n t i l a t i o n  pressures  on Cells 16, l a 3  and 
19 are measured with gages on t h e  f ace  of each of t he  c e l l s .  



95 

Under normal opera t ing  condj-tions the c e l l  v e n t i l a t i o n  prc;, '$ s UTES 

on a l l  c e l l s  are kept a t  negati-ve pressures  of 1.5 to 2.0 inches 
of mter. The alarm po in t s  are set  a t  -0.5 inch.  The pressure  
drop across t h e  c e l l  v e n t i l a t i o n  p i t  and house CWS absoluic f i l -  
t e r s  and roughing Neva-clog f i l t e r s  i s  indica ted  by gages loca ted  
on the c e l l  v e n t i l a t i o n  house. The main c e l l  v e n t i l a t i o n  duct  
pressure  and t h e  pressure  between t h e  c e l l  v e n t i l a t i o n  house and 
duct are a l s o  measured with gages loca ted  on t h e  cell v e n t i l a t i o n  
house. 

B. Wdshing of 3Teva-Clog F i l t e r s  i n  t h e  Main F i l t e r  P i t  

Check with supervis ion before  washing. Supervision w i l l  schedule 
opera t ions  arid w i l l  determine which type of washing, water o r  chemical, 
w i l l  be done. If water washing i s  t o  be done, proceed as outlified. i n  
Steps 1 through 11 below. If chemical washing i s  t o  be done, proceed 
as ou t l ined  i n  Steps 12 through 29 below. 

1. Connect 8 water hose to t h e  hot  water o u t l e t  on t h e  east s ide  of 
t he  bu i ld ing  and t o  t h e  south spray connection a t  the  f i l t e r  p i t .  
Open both t h e  no r th  and south manual va lves .  

2. Open t h e  bypass c e l l  v e n t i l a t i o n  f i l t e r  damper . 
3. Close the o u t l e t  with dampers from t h e  main c e l l  v e n t i l a t i o n  

house. Check with supervis ion t o  determine what s t e p s  should be 
taken  t o  maintain a. m i n i m u m  of 0.25 inch  negat ive pressure  i n  t h e  
rnanipulator c e l l s .  

4. Turn on t h e  hot, water and spray t h e  south s i d e  of t h e  Neva-clog 
f i l t e r s  f o r  1 0  minutes.  

5. Turn off t h e  water and connect t h e  water hose t o  t h e  norLh s ide  
of t he  Nevs-clog f i l t e r s .  

6. T w n  on t'ne water and spray the no r th  side f o r  1 0  minutes.  

7 .  Disconnect t h e  hose, c lose  both  manual va lves  t o  the Neva-clog 
f i l t e r s ,  and a l low t h e  system to d r a i n  for 1 0  minutes.  

8. NOTE: Check t h a t  t h e  c e l l  v ' zn t i l a t ion  sump pump i s  opera t ing  dur- 
i ng  Steps 4 through 6 above. 

9. Open t h e  c e l l  v e n t i l a t i o n  hodse dampers ( superv is ion  w i l l  designaLe 
which two banks of f i l t e r s  are t o  be placed on streairi) slowly and 
a d j u s t  them s o  t h a t  t h e  pressure  i n  t h e  manipulator cells i c  a i  
Lcast a negat ive 2.0 inches  of wster . 

10.  Close t h e  bypass c e l l  v e n t i k t i o n  damper. 



11.. 

12. 

16. 

17. 

J.8. 

1.9 

20. 

21. 

22 .  

23 - 
24 . 

25 * 

26. 

Readjust t h e  f i l t e r  house dampers as necessary t o  ob ta in  a 
negat ive pressure  of between 1 . 5  and 2 .0  inches of water i n  
'iiie manipulator ce1.l.s. 

Se t  up a s t a i n l e s s  sLeel 55-gallon drum near  t h e  M-1131! HI03 
ac id  s torage  t ank .  

A d d  4.5 gal.lons of water -to t h e  drum. 

Pump 5 ga l lons  of 60s BNO, from M-1.3.34 t o  t h e  55-ga11on dmm. 

Connect a hose from t h e  pump discharge l i n e  t o  t h e  south s ide  
of t h e  c e l l  v e n t i l a t i o n  p i t  Neva-clog f i l t e r .  Open t h e  manual 
valve on t h e  south s i d e  spray system. 

Open t h e  bypass c e l l  v e n t i l a t i o n  f i l t e r  damper. 

Close t h e  o u t l e t  dampers from t h e  main c e l l  v e n t i l a t i o n  house. 
Check with supervis ion t o  determine what a c t i o n  should be 
taken t o  maintain a minimum negat ive pressure  of 0.25 inch of 
w a t e r  i n  t h e  manipulator cel-1. 

Close a l l  va lves  a t  t h e  pumping s t a t i o n  t h a t  go t o  t h e  bu i ld ing  
proper; open t h e  pump discharge va lve .  

Place a d i p s t i c k  i n  the 55-gallon d r u m  and connect it t o  -the 
pump suc t ion  l i n e .  

Pump approximately ?5 ga l lons  froin the s t a i n l e s s  s t e e l  cjrum 
through t h e  south s ide  spray system. T b n  of f  i he  pump. 

Carefu l ly ,  using chemical handling precaut ions,  disconnect t h e  
hose from t h e  south side of t h e  Neva-clog and connect i t  t o  
t h e  noyth s ide  of t he  Neva-clog f i l t e r  spray.  Close t h e  manual 
valve on t h e  south s ide  spray system. 

Open t h e  nor th  Side spray system manual va lve .  

Turn on t h e  purnp and pimp the  remaining so lu t ion  through t h e  
nort'n s ide  spray system. 

Careful ly  disconnect t he  hose from Lhe pump discharge and c lose  
t h e  iiianual valve on t h e  pump dTscharge l i n e  t h a t  goes t o  t h e  
c e l l  v e n t i l a t i o n  spray system. 

Give both s i d e s  of the Neva-dog f i l t e r  a water wash a s  descr ibed 
i n  Steps B.4 through 3.8 above. 

Open t h e  c e l l  v e n t i l a t i o n  house dampers ( superv is ion  w i l l  desig-  
na t e  which two banks of f i l t e r s  are t o  be placed on stream) 
slowly and a d j u s t  them so tha t  t h e r e  i s  a nega-Live pressure  j.n 
t h e  manipulator c e l l s  of  a t  leas - t  2.0 inches of w a t e r .  
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2'r. Close t h e  bypass cell v e n t i l a t i o n  damper. 

28. Readjust t h e  filter house dampers as necessary t o  ob ta in  a 
negat ive pressure  of between 1.5 and 2.0 inches of  water i n  
the manipulator c e l l s .  

29. Rinse out t h e  55-gallon s t a i n l e s s  steel drum and. the hose 
with water. Store these  i.tems. 



FISSION PRODUCTS IIEIIVELOPJ!JJBNT 1ABO;qATORY 

CELL VENTILA'2ION FI'LTEX CHANGE 

FiLTER HOUSE 

Tne replacemen-l; of t h e  CWS f i l t e r s  i n  t h e  main f i l t e r  house 
r equ i r e s  a coiiiplete shutdown of t h e  FPDL. Supervision w i l l  schedule 
the  changeout and i s s u e  s p e c i f i c  i n s t r u c t i o n s  f o r  t he  performance of 
t h e  s t eps  of the  fol lowing procedure.  A f i l t e r  changeout r equ i r e s  
fu l l - t ime  EYDL supervis ion.  

-I I. Preopera t iona l  Cmck 

FPDL personnel  wj-3.1 be respons ib le  f o r  t h e  following: 

1. Closing all. c e l l s  and sea l ing  with t a p e .  

2 .  Containing the master ends of a l l  t he  manipulators with 
p l a s t i c  bags.  

$ .  %urning of f  a l l  steEm headers .  

4. Turning off  a l l  i n - c e l l  l i g h t s .  

3 .  Pu t t ing  down paper and roping o f f  t h e  a r e a  d i r e c t l y  i n  
f r o n t  of t h e  f i l t e r  house doors. 

6. S e t t h g  up an e n t r y  and e x i t  p o r t a l .  

'I. Providri ng t h e  following p ro tec t ive  c lo th ing  and suppl ies  : 

Coveralls 
Gas masks 
Shoe covers 
Glove s 
Masking t ape  

B lo t t i ng  paper 
Rope 
Sleet p l a s t i c  
P l a s t i c  bags 
Contamination. cans 

8.  Having hot  t r u c k  ava i l ab le .  

9. Having Inspec t ion  Engineering personnel on standby t o  
DOP (di-octylphosphate)  t e s t  t h e  f i l t e r s  w h i l e  t'fley are 
being i n s t a l l e d .  

__-- B. Health P'nysics 

Health Physic s personnel will be respons ib le  for : 
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1. Checking the  CAM's i n  t he  bui ld ing .  

2. Supplying dosimeters and f i l m  r ings .  

3. Supplying surveying equipment. 

C. Supervision 

Supervision will arrange for f a b r i c a t i o n  o f  the following 
s p e c i a l  equipment before  t i m e  for t n e  f i l t e r  change: 

1. Specia l  wooden boxes f o r  holding the  f i l t e r s  as they 
a r e  being removed. 

2. Wooden shee ts  f o r  s e a l i n g  the  f i l t e r  fmm the  bypass 
c e l l  v e n t i l a t i o n  systen!. 

3. Wooden t a b l e  f o r  p lac ing  the  wooden box on during with- 
drawal of t he  f i l t e r s .  

4. P l a s t i c  bags f o r  t he  wooden boxes. 

11. Operation (FPDI, personnel)  

A. Bypass F i l t e r  S t a t i o n  

1. Open Yne c e l l  v e n t i l a t i o n  bypass f i l . ter  damper. 

2. Slowly cl.ose t h e  c e l l  v e n t i l a t i o n  house dampers. 

NOTE: Supervisor must d i r e c t  Llne necessary in-bui lding 
ac t ion ,  such its plac ing  p l a s t i c  over the  cell i n l e t  
f i l t e r s ,  bagging of the master ends of the  manipu- 
l a t x s ,  e t c . ,  t o  maintain a minimum negat ive pressure 
of 0.25 inch of w a t e r  i n  the  c e l l s  while the bui ld ing  
i s  on the  bypass system. 

ti. F i l t e r  Zemoval 

1. East  Bank CWS F i l t e r s  

a. Lay b l o t t e r  paper and p l a s t i c  i n  f r o n t  of the c e l l  
v e n t i l a t i o n  house doors f o r  a dist ,mce ol 10 to 12 
f e e t  south of the doors. 

b. Open the  e a s t  top  door. 

c. Open the  e a s t  bottom door. 

d. S l ide  the  wooden shee t  i n  the  opening through the  
bottom door. 
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e .  Place the  t a b l e  a.gai.nst t'ne south face  of the house 
d i r e c t l y  i n  fL-ont of t'ne e a s t  door. 

f .  Place the  p l a s t t c  bag on the  wooden box. 

g. Pos i t ion  the  wooden box on the  tab1.e d i r e c t l y  i n  
f r o n t  of  t he  e a s t  f i l t e r  door opening. 

h. Tape the  p l a s t i c  bag t o  t h e  c e l l  v e n t i l a t i o n  housing. 

j-. Open the screw-down r o d s  t h a t  axe loca ted  on top  of 
t he  f i l t e r  house with a mencrl. S t a r t  a t  t h e  south 
end of the  F i l t e r  and opeu t h i s  screw-dow rod one 
complete turn. Move clockwise around the  top  and 
open each rod one tu rn .  Continue t h i s  un'iil t he  
f i l t e r  hold-down frame c l e a r s  t h e  f i l t e r  frame. 

j. I n s e r t  t he  push rod i n t o  the  e a s t  bank push-rod 
opening I ~ c a t e d  on the  n o r t h  s ide  of the f i l t e r  
house. 

k. Slowly push the  rod i n t o  the  house; t h i s  pushes the  
f i l t e r  bank i n t o  the  f i l t e r  box. 

NOTE: Health Physics personnel will survey t h e  box f o r  
radiat j -on l e v e l s  during e jectj-on of t'ne f i l t e r  
into the box. 

1. Lower and l o c k  t h e  box IAd i n t o  place.  

In. Remove -the p l a s t i c  from the  house face.  'Tape the  
end of p l a s t i c .  

n. Transfer  the  wooden f i l t e r  s h i e l d  box t o  t h e  hot  
t ruck.  

NOTE: Supervision w i l l  prepare b u r i a l  ground t r a n s f e r  
papers and arrange f o r  t r a n s f e r  of  t he  wooden box 
t o  the b u r i a l  ground. Supervi-sion w i l l  inform 
tne buri-al  ground supervisor  to bury the  f i l t e r  
i_iime d i  a t  e 1 y . 

2. Center Bank CWS F i l t e r s  

a. Repeat Steps B.1.b through B.1.n above i f  t he  
center  bank of CWS f i l t e r s  i s  t o  be changed. 

3.  West Rank CWS F i l t e r s  

a. Iiepest Steps B.1.b through B.1.n a.bove i f  t he  west 
bank of  CWS f i l t e r s  i s  t o  be changed. 
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NOTE: On Steps B.l and B.2 above, substitute center 
and west, respectively, f o r  the word __. east. - 

C. Filter Replacement 

In the decontamination and clemup of the filter ways, 
supervision will personally inspect the filter ways and have 
them cleaned of debris, which will be accomplished by using 
wipes on long poles. FPDL operators will install the new 
filters to the satisfaction of the Inspection Engineer, who 
will DOP test the filters during the installation. 

A l l  banks of filters that have been changed out s2ioul.d be 
reinstalled before holddown rod adjustments are made. These 
adJustments should be m d e  while Lhe DOP test ie in progress. 

The operator will adjus-t cell ventilation as follows : 

1. Seal the cell ventilation housing doors with tape and 
slowly open the cell ventilation housing dampers (super- 
vision will. determine which two banks of' filters will be 
put on stream). 

NOTE: Supervision will direct what steps should be taken so 
that a negative pressure of 2.5 inches of water w i l l  
never be exceeded while the system is being placed on 
mainstream. 

2. Close the bypass filter cell ventilation damper. 

3. Readjust the filter house dampers as necessary to obtain 
a negative pressure in the manipulator cells of' between 
1.5 and 2.0 inches of water. 

4. Remove plastic from the ce l l s  and tape f rom tine doors 
and resume operation. 

D. Decontamination and Cleanu'rs 

FPDL operators w i l l :  

1. Remove all contaminated waste to the yellow Gumpster. 

2. Decontaminate and return all tools and equipment to 
their proper storage areas. 

3. Decontaminate the area as necessary and request Health 
Physics clearance of the contuminacion zone. 
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E'ISS mrt PRODUCTS DEVELOPMENT LABORATORY 

CELL VEM'TILATION FILTEH CSANGE 

FILTER PIT 

The replacement of the GWS f i l t e r s  i n  the  main f i l t e r  p i t  requi res  
a complete shutdown of the  FPDT,. Supervision w i l l  schedule the chaage- 
out  and i s sue  s p e c i f i c  i n s t r u c t i o n s  f o r  the performance of the  s t eps  of 
the  following procedure. A f i l t e r  replacement r equ i r e s  fu l l - t ime  super- 
v i s i o n  by both FPDT, an? P8GE supervisors .  

I. PreoDerational Check 

A. FPDL 

FPDL personnel w i l l  be responsible  f o r  the  following: 

1. Closing all c e l l s  and sea l ing  with tape .  

2. Containing the  master ends of all- the  manipulators w i t h  
p l a s t i c  bags 

3. Valving off a l l  steam headers.  

4. Turning off a l l  i n - c e l l  1-ights.  

5. Roping o f f  the  c e l l  v e n t i l a t i o n  p i t  a rea .  

6. S e t t i n g  up an e n t r y  and e x i t  p o r t a l .  

7. Providing Yhe following p ro tec t ive  c lo th ing  and suppl ies :  

Coveralls Masking tape  
Gas masks Blo t t ing  paper 
Shoe covers Rope 
P l a s t i c  s u i t s  P l a s t i c  bags 
Gloves Contamination cans 
Air l i n e  system 

8. Providing decontanii.nation supplries such as water hose, 
long tools with a t tached  scrub brushes, l i q u i d  soap, e t c .  

B. Health Physics 

Health PhysLcs personnel w i l l  be responsible  f o r :  

1. Checking CAM's i n  the  bui ld ing .  

2. Supplyj-ng dosimeters and f i l m  r ings  . 
3. Supplying surveying equipment. 
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c. Pm 

P&E personnel w i l l  be responsible  f o r  t h e  fol lowing:  

1. Crane a t  the  FPDL. 

2. Hot t r u c k  and lowboy & the  FPDL. 

3 .  Specia l  CWS s t e e l  f i l t e r  sh ie ld .  

4. Specia l  wooden boxes and s l i d e  drawers. 

5. Spec ia l  hooks, rods,  p l a s t i c  bags, rope, b o l t s ,  shackles  
and s t akes ,  3-foot 7/8-inch T socket  wrench, and long- 
handled tongs.  

TI. Operation (FPDL Personneq 

A. Bypass F i l t e r  S t a t i o n  

1. Open the c e l l  ventila4;ion bypass f i l t e r  damper. 

2. Slowly c lose  the  c e l l  v e n t i l a t i o n  house dampers. 

NOTE: Supcrviai  on must d i r e c t  t he  necessary in-bui ld ing  
ac t ion ,  such as p lac ing  p l a s t i c  over t he  c e l l  i n l e t  
f i l t e r s ,  bagging of manipulators,  e tc . ,  in order  t o  
maintain a minimum negat ive pressure of 0.25 inch OP 
water i n  the  c e l l s  while t he  bui ld ing  i s  on t h e  bypass 
system. 

R. F i l t e r  Removal 

1 .  E a s t  Rank CWS F i l t e r s  

a. Lay b l o t t e r  paper and p l a s t i c  on t op  of the f i l t e r  p i t  
<and. on tlne surrounding ground. 

b.  Remove the  l e a d  s h i e l d  from the  nor th  manhole cover. 

c .  Remove the  manhole cover and wrap it in p l a s t i c .  S e t  
cover to one s ide .  

d. Remove the block mer the east bank of CWS f i l t e r s ,  
s e t  on p l a s t i c  shee t ,  wrap, and s e a l  t he  p l a s t i c  with 
tape.  Put tne block t o  one s i d e .  

e. Release t h e  f i l t e r  locking cams wi th  the 3-foot 7/8- 
inch T socket wrench. 
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f .  Move the  s t e e l  f i l t e r  removal s h i e l d  ( t h i s  sh i e ld  
should have the  wooden box previously in se r t ed  i n t o  
the  s h i e l d )  i n t o  pos i t i on  over t he  east f i l t e r  opening. 

g. Connect the  long-handled. rods through the  top  of -the 
f i l t e r  sh i e ld  t o  f i l t e r .  

h.  Use t h e  crane and slowly p u l l  the  bank of f i l t e r s  i n t o  
the f i l t e r  sh i e ld .  

NOTE: & a l t h  Physics should monitor t h i s  operat ion c lose ly ,  

i. 

j .  

k. 

1. 

m . 
n. 

0 .  

P* 

noting the personnel exposure and t h e  r a d i a t i o n  l e v e l  
on the  siirface of the  sh i e ld .  

Lock the  f i l t e r  i n t o  the  sh i e ld  with the  s p e c i a l l y  pre- 
pared locking sys tern. 

Place the  wooden cover i n t o  the  bottom of Yne box. 

Release the  crane froin t h e  f i l t e r .  

Connect t he  crane t o  t h e  s t e e l  f i l t e r  sh i e ld .  

Move the f i l t e r  s h i e l d  over t o  the  a rea  where p l a s t i c  
shee t  has been prepared. 

Wrap s h i e l d  i.n the  p las t , i c ,  tape the  p l a s t i c ,  and move 
the  f i l t e r  s h i e l d  t o  t he  lowboy. 

Shackle the  sh i e ld  t o  .the lowboy. 

Prepare b u r i a l  ground t r a n s f e r  papers.  

2. F i l t e r  Disposal 

PM personnel w i l l  be responsible  for disposa l  of f i l t e r s  
as follows: 

a. Transfer  the s h i e l d  t o  the  b u r i a l  ground v i a  Gate 7. 

b .  Remove the  s h i e l d  from the lowboy a b  Lhe b u r i a l  ground 
and lower i n t o  the  t rench.  

e .  Release the  holding rods and remove the  s h i e l d  f rom 
Yne f i l t e r .  

d. Cover the  f i l t e r s  with f r e s h  e a r t h  a t  the  b u r i a l  ground. 

NOTE: The f i l t e r  s h i e l d  w i l l  be checked by Health Physics 
personnel a t  t he  b u r i a l  ground and flushed. with water 
i f  necessary. 

PSGE personnel w i l l  r e tucn  t'ne sh i e ld  t o  the  FPDT,. 



3.  West Bank CWS F i l t e r s  

NOTE: If r a d i a t i o n  i s  low over the  east; bank of f i l t e r s  and 
t he  r a d i a t i o n  level- a t  the  f i l t e r  s h i e l d  i s  less than 
2 r,/hr, t he  west bank of f i l t e r s  may be removed i n t o  
the  sane s h i e l d  conta in ing  t h e  e a s t  bank of f i l z e r s  
and be t r a n s f e r r e d  t o  t h e  b u r i a l  ground wi'c'n t h e  e a s t  
bank of f i l t e r s .  

a. Remove the  block over the  west bank of CWS f i l t e r s ,  
s e t  on p l a s t i c  shee t ,  wrap, and s e a l  t h e  p l a s t i c  wi%h 
tape.  S e t  t h e  block t o  one s i d e .  

b .  Repeat Steps R . 1 . a  through 33.l.p and Steps B.2.a 
through R.2.d. 

( 2 .  F i l t e r  P i t  Decontamination - 
Supervis ion w i l l  personal ly  in spec t  t h e  p i t  f o r  condi t ion  of 

t he  f i l t e r  framework, nor th  s i d e  Neva-clog spray  nozzles,  condi t ion 
of p a i n t ,  e t c .  Hc w i l l  d i r e c t  any necessary decontamination 
e f f o r t s  t o  be taken a t  t h i s  t i m e .  

D. F i l t e r  Replacement 

1. P&E: personnel will i n s t a l l  new f i l t e rs  t o  the  s a t i s f a c t i o n  
of t h e  Inspec t ion  Engineer as fol lows:  

a. The gasket  w i l l  be inspected from t i m e  t o  t i m e  t o  assure  
t h a t  i t  i s  i n t a c t  during i n s t a l l a t i o n  of the  f i l t e r  bmk. 

b.  The gaskets  w i l l  'be sea l ed  secure ly  aga ins t  t h e  f t l t e r  
frame . 

c .  The blocks,  maahole covers, and.manhole cover s h i e l d s  
w i l l  be replaced. 

d. The blocks w i l l  be sea l ed  with tar .  

2. FPDL opera tor  w i l l  a d j u s t  c e l l  v e n t i l a t i o n  as follows: 

a. Valve-in t h e  dampers slowly a t  the c e l l  v e n t i l a t i o n  
f i l t e r  house. 

NOTE: Supervision w i l l  des igna te  which two banks of f i l t e r s  
a r e  t o  be placed on stream. Supervision w i l l  a l s o  
d i r e c t  what s t e p s  should be taken so t h a t  a negat ive 
pressure  of 2.5 inches of w a t e r  will never he ex.ceeded 
while t h e  system i s  beinn Dlaced on m a i n  stream. 

b. Close the  bypass f i l t e r  c e l l  v e n t i l a t i o n  damper. 
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c .  Headjust the  f i l t e r  house damper as necessary t o  obta in  
a negat ive pressure  of between 1 . 5  and 2 " O  inches of 
water i n  the  manl.pulator c e l l s .  

d. Remove p l a s t i c  from the  c e l l s  and resume operat ion.  

3 .  FPDT, opera tor  w i l l  then: 

a. Remove a l l  contaminated waste t o  t he  yellow Dumpster. 

b. &contaminate and r e t u r n  a l l  t o o l s  and equipment t o  the  
proper s torage  a reas  ./ 

c .  Decontaminate the  a r e a  as necessary and request  Health 
Physics c learance of the cont ,minat ion zone. 



FISSION PRODUCTS DEVELOPMENT LElBORATORY 

C K I U D  WATER OPERATION 

The closed loop c h i l l e d  water system at  the  FPDL serves  ~ . J O  

funct ions:  
coolant  water and it provides a closed system t o  conta in  r a d i o a c t i v i t y  
i n  t h e  event of a l e a k  'between t h e  process so lu t ion  vesse l s  and the  
cooling system. 
water system i s  nea r ly  automatic. 
of t h i s  system, any t roub le  msi; be checked out immediately. 

It conserves process water by r e c i r c u l a t i n g  the  v e s s e l  

Under n o m 1  conditions t he  operat ion of t he  c h i l l e d  
However, because of t h e  importance 

A. Normal Operation 

Check t o  see t h a t :  

1. Makeup tank Ml334 i s  operat ing a t  a l i q u i d  l e v e l  of 80 t o  90%. 

2. Only pump U-'734B i s  operating. 

3 .  

4. 

The two c h i l l e r  u n i t s  a r e  valved i n  series. 

TJnit No. 2 o u t l e t  temperature is 40°C i: 5°C. 

5;. Demineralized w a t e r  valve t o  tank rVn334 i s  open. 

6. Holdup tank H209 volume i s  l e s s  than  70%. 

B. Operational Corrections 

1. If both pumps are running: 

2. If U-734A comes back on: 

a. Contact supervis ion arid begin checking f o r  flow r e s t r i c -  
t i o n s  or unusual ly  high demand on the  system. 

3 .  If l e v e l  i n  tank M1334 i s  l o w  o r  i f  the re  i s  an excessive 
makeup rate i n  Ml334: 

a. See i f  demineralized miter supply t o  PEL334 i s  open and 
cheek f o r  excess demaxd on demineralized water flow. 
If necessary,  valve- in  process w a t e r  makeup t o  MI334 
and contac t  s u p e r v i s i m .  

b. Check f o r  l o s s  of c h i l l e d  w a t e r :  
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(1) Ezuj.l.dup i.n HzO9 i nd ica t e s  t h a t  c h i l l e d  water i.s 
leak ing  through a s t e m  condensate valve.  Check 
a l l  ves se l s  t h a t  a r e  using c h i l l e d  water; check 
sol id-a  Lorage -wel.l. cooling system. Contact 
supervision. 

(2) Buildup i n  S523 ind ica t e s  l o s s  of  c h i l l e d  water t o  
a cell and a poss ib le  Leak i n  i n - c e l l  l i n e s .  Check 
cal.orimeter l i n e s  i n  Cel l  14 and check a l l  manipu- 
l a t o r  c e l l s .  Contact supervision. 

( 3 )  No buildup i n  e i t h e r  H2O9 o r  S52i3 i nd ica t e s  an 
ex te rna l  leak .  Contact supe rvi s 7. on. 

4. If l e v e l  i n  tank Ml334 i s  high: 

a. Check tha-t Lhe automatic makeup valve t o  Ml334 i s  
operat ing properly.  

b. Check f o r  possi_ble leakage i n  s team i n l e t  valve t o  
vesse ls  t h a t  a r e  us tng  chilled water. Contac5 
supervi  s i.on. 

5.  If l e v e l  i n  tank H2O9 (?((I$) i s  high: 

a. Turn on pump w d  puinp t o  20% l i q u i d  l e v e l ;  then tu rn  
of? pump. 

b. Check H209 1l.qui.d l e v e l  50 mlinutes after pumping. If 
it  has increased by as much as 5%, contact  supervisi-on. 

C. Alarm Action 

1. If "high-radiation-chilled-water " alarms : 

a .  immediately con-tact supervis ion and Healtl?. Physics t o  
check rad-iation a t  t h e  c h i l l e d  water unit. 

b. If rad ia t ion  i s  found, supervis ion w i l l  s tar t  an 
emergency shutdown of a11 operat ions and begin checking 
f o r  l oca t ion  of t he  source of  a c t i v i t y .  

c.  If the  r e c i r c u l a t i n g  water loop becomes contaminated, 
c lose  the  di-scharge valve from the  H203 pump t o  man- 
hole 209 i imedia te ly  and open the  valve from H2Og pump 
t o  Cel l  15.  

2. If "high-radiat ion condensate dra in"  alarms : 

a.  Contact supervis ion and Health pilysics. 



b. Turn of f  s t e m  t o  d l  process ves se l s .  

C. Attach “Do Not Operate’” warning on H2O9 pump cont ro l .  

d. Keep a check on H2O9 volume. 
70% before the  cause o:? the alarm has been determined: 

If volume bu i lds  up above 

(1) Close the discharge valve from H209 pump t o  manhole 
209. 

(2) Open the valve from S O 9  pump t o  C e l l  15 and pump 
~ 2 0 9 .  

e. Pull a sample of the so lu t ion  from H2O9 and monitor ( o r  
count) it for a c t i v i t y .  
supervis ion will. d i r e c t  a shutdown and start  checking f m  
t h e  source of a c t i v i t y .  

If th i s  so lu t ion  i s  contaminated, 
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E'f SSION PRODUCTS DEVELOPMEXW LABOFUITOIIY 

To Be Schediikd by Supervision 

NOTE: Supervision w i l l  check t h a t  a11 process  operat ions r equ i r ing  
dernineralized w a t e r  are t o  be suspended f o r  at ].east 16 hours .  

A .  Cation Tank 

Check t h e  ca t ion  tank  t o  see t h a t  it is f i l l e d  with water ( s i g h t  
g l a s s  N O .  I. Y I I L I ) .  ~f tlie .vaterr l e v e l  i s  low, f i l l  a s  fol lows:  

1. Close valve "v" ( i n l e t )  snd c lose  a l l  va lves  on t h e  pane l .  

2. Open valves  2 and 5 .  

3. Open valve "V" slowly and al low the  ca t ion  tank t o  f i l l  u n t i l  water 
comes out t h e  dra in  line. 

4. Close va lves  2 and $ .  

5. Open va lves  1 and 6 and r i n s e  f o r  15 minutes.  

6 .  Close va lves  1 and 6. 

B. Cation Ekd 

1. 13ackrmsh t h e  ca t ion  bed as fol lows:  

a. Open valve 2 .  

b. men va.l.vo 5 and a d j u s t  flow t o  between 3 and 4 gal lons/  
minute. 

e .  Backwash for 15 minutes.  

d. NOTE: During t h e  backwashing, f i n e s  w i l l  sometimes he  
washed o u t .  Observe t h e  d r a i n  water. i n  t h e  s i g h t  
g l a s s  and. if p a r t i c l e s  l a r g e r  than  pin-head s i z e  
a r e  being washed out ,  reduce t h e  water flow. 

e .  Close valves  2 and 5 .  

2 .  Regenerate the  ca t ion  bed a s  fol lows:  

a .  Open va lves  3 and 4 and a l l o w  I-'-[ inches of water t o  flow i n t o  
t h e  ac id  conta iner .  

b .  Close valves  3 and 4. 



C .  

d .  

e .  

f. 

g .  

Add 3.5 ga l lons  (2.5 inches)  of KNO, t o  t h e  tank (makeup: 
1 . 5  l i t e r s  of 70% HNO, d i lu t ed  t o  3 .r g a l l o n s ) .  

Open va lves  3 and 6.  

@en valve 4 slowly. 
at sampler "A" u n t i l  t h e  s p e c i f i c  g rav i ty  of %he so lu t ion  i s  
1.026; then maintain valve s e t t i n g s  u n t i l  acid t ank  i s  empty. 

When t h e  ac id  tank i s  empty, c lose  valve 4 .  

Allow t o  r i n s e  f o r  15  rr5nutes and then  c lose  valves  3 and 6. 

&gin  tak ing  hydrometer check s-mples 

C .  Anion Tank 

Check anion tank t o  see t h a t  it, i s  f i l l e d  with water ( s i g h t  glass 
No. 2 full). If the  m t e r  l e v e l  i s  low, f i l l  as follows: 

1. Open valve 7. 

2 .  Open valve 9 slowly and allow tank t o  f i l l  uint i l  water comes out 
of tank t o  d r a i n .  

3 .  Close valves  7 and 9.  

D. Anion Bed 

1. Backwash t h e  anion bed as fol lows:  

a .  *en valve 9. 

b .  @en valve 7 and ad jus t  t o  a flow of between 3 and 11. ga l lons/  
minute. 

e .  Backwash for 1 5  minutes.  

d .  NOTE: During t h e  backmsh,  f i n e s  w i l l  sometimes be washed 
ou t .  Observe the  d ra in  water i n  t h e  s igh t  glass and. i f '  
p a r t i c l e s  l a r g e r  than pin-head sTze are being washed 
out ,  reduce t h e  water flow. 

2. Regenerate t h e  an.ion bed as fol lows:  

a. Open valves  1 0  and 11 and add 10 inches of water to the causL2c 
t ank .  

b .  Close valve 10. 

c .  Add 10 pounds of NaOH t o  t h e  water i n  the  causkic  tank and mix 
thoroughly. 

d .  Open valve 12 .  
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e .  Open valve 1 0  again,  slowly. Begin tak ing  hydrometer check 
samples a t  sa.mpler I'C" unti.1 t h e  s p e c i f i c  gravii;y of t h e  solu- 
t i o n  i s  1.076; then  maintain valve s e t t i n g s  u n t i l  c a u s t i c  tank  
i s  empty. 

f .  When t h e  caus t i c  tank i s  empty, c lose  valve 10. 

g .  A l l o w  t h e  bed to r i n s e  for 1-5 minutes and then  c lose  va lves  
11 and 12. 

E .  Combined Service Rinse 

1. Check t h a t  va lves  "V" and 1 are open. 

2. Open valves  8 and 1 2  t o  a se rv ice  r i n s e  flow of between 7 and 8 
gallons/minute.  

3 .  Measure t h e  grains per  ga l lon  as follows: 

a. Turn switch t o  on. - 
b .  Measure the room temperaLwe wi th  a thermometer and s e t  t h e  

instrument temperature dial-  t o  t h a t  temperature.  

c .  Adjust t he  "g ra ins  pe r  gal.lon" d i a l  u n t i l  t he  e l e c t r i c  eye 
ind ica to r  i s  a uniform green co lo r .  

4. Al.low u n i t  t o  r i n s e  u n t i l  t he  "g ra ins  per  gallon" measurement i s  
below 10; then  rinse f o r  an  a d d i t i o n a l  hour .  

5 .  Cl-ose valve 12. 

6. Open valve 13 ( se rv i ce  out1.e-t) and. a d j u s t  f l o w  t o  between 7 and 8 
gallons/minute.  

7. Open valve 4- and run  1 0  gal.lons of water i n t o  t h e  ac id  tank; d i s -  
card t h i s  water t o  waste. 

8. Open valve 1 0  and run  1 0  ga l lons  of  water i n t o  t h e  c a u s t i c  tank; 
d i scard  t h i s  water t o  waste. 

9. Check the  "gra ins  per gallon" measurement every 2 hours u n t i l  two 
consecutive readings give the same measurement %?; then r epor t  t he  
f i n a l  measurement t o  supervison ( i f  above 10, t h e  u n i t  w i l l  need 
t o  be regenerated aga3.n). 
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FISSION PRODUCTS DEXELOPMENT LABORATORY 

A. Pro tec t ive  Equipment 

NOTE: All operat ing personnel w i l l  wear the  following p ro tec t ive  
equipment during chemicd  makeup : 

1. Face sh ie lds .  

2. Hubber gloves. 

3 .  Coveralls with s leeves fas tened  a t  t h e  wr i s t .  

4. Safe ty  shoes. 

5. Respirators  while handling dry chemicals. 

B. Operating Procedure 

1. Pre -makeup checks : 

a. 

b. 

C. 

d. 

e. 

f .  

Empty and f l u s h  makeup tank Ti th  water. 

Add requi red  quan t i ty  of water t o  t h e  tank and cool  t o  a 
temperature of 2OOC. 

Turn on cool ing water on the  tank c o i l s .  

Turn on mechanical a g i t a t o r  and see t h a t  it i s  glving the 
proper a g i t a t i o n  t o  the  so lu t ion .  

See i f  tank v e n t i l a t i o n  system i s  on and i f  the so l id s -  
add i t ion  l i d s  t o  all c the r  makeup tanks a r e  closed. Check 
f o r  a d e f i n i t e  a i r  sweep i n t o  the  makeup tank bei-ng used. 

Turn off  water add i t ion  valve t o  prevent overflowing while 
adding chemicals. 

2. Makeup: 

a. Add all dry  chemicals with a scoop o r  shovel and hold tank 
temperature below 50 O C .  

b. Add ac id  so lu t ions  very c a r e f u l l y  while holding tank t e m p -  
e r a t u r e  below 50°C. Acids may be added v i a  V a t o n  pump, 
stainless s t e e l  buckei;, o r  glass b o t t l e s .  



FISSION PRODUCTS DE:VET,OPMEJ!JT LABORATORY 

GENEiiAL DECONTAMINATION 

A. C e l l  E a n t  Decontamination 

1. 

2.  

3. 

4. 

5. 

6 .  

Secure all jet, switches going t o  ta.nks tha% conta in  r ad ioac t ive  
sol-ut ions.  If add-it ional safe-ty i s  requi red ,  reques t  I & C  personnel 
t o  disconnect t h e  a i r  t o  t h e  switch.  

Check with bu i ld ing  superv isor  on t h e  path of t h e  decontamination 
sol.:itions. Wri-be up procedure for movi.ng so lu t ion  from v e s s e l  t o  
ire s s e I D 

Add the followi.ng so lu t ions ,  i n  t h e  order  I - i s ted ,  t a  the  s t a r t i n g  
v e s s e l s ,  hea t  to 9O0C fo-r 15 minutes, cool., and j e t  t o  t h e  next 
t ank .  

a. 200 galloris w a t e r .  

b. 

e. 200 gal lons water.  

d. 

e.  200 ga l lons  water. 

f .  200 gal lons  0 .1  M sodiim versenate .  

g e  200 ga l lons  water ,  

h. 200 ga l lons  0.5 M NaOH - 0.01 M i(mN01,. 

i. 200 gallons water. 

j .  200 gall-ons 0.05 - N KNO3 plus  30 pounds ac id .  

k. 200 ga l lons  water. 

Add 200 gal lons  of  vatel- t o  each v e s s e l  and carefully heat  t o  100'C. 
Turn off condenser water and allow s t e m  t o  decontaminate off-gas 
system. Control off-gas t o  not less than  3 inches.  

Xemove c e l l  blocks and have Bed-th Physics cheek f o r  high-level  
r a d i a t i o n  poin ts .  Note these  lines o r  ves se l s  and repea t  chemical 
t reatment  through t h e s e  areas. 

Spray c e l l s  and equipment with Lhe following: 

200 ga l lons  4 N HNO3 acid.  - 

200 ga l lons  4 M NaOH.  - 

- - 
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b. 0 .1  M N a  versena-be. - 
C. Hot water.  

d. 1 M MaOH. 

e.  H o t  w a t e r .  

f. 1 & N HNO3. 

g. Hot water. 

Keep sprays a t  a d is ta i -ee  from centrifuge motors. 
a g i t a t o r s  o r  centrimges while spraying. 

7. Po -__ no t  omra&- 

i 
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FISSION PRODUCTS DEVELOPMENT LKBOMTORY 

ELUTION OF 1-37Cs FROM STT's 

NO'TE: This proced.ure a p p l i e s  t o  both  the  r egu la r  Model I1 STT and 
t h e  Model I11 "gun b a r r e l . "  
i n  t h e  procedure. 

Po in t s  a t  which the steps dif ' fer  are noted 

A.  Preoperati  ona l  C'ecks 

3.. Enter Cell 15 under c e l l  e n t r y  procedures and check t h a t  t h e  
fol lowing va lves  are closed:  

a .  Cell  15 t o  Wl9 and W20. 

b .  C e l l  1-5 t o  off-gas .  

c . Vacuum Lo STT. 

d.  R11 t o  Ce l l  1-5. 

e .  C e l l  15 t o  E l 6 ,  P4-5, and P12. 

2 ,  Cneck t h a t  a l l  va lves  on t h e  C e l l  1. panelboard a r e  c losed .  

j. Check with supervis ion f o r  approval t o  open C e l l  1N. 

4. Remove t h e  b locks  from C e l l  lN, e n t e r  C e l l  IN under c e l l  e n t r y  
p roceduxs ,  and check t h a t  t h e  fol lowing va lves  are closed:  

a .  C e l l  1 t o  off-gas .  

b .  HAPO t o  ~56-1. 

C .  wo -LO ~132-1. 

d .  Feed t o  HAZ'O. 

e .  Feed -to SW. 

f .  STT t o  ~56-1. 

5 .  G-pen the  C e l l  1N c e l l  v e n t i l a t i o n  damper. 

6.  Check t h e  Cell. 1N T.V. camera tilt, pan, and focus. 

7. Check t h a t  t h e  Snap'iite connectors and the l i n e s  on t h e  fol lowing 
are i n  good condi t ion  (Model-111 l i n e s  have W O  connectors) :  

a .  Feed t o  ST'T (for Model 111, feed t o  W O ) .  



12. STT t o  556-1 (for Model 111, W O  t o  J56-1). 

c .  

d. 

STT t o  of f -gas  ( f o r  Model 111, W O  t o  o f f -gas ) .  

S%r t e s t  l i n e  (not requi red  for Model. 111). 

e .  Liquid l e v e l  probes ( 2 ) .  

8. Set tine above connectors i n  t;he s torage  rack .  

9. Open t h e  following manual valves i n  C e l l  1 N :  

a .  

b .  

Feed t o  STY ( f o r  Model 111, feed  t o  H R P O )  . 
STT t o  J56-l ( f o r  Model 111, HAP0 t o  556-1). 

10. Evacuate Ce l l  l N  bu t  do not; r ep lace  b locks .  

11.. Check t h a t  t h e  following t anks  are c l ean  and empty (except f o r  

137~s  s o l u t i o n  from a previous e l u t i o n ) :  

a. Pl2, Hl.2, and Fl2. 

b .  KL9, W20, and S122. 

12 .  Check t h a t  t h e  fol lowing t o o l s  a r e  c lean  and i n  good r e p s i r :  

a. Snap t i t e  connector handl ing t o o l  (T-bar) ( I W O  T-bar f o r  
Model. 111). 

Spec ia l  t o o l  f o r  adju:,ting STT long l e g  (not  requi red  for 
Model 111). 

b. 

c .  Standard long tongs  ard hooks. 

d .  U-bar for remote opening of manual va lves .  

e .  Sniall. adapter  hooks f o r  gasket handling. 

f Long socket wrench for. cap removal.. 

e .  Specia l  t o o l s  f o r  Model I T 1  as follows: 

(1) Long Allen wrench (5/8 inch  hexagond)  f o r  process l i n e  
caps.  

(2) Impact wrench wi th  5/8-inch adaptel-. 
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( 3 )  L i f t  t o o l  f o r  caps.  

(4) Long Allen wrench (1/2 inch  hexagonal) f o r  HAT0 
connectors.  

( 5 )  I-fllPO connector handling t o o l .  

1.3. k k e  up 5 M TiH4N03 i n  Ml3l and M23l. For each 8 ga l lons  of 
5 M I!QN03-use 5 ga l lons  of TJH4N03 so lu t ion  from t h e  s torage  
t agk  ( o r  t r u c k )  and 3 ga l lons  of process  water .  

11.;. Check t h a t  an adequate supply of gaske ts  i s  a v a i l a b l e .  

- B. Cask Handling 

NOTE: When STT's are received. they- w i l l  be monitored by Health 
Pnysics and stored as d i r e c t e d  by F'PDL superv is ion .  Supervis ion w i l l  
d i r e c t  t h e  sequence of e l u t i o n s .  

1. Remove t h e  f i r e  sh i e ld  r e t a i n i n g  r i n g s  and b o l t s  froin t h e  STT 
and s t o r e  them as d i r e c t e d  by superv is ion .  

2. liemove t h e  sp ider  from the  STT; s t o r e  t h e  sp ider  and b o l t s  
with the  f i r e  sh i e ld  r i n g s .  Mark t h e  f i r e  sh i e ld  r i n g s  wi th  
the  STT nufiber f o r  storage. 

Remove t h e  n u t s  from t h e  cupola cover (use impact wrench) and 
s t o r e  them with t h e  o the r  items (Steps l and 2 ) .  

3 .  

1-1. Wrap the  STT i n  p l a s t i c  up to t h e  edge of t he  cupola. 

5 .  I n s e r t  t h e  SW' i n t o  Ce1.1. l N  and posit i-on it a s  i n s t r u c t e d  by 
supervis ion.  Remove cha ins  and lugs .  

6. Remove t h e  cupola cover f r o m  t'ne SYT, us ing  t h e  c rane .  
t he  cover out  of the c e l l ,  sixvey, wrap i n  p l a s t i c ,  and store. 

L i f t  

I. Enter C e l l  IN under c e l l  e n t r y  procedures and connect t h e  the r -  
m a l  l i q u i d  level probe. Remove t h e  cap from t h e  s h e l l  t e s t  
nozzle and connect the "S'l'l? p ressure  test" l i n e  t o  t h e  s h e l l  
t e s t  nozzle ( s h e l l  t es t  connections not  requi red  f o r  Model 111). 

8. Eva.c:uate C e l l  1N; i n s e r t  t h e  armor p l a t e  sh i e ld ,  t h e  p l a s t i c  
sh i e ld ,  and t h e  s a f e t y  r a i l i n g .  

NOTE: Tle area a t  t h e  t o p  of C e l l  1N w i l l  he  designated a Danger 
Zone and. t h e  fol lowing r e g u l a t i o n s  w i l l  apply: 

a .  Work permit requi red .  

b .  Coveral.ls, s a fe ty  shoes, gas mask. 



c .  Two dosimeters,  f i l m  badge, penc i l  meters .  

d .  

e .  Contamination zone r egu la t ions  w i l l  be appl ied .  

Por tab le  survey equipment ( c u t i e  p i e s  and GM mete r s ) .  

9. Set  up a contamination zone ad jacent  t o  the  work area f o r  s to r -  
age of t o o l s ;  pu t  b l o t t e r  paper down t o  rece ive  t o o l s .  
a supply of p l a s t i c  bags arid t ape  f o r  wrapping. 

Set up 

10. Move the  crane t o  t h e  e a s t  end of t h e  crane bay. 

11. 

12. MOTE: U s e  Sect ion C f o r  Model 11; use Sect ion D for Model 111. 

Check with supervis ion f o r  approval t o  begin t h e  cask corlnection. 

C .  Cask Connection f o r  Model I1 

ROTE: The 
t o o l s  w i l l  be i n s e r t d a n d  withdrawn through openings i n  t h e  p l a s t i c  s h i e l d .  
Once a. t o o l  has en tered  t h e  danger zone it w i l l  be kept i n  t h e  zone o r  
s tored  i n  the  designated contamination a r e a  u n t i l  c leared f o r  removal. 
Tools and equipment being removed from the  c e l l  w i l l  be monitored and 
handled according t o  standard procedures.  

Long t o o l s  w i l l  be used t o  do t h e  following opera t ions .  

1. 

2 .  

3 .  

4. 

5- 

6. 

7. 

8. 

I n s e r t  t h e  wrench and remove t h e  n u t s  from t h e  vent  l e g  cap. 

Remove t h e  cap from the  vent  l eg ;  l i f t  it out of the c e l l ,  survey, 
and wrap i n  p l a s t i c .  S tore  the  cap (with n u t s ) .  

Attach the  Snap t i t e  connector handling t o o l  t o  t h e  connector on 
t h e  "STT t o  off-gas"1ine.  
vent  nozzle and connect it by pu l l ing  back t h e  c o l l a r  (use a 
long hook i n  t h e  r i n g )  and r e l e a s i n g  the  c o l l a r  so  t h a t  t he  Snap- 
t i t e  engages the  n ipp le .  Test t h e  connection by p u l l i n g  straight 
up on t h e  t o o l .  When t h e  connection i s  firm, remove the  t o o l s  
from the  c e l l .  

Se t  t h e  Snap t i t e  connector on t h e  STT 

Close t h e  p l a s t i c  s h i e l d .  

On the  Ce l l  1 panelboard, open t h e  valve from t h e  STT t o  of f -gas .  
Read t h e  pressure  on PI-2019 i n  t he  c e l l  arid record it on the  
data shee t .  

Using the  U-bar, open t h e  manual valve on t h e  STT t o  t h e  of f -gas  
l i n e  and vent t h e  cask.  Leave both va lves  on t h e  off-gas  l i n e  
open while making t h e  r e s t  of t h e  connections.  

I n s e r t  t h e  wrench and remove t h e  nu t s  from the  cap on the f i l l  leg. 

Remove t h e  fiU l e g  cap from t h e  c e l l ;  survey, wrap i n  p l a s t i c ,  
and s t o r e  t h e  cap (with n u t s ) .  
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9. A-Ltach t h e  Snap t i t e  connector handling Loo1 t o  t h e  Snap t i t e  on 
t h e  "Feed t o  STT"line. 
connect it, and tes t  t h e  connection. Remove t h e  t o o l s .  

Set t h e  connector on the  fiU. leg nozzle, 

10. Remove t h e  n u t s  from the  cap on tine long l e g .  

ll. Remove t h e  1-ong-leg cap from t h e  c e l l ;  survey, w - 6 ~  i n  p l a s t i c ,  
and s t o r e  t h e  cap (with n u t s ) .  

12 .  Attach t h e  Snapt i te  connector handling t o o l  t o  the  Snap t i t e  on 
i h e  "STT t o  556-1" l i n e .  
nozzle, connect it, and t e s t  t h e  connection. Remove t h e  t o o l s .  

Set t h e  connector on the long-leg 

1.3. I n s e r t  t h e  s p e c i a l  long-lee; ad jus t ing  t o o l  and f i t  it t o  t h e  nut 
on the movable sec t ion  of t h e  long l e g .  Rotate  the movable sec- 
t i o n  of t h e  long l e g  45' clockwise, push i t  down f i rmly ,  and 
r o t a t e  it anot'ner 45' clockwise t o  lock t h e  long leg i n  p l ace .  
Remove t h e  t o o l .  

1.4. Relnove the armor p l a t e  shipld., p l a s t i c  sh i e ld ,  and s a f e t y  ra i l -  
ing  from Cel l  1 N  and i n s e r t  t h e  shi.eldirrg blocks.  Seal t h e  t o p  
blocks with t a p e .  

15. Adjust t h e  Cel l  l N  c e l l  v e n t i l a t i o n  t o  -1.5 inches  of water.  

1.6. Check with supervision for cleanup i n s t r u c t i o n s  f o r  t h e  work area. 

17. C'eck with supervision f o r  approval t o  begin e l u t i o n .  

D. Cask Connection f o r  Model I11 

NOTE: The following opera t ions  w i l l  be done remotely with long t o o l s .  
The to0l.s w i l l  be i n s e r t e d  and withdrawn through openings i n  t h e  plastLc 
s h i e l d .  Once a t o o l  has en tered  t h e  danger zone it w i l l  be kept i n  t h e  
zone o r  s tored  i n  the  designated contamination area u n t i l  c leared  for ye- 
moval. Tools and equipment being removed from t h e  c e l l  w i l l  be monitored 
and handled according t o  standard procedure. 

1. Remove t h e  cap from t h e  vent nozzle by t h e  following procedure: 

NOTE: Check with supervision foy des igna t ion  of t h e  nozzle.  

a .  Remove the  b o l t s  from t h e  ou te r  cap. 

b .  Connect t h e  l i f t i n g  t o o l  t o  t h e  outer  cap, r o t a t e  t h e  cap, 
and l i f t  it from t h e  c e l l .  

e .  Survey t h e  b o l t s  and cap and wrap rin p l a s t i c .  

d .  Remove the gasket,  using the  long t o o l s .  
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2 .  

3 .  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Attach t h e  T-bar handl ing tool t o  t h e  connector on t h e  "KAYO t o  
off-gas" l i n e .  Set t h e  Snap t i t e  connector on t h e  vent nozzle 
and connect it by p u l l i n g  back on t h e  c o l l a r  (use a long hook i n  
t h e  r i n g )  and r e l e a s i n g  t h e  collar so t h a t  t h e  Snap t i t e  engages 
t h e  n ipp le .  U s e  t h e  t o o l  t o  push t h e  c o l l a r  down t o  locked posi-  
t i o n .  Test t h e  connection by p u l l i n g  up on the  T-bar. When t h e  
connection i s  firm, remove t h e  t o o l s  from t h e  c e l l .  

Open t'ne cask vent va lve  wi th  t h e  U-bar. Do not torque open. 

Open t h e  valve (on t h e  panelboard) on t h e  vent l i n e  and record 
t h e  pressure  on STT Data Sheet.  

Open t h e  manual va lve  on t h e  Ce l l  1 off -gas  l i n e  and vent t h e  
cask.  Leave t h e  cask under of f -gas  while making the o the r  
connections.  

Remove t h e  caps from t h e  f i l l  l e g  and long-leg process  nozzles 
by t h e  following procedure: 

NOTE: Check wi th  superv is ion  f o r  des igna t ion  of t h e  nozzles.  

a .  Remove t h e  b o l t s  from t h e  ou te r  cap. 

b .  Connect t h e  l i f t i n g  t o o l  t o  t h e  ou te r  cap, r o t a t e  t h e  cap, 
end l i f t  it ou t  of t h e  c e l l .  

c .  Survey t h e  b o l t s  and cap and map them i n  p l a s t i c .  

d .  Remove t h e  gasket,  using long tongs .  

Remove t h e  blank HAP0 conneetor from t h e  f i l l - l e g  process  nozzle 
as fo l lows:  

a .  Loosen t h e  connector, using t h e  Allen wrench. 

b .  Attach t h e  connector t o o l  t o  t h e  conneetor and l i f t  it out 
of  t h e  c e l l .  Survey t h e  connector and wrap i n  p l a s t i c .  

e .  Remove t h e  gasket with tongs .  

d .  Put a new gasket on t h e  nozz le .  

Attach t h e  handl ing t o o l  t o  t h e  HA90 connecbor on t h e  l i n e  Tram 
Rl.1.  

Set  t h e  connector (RL1 Line) on t h e  f i l l - l e g  nozz le .  
Allen wrench and t i g h t e n  t h e  HAIJO connector. Remove t h e  handling 
t o o l .  

I n s e r t  t h e  

Remove t h e  blank HAP0 connector from t h e  long-leg process nozzle 
as fo l lows:  
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a .  Loosen t h e  connector, using t h e  Allen wrench. 

11.1 

12. 

16. 

1 ' 7 .  

18. 

19 

20. 

b .  Attach t h e  l i f t i n g  t o o l  t o  tlie connector and l i f t  it out, of 
t h e  ce1.3.. Survey t h e  cap and m a p  i n  p l a s t i c .  

e .  Remove t h e  gasket  w i t h  tongs .  

8.. Put a new gasket  on the  nozzle .  

Attach t h e  handlFng t o o l  t o  t h e  HAP0 connec-tor on t h e  l i n e  t o  
556-1. 

Se t  t h e  connector (J56-l  l i n e )  on t h e  1-ong-leg nozzle .  
t h e  Allen wrench and t i g h t e n  t h e  HRPO connector.  &.move i'i?e 
haadl ing tool. 

i n s e r t  

Close a l l  openings i n  t h e  p l a s t i c  sh i e ld .  I s o l a t e  t h e  work a r e a  
over C e l l  1N. No en t ry  wiJ.3. be allowed while t h e  connection tes t  
i s  being made. 

C%eck t h a t  a l l  valves  on the Cell 1 panelboard are c losed .  

A t  iiie panelboard : 

a .  Open off-gas  t o  t h e  cask. 

b .  Open t h e  valve from t h e  S56-1 l i ne  t o  
superv is ion) .  

only (check with 

e .  Open valve from cask t o  ~56-1. 

d .  Turn on water t o  D51. 

Turn on t h e  j e t  and observe t h e  cask probe l i g h t s .  

Operate t h e  j e t  u n t i l  a red probe l i g h t  i s  obtained.  Close t h e  
valve from Lhe c a s k  t o  ~ 5 6 - 1 ,  Shut o f f  J56-1. Close t h e  valve 
from 556-1 t o  

Open tlie valve from t h e  funnel  t o  t h e  cask on t h e  panelboard.  
Add water t o  the cask a t  the rate of' 2 gal lonslminute  u n t i l  a 
steady green probe l i g h t  i s  obtained.  Then add 25 more ga l lons  
of water . 
Close t h e  valve from t h e  funnel  t o  t h e  cask on t h e  panelboard.  
Close t h e  valve t o  hot off-gas  (on t h e  panelboard).  

Open the  valve from R 1 1  t o  the  cask.  Open t h e  valve from t h e  
cask t o  J6b-1. Open J64-I.. Jet t o  W- u n t i l  
have been t r a n s f e r r e d .  Record the  time tha t  j e t t i n g  was started 
and w a s  stoFped. 

ga l lons  
_I_ 
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21. When t h e  system i s  l eak - t igh t  and operable (check with super- 
v i s i o n ) ,  remove a l l  t o o l s  fl*om t h e  c e l l .  
wrap i n  p l a s t i c .  

Survey, c lean,  and 

22. Check with supervis ion f o r  cleanup i n s t r u c t i o n s  f o r  t he  work 
a rea .  

23.  Check with superv is ion  f o r  approval t o  begin e lu t ion .  

E. E lu t ion  Procedure 

1. Preheat ing - Set  t he  contro:Ller on the  l i q u i d  l e v e l  probe 
Wheelco a t  70°C and check which l i g h t  i s  on. 

a .  If t he  red  l i g h t  i s  on, r e f i l l  the STT as i n  Step E.2 below. 

b .  If the  green probe l i g h t  i s  on, proceed to Step E.3.  

2 .  R e f i l l i n g  Procedure - This procedure w i l l  be used each time the 
l i q u i d  l e v e l  i n  t h e  STT drops below t h e  probe (that i s ,  each 
t ime t h e  red  l i g h t  comes o n ) .  

a .  Open t h e  valve from ST?& t o  off-gas  on t h e  panelboard. 
Model 111, open "HAPO to off-gas")  . ( f o r  

b. Open t h e  valve on t h e  so lu t ion  add i t ion  l i n e  t o  l i n e  1016 
on t h e  panelboard.  

c .  Add water* t o  t h e  so lu t ion  add i t ion  funnel a t  a r a t e  of 3 
gallons/minute u n t i l  40 ga l lons  has  been added; then s top  
t h e  w a t e r  add i t ion  and c lose  the valve on t h e  so lu t ion  
add i t ion  l i n e  to l i n e  1.016. 

*During NH4N03 e l u t i o n ,  use 5 - M NH4N03 i n s t ead  of water .  

d .  Close the  valve on the  STT t o  off-gas l i n e  on t h e  panelboard 
( f o r  Model 111, c lose  " W O  t o  o f f -gas" ) .  

3 .  Add water t o  R11 until t h e  R 1 l  l i q u i d  l e v e l  reads  95$. 
t h e  valve on STT t o  of f -gas  on t h e  panelboard. 

Close 

4. Turn on t h e  steam to R11 and t u r n  on t h e  R11 a i r  sparger .  

5 .  Heat R11 t o  80°c and con t ro l  a t  80°C. 

6. Open the  fol lowing va lves :  

a .  

b .  

R L ~  t o  STT ( 2  va lves )  ( f o r  f4Ddel  111, open " ~ 7 - 1  t o  HAPO") .  

STT to J56-1 ( f o r  Model 111, open "Ha0 to J56-1"). 
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C .  ~56-1 t o  (check with superv is ion) .  

7. 'Wen on the  s t eam t o  hea$er 061.. Set  t h e  steam c o n t r o l  Wheelco 
a t  80°C. 

8. T i r n  on water t o  cooler  ~ 5 1 .  

9 .  Set  t h e  thermal l i q u i d  l e v e l  probe c o n t r o l l e r  a t  100°C. 

10. Turn on ~56-1 and begin j e t t i n g  t o  

11. Watch t h e  R11 l i q u i d .  l eve l  and t h e  STT probe l i g h t .  A s  1311 
l i q u i d  l e v e l  drops,  begin adding water t o  €311 a t  a ra te  of 3 
gallons/minute . 
If' t h e  r ed  probe l i g h t  comes on: 

Keep t he  R I 1  l i q u i d  l e v e l  between '70 and. 95%. 

a .  Close t h e  valve from t h e  STT t o  556-1. (for Model 111, c lose  
" W O  t o  556-1"). 

e .  H e f i l l  t h e  STT with water as i n  Step F.2.  

12.  Continue t o  opera te  u n t i l  a t o t d  of 500 gallons of so lu t ion  
has been 2oll.ectc.d i n  ; then:  

a .  Close t h e  valve from the STT t o  556-1. ( f o r  Model 111, c lose  
"HAP0 t o  J-56-1"). 

b . 'Turn off 356-1.. 

c .  

d . 
Close t h e  valve from ~ 5 6 - 1  t o  

Close t h e  valve froin R l l  STT ( 2  va lves )  ( f o r  Model 111, 
c lose  "Rli t o  H A P O " ) .  

e. Turn off R l 1  steam and E11 a i r  sparges .  

13. @en R1.l t o  S324 and empty R l 1 ;  t'nen c lose  t h e  va lve .  

14. Check with supervis ion f o r  d i sposa l  of t h e  preheat  water from 

__I- 

15 .  Proceed immediately with Sect ion %. 

F. Elu t ion  Procedure - NH4N03 Elu t ion  

1. Beat t he  5 M NH4N03 i n  Ml3l and M23l t o  80"c and c o n t r o l .  Add 
5 M RN4N03 ?;rot11 M1.31. or M23l t o  R l 1  u n t i l  -the R l l  l i q u i d  l e v e l  
i s--95$. 



2. Turn on €ELL steam and R L l  air  sparger .  Control EU1 temperature 
a t  80'~. 

3 .  Open the  following valves:  

a .  R11 t o  STT (2 valves)  ( f o r  Model 111, open "R11 t o  W O ) .  

b .  STT .to J56-1 ( fo r  Model ILL, open " IWPO t o  ~56-1). 

C .  956-1 t o  (check with superv is ion) .  

4. Turn on J56-l and begin elt..tion. 
the STT probe l i g h t s ,  and t h e  Ce l l  1 N  e lec t rometer .  

A s  R l 1  liqud l e v e l  drops,  add 5 M NH4N03 to HL1 at 3 gal lons/  
minute. 
red probe l i g h t  comes on: 

a. 

Watch t h e  R l l  l i q u i d  level., 

5 .  
Keep Lhe R11 l i q u i d  l e v e l  between 50 and 90%. If the  

Close Vne valve from t h e  STT to ~56-1 ( f o r  Model1 111, close  
"HAP0 t o  ~ 5 6 - 1 " ) .  

b .  %urn off  ~56-1. 

c .  R e f i l l  t he  STT with 2 M NH4N03 as i n  Section E.2.  

6. Operate u n t i l  t h e  Ce l l  1N electrometer  shows an increase  of as 
much as 1/2 scale, and then immediately open t h e  valve from ~56-1 
to S122 and close t he  valve from J S 6 - 1 t o  

7. Contiriue t o  operate ,  con t ro l l i ng  t h e  system as described i n  
Step 4 2bove. 

8. 1'JOTE: Check with supervis ion f o r  handling of t he  so lu t ion  col-  
l e c t e d  i n  Steps 3 t o  6 above. 

A s  so lu t ion  from Ml.31 o r  M23l i s  used, make up f r e s h  5 - M 
NH4l!1O3 i n  these  tanks .  

9. Operate u n t i l  ga l lons  have been co l l ec t ed  i n  S122 (check 
with supervis ion);  then open t h e  valve from ~ 5 6 - s  t o  
and close t h e  valve from J56-1 t o  S122. 

10. Operate w-tll ga l lons  have been col lec ted  i n  
(check with supervis ionf;  then:  

a. Close t h e  valve from STT t o  ~56-1 ( f o r  Model 111, c lose  "HAP0 
t o  556-1.). 

b .  Turn of f  ~56-1. 

e .  Close t h e  valve from Z56- l  t o  



11. Pull a gamma-chamber check sample from and contact  
supervisio:n. 

Supervision w i l l  determine whether t h e  e l u t i o n  i s  complete o r  
a d d i t i o n a l  e l u t i o n  i s  necessary.  

12. When e l u t i o n  i s  complete, c lo se  the  valves  from R11. t o  STT. 

13. Turn of f  R l l  steam and R11 air  sparger . 
14. Open the  valve from R11 t o  S324 and d ra in  R11; then c lose  t h e  

va lve .  

15 Turn o f f  t'ne steam t o  heater. ~61. 

16. Proceed ii-nmeciiately t o  Sect ion G. 

__--__ G .  El.iition Procedure - Rinsing 

1. 

2. 

Add. process water t o  R 1 1  u n t i l  t h e  RI.1 I-lquid l e v e l  reads 90%. 

Open the valves  from R11 t o  STT ( f o r  Model 111, open " R l l  to 
HAPO" ) . 

j. Open t h e  valve from t h e  STT t o  356-1. 

I + .  Open t h e  valve from J56-l t o  (check with superv is ion) .  

5. Turn on ~ 5 6 - 1  and begiii r i n s i n g .  
add process water t o  R I I  t o  maintain t h e  l i q u i d  l e v e l  between 
50 and 95%. 

Watch t h e  R l 1  l i qu id  l e v e l ,  and 

If t h e  red probe l i g h t  comes on: 

a. Close t h e  valve from the STT t o  556-1 ( f o r  Model 111, c lose  
"HAPO t o  556-1"). 

b .  Turn off  3-56-1. 

c .  Close valve from ~56-1. to 

d .  R e f i l l  STT as i n  SectLon E.2. 

6. Operate until. the  c o l l e c t i o n  tank reaches 90%; then:  

a .  Close t h e  valve from t h e  STT t o  J56- l  ( f o r  Model 111, c lose  
"HAP0 t o  sg6-1"). 

b. Turn of f  ~56-1. 

c .  Cl.ose the  valve from J56-l  t o  



7. Sample (Code Cs2-S1) and j e t  t o  waste. 

8. Repeat Steps 3 t o  7 above i m t i l  a t o t a l  of 1500 g a l l o n s  of r i n s e  
water has  been d iscarded .  Sample each ba tch  (Codes c s2-s2, 

Cs2-S3, e t c  .). Composite t h e  s m p l e s  a t  1 m i l l i l i t e r  
per  50 ga l lons  and submit T O  Analy t ica l .  

9. Close a l l  valves  on the  Cell 1 panelboard.  

10. Open t h e  valve from the  STT t o  off-gas  (on t h e  panelboard).  

11. NOTE: Use Sect ion H f o r  Model 11; use Sect ion I f o r  Model 111. 

H. Cask Disconnect f o r  Model I1 

1. Check with supervis ion f o r  approval t o  open Cell LN. 

2. With consixmt Health Physics survey, remove t h e  sh ie ld ing  blocks 
from Ce l l  1 N ;  i n s e r t  t h e  aimor p l a t e  sh i e ld ,  p l a s t i c  sh i e ld ,  and 
s a f e t y  r a i l i n g ,  

3 .  Set up t h e  work area over C e l l  1N as descr ibed i n  Sect ion B, begin- 
ning with Note under Step 8 arid going through Step 12. 

4. Insert Lhe long-leg ad jus t rng  t o o l  and f i t  it t o  t h e  nut on t h e  
movable sec t ion  of t h e  long l e g .  
wise, L i f t  t he  l e g ,  then  r o t a t e  i t  another  11-5' counterclockwise 
t o  lock  t h e  l e g  i n  t h e  vent p o s i t i o n .  Remove t h e  tool. 

Rotate t h e  l e g  45' counterclock- 

5. I n s e r t  t h e  Snap t i t e  connector handling t o o l  and a t t a c h  it t o  t h e  
Snap t i t e  on t h e  l i n e  from t h e  STT long l e g  t o  556-1. I n s e r t  a 
hook and engage it i n  the  l*ing on t h e  Snaptii-te c o l l a r .  pull t h e  
c o l l a r  back and disconnect t h e  Snap t i t e .  Se t  t h e  Srlapti te and 
l i n e  i n  t h e  s torage  rack  and disengage t h e  t o o l s .  

6.  Attach t h e  Snap t i t e  handling t o o l  t o  the  Snapt i te  on t h e  Line from 
R l l  t o  t h e  SW. Pull t he  c o l l a r  back and disconnect the Snapt i te .  
Set t h e  Snapt i te  and l i n e  i n  t h e  s torage  r ack .  Remove the  tools 
from t h e  c e l l .  

7. Remove a1.l used gaske ts  f r o m  t h e  STT cupola.  

8. I n s e r t  a new gasket on t h e  f lange  for t h e  long-leg cap. 
cap and p o s i t i o n  i t  over the long-leg nozzle. I n s e r t  t h e  b o l t s  
i n t o  t h e  cap and t i g h t e n  them evenly.  
with maximum torque from t h e  long raa.nual- wrench. 

I n s e r t  t he  

F i n a l l y  t i g h t e n  a l l  b o l t s  

9. Place the  cap on t h e  shor-bleg nozzle by the  same opera t ion  a s  i n  
Step 8. 



10. 

11. 

1.2. 

13  

14. 

15 - 

16. 

17. 

18. 

1-9 .. 
20. 

21. 

22. 

Check with supervis ion f o r  t e s t  procedure i n s t r u c t i o n s ;  i f  pres-  
sure t e s t  i s  t o  be made, make it a t  t h i s  po in t  according t o  
Sect ion J below. 

Next, i n s e r t  t he  Snap t i t e  connector handling tool and a t t a c h  -it, 
t o  t h e  Snap t i t e  on t h e  STT vent  l i n e .  P u l l  t h e  Snap t i t e  c o l l a r  
back with a long hook and disconnect t h e  S n a p t i t e .  Set  t h e  Snap- 
t i t e  and l i n e  i n  t h e  s torage  rack  and remove the t o o l .  

I n s e r t  a new gasket  on the  f l ange  f o r  t h e  vent cap. Inser t  t h e  
vent  cap and p o s i t i o n  it over t h e  vent  nozzle .  I n s e r t  t h e  b o l t s  
into t h e  vent cap and t i g h t e n  them evenly.  F i n a l l y  t igh ten  tlic 
b o l t s  with t h e  maximutl i  torque with t h e  long manual. wrench. 
t h e  valve from STT t o  off-gas (on t h e  panelboard) .  

Close 

C%eck with supervis ion f o r  approval t o  e n t e r  Cel l  1 N .  Super- 
v i s i o n  w i l l  determine whether remote decontamination i s  necessary.  

En'Lcr C e l l  1N imder ce1.l. e n t r y  p--ocedures and disconnect t he  probe. 
Disconnect t h e  STT s h e l l  test  l i n e  and cap t h e  nozzle .  

Close t h e  following manual va lves :  

a .  Feed t o  STT. 

b .  STT t o  ~ 5 6 - 1 .  

Decontaminate t h e  in s ide  o f  t h e  cupo1.a t o  a d j r e c t  reading of less  
than 100 rnr/hr and a smear reading of less than 1. rnr/hr on a stan-  
dard smear. 

I n s e r t  t h e  gasket  i n t o  t h e  cupola.  Insert t h e  cupola cover and 
set it on t h e  cupola. Attach t h e  n u t s  and t i g h t e n  -tinern manually. 
F ina l ly  t i g h t e n  'Me nu t s  with t h e  impact wrench. 

Remove the  p l a s t i c  from t h e  STT and smear. Decontaminate t o  1.es.s 
than  1 - m r / h r  smear 1.evel. 

Remove t h e  armor pl-ate and p l a s t i c  s h i e l d s .  

Remove t h e  STT from C e l l  1 N  and decontaminate it t o  shipping t o l e r -  
ance.  

Attach t h e  sp ider  assembly t o  t h e  cupola.  

Replace t h e  f i r e  sh i e ld  r e t a i n i n g  r i n g s  and b o l t s .  

2 4 .  Check with supervis ion for C e l l  1N cleanup i n s t r u c t i o n s .  



24. Unless another STT i s  t o  be i n s e r t e d  imncdiately, rep lace  t h e  
sh i e ld ing  blocks i n  C e l l  1X. 

25. Check with superv is ion  f o r  removal o f  Danger Zone r egu la t ions .  

I. Cask Disconnect for Model I11 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8 .  

9. 

10. 

Check with supervision for approval t o  open C e l l  1N. 

With cons tan t  Heal th  Physics survey, remove t h e  sh i e ld ing  blocks 
f r o m  C e l l  1N; i n s e r t  t h e  armor p l a t e  s h i e l d ,  p l a s t i c  sh i e ld ,  and 
s a f e t y  r a i l i n g .  

Set  up t h e  work area over C e l l  1N as described i n  Section B, begin- 
ning with Note under Step 8 and going through Step 12 .  

Attach t h e  handling t o o l  to t h e  W O  connector on t h e  l i n e  to t he  
J56-1 j e t  ( t h i s  l i n e  i s  on t h e  long-leg nozz le ) .  Loosen t h e  con- 
nec tor ,  remove it from t h e  nozzle, and s e t  t he  connector i n  t h e  
s torage  r ack .  Remove t h e  handl ing t o o l .  

Attach t h e  handling t o o l  t o  t h e  HAP0 connector on t h e  l i n e  from 
R11 ( t h i s  l i n e  i s  now on t h e  feed  nozz le ) .  
remove it from the nozzle, and set t h e  connector i n  t h e  s torage  
r a c k .  Remove t h e  handl ing t o o l .  

Loosen t h e  connector, 

Remove a l l  gaske ts  from t h e  cupola.  

I n s e r t  new gaske ts  onto the  long-leg and feed  nozz les .  

Set t h e  blank connectors onto t h e  long-leg and feed  nozzles and 
t i g h t e n  them down as w e l l  a s  poss ib l e  with t h e  Allen wrench. 

Place t h e  two ou te r  caps over t h e  blank HAP0 connectors as follows: 

a. I n s e r t  a new O-ring gaske t .  

b .  Attach t h e  ou te r  cap to t h e  handl ing t o o l  a d  check t h a t  t he  
hold-down b o l t s  a r e  i n  p l ace .  

e .  Put t h e  cap on t h e  process nozzle (over t h e  HAP0 connector).  

d .  Turn the  hold-down b o l t s  with t h e  long wrench u n t i l  a l l  a r e  
s t a r t e d  i n  t h e  t h r e a d s .  
a t  a time; proceed from one bolt t o  t h e  next and t i g h t e n  them 
evenly.  

Begin t i gh ten ing  t h e  b o l t s  a few t u r n s  

Manually t i g h t e n  a l l  b o l t s  as firmly as  poss ib l e .  

When both  ou te r  caps have been t i gh tened ,  perform t h e  pressure t e s t  
as follows: 

a .  I n s e r t  a hose i n t o  t h e  cupola and add water t o  a poin t  j u s t  
over t h e  ou te r  cap b o l t s .  Carefu-l!  DO NOT FILL THE CUPOLA. 
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b .  

C .  

d. 

e .  

f .  

g. 

h .  

i. 

j .  

k .  

1. 

m. 

Close t h e  manual valve on t h e  l i n e  from cask t o  of f -gas .  
h a v e  t h e  cask ven-L valve and the  cask t o  of f -gas  valve on 
t h e  panelboard open. 

Open the two va lves  on t h e  a i r  pressure  t o  t h e  vent system 
( these  a r e  designated €E-20111 and HX-20104) and set  t h e  pres-  
sure  r egu la to r  (PIC- 20111) a t  904. 

Read the  pressure  on t h e  vent l i n e  (PI-aOlg) . 
Observe t h e  water i n  t h e  cupola f o r  a i r  bubbles and wa-Lch t h e  
pressure gage f o r  any decrease.  If e i t h e r  of t hese  i s  ob- 
served, contac t  supervis ion.  

After caps have been determined t o  be l e a k - t i g h t  or t he  Leak- 
ing  caps have been i d e n t i f i e d ,  open t h e  manual valve on t h e  
l i n e  from cask t o  off-gas .  

Set  tlie a i r  pressure r egu la to r  (PIC-2011) a t  zero. 

Open -the two val-ves on t h e  a i r  pressu-re t o  the vent system 
(HX-20111 and HX-20104). 
then  c lose  t h e m .  

Leave these  va lves  open for 10 seconds, 

Attach t h e  Snapt i te  suc t ion  l i n e  t o  t h e  I.ine from C e l l  1N t o  
Pl? .  
j e t .  

Je t  t h e  water from t h e  cupola t o  Pl?, then t u r n  o f f  t h e  

Dry t h e  cupola by swabbing. Pl-ace the  swabs i n  a container. i n  
C e l l  I N .  

i f  any l e a k s  are found, the caps r n i i s t  be made l e a k - t i g h t  before  
proceeding. Check with supervis ion.  

When system i s  l eak - t igh t ,  proceed with f i n a l  disconnect of t h e  
cask.  

Record f i n a l  l eak  tes t  pressure on STT Data Sheet.  

II. Close t h e  following Val-ves: 

a .  Cask vent  va lve .  

b .  Manua.1 valve on l i n e  from cask t o  of f -gas .  

e .  Valve from cask t o  off-gas  on panelboard. 

3.2. Attach t h e  T-ba r  t o o l  t o  t h e  Snapt i te  on t h e  cask vent n ipple  and 
remove it  from t h e  cask.  Set  t h e  l i n e  i n  t h e  s torage  r ack .  

I n s e r t  the  outer  cap over t h e  off-gas  nozzle as follows: 13. 
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a .  I n s e r t  a new O-ring gaske t .  

b .  Attach the  ou te r  cap t o  t h e  handling t o o l  and check t h a t  t h e  
hold-down b o l t s  a r e  i n  p lace .  

e .  I n s e r t  t h e  cap onto t h e  nozzle.  

d .  Turn the  hold-down bolts with  t h e  long wrench u n t i l  all are 
started i n  t h e  threads. 
a t  a t i m e ;  proceed from one b o l t  t o  t h e  next and t i g h t e n  them 
evenly. 

Begin ' t igh ten ing  t h e  b o l t s  a few t u r n s  

Manually t i g h t e n  a l l  b o l t s  as f i rmly  as poss ib l e .  

14 .  Check with supervis ion f o r  approval t o  e n t e r  C e l l  l N .  Supervision 
w i l l  determine whether remote decontamination i s  necessary.  

15. Enter Ce l l  UJ under c e l l  e n h y  procedures and disconnect t h e  probes.  
I n s t a l l  new gaske ts  around t h e  probes and i n s t a l l  the  probe caps.  
Tighten t h e  caps uniformly. 

16. Close the  fol lowing manual valves:  

a. Feed t o  W O .  

b.  HAP0 t o  ~56-1.. 

c .  HAP0 t o  o f f -gas .  

1'7. Decontaminate t h e  cupola of t h e  cask t o  a probe reading of  l e s s  than 
1 mr/hr on a standard s m e a r .  

18. I n s e r t  t he  gasket onto t h e  cupola.  I n s e r t  t h e  cupola cover and s e t  
it on bhe cupola.  Attach the  n u t s  and t i g h t e n  them manually. 
F i n a l l y  t i g h t e n  t h e  nu t s  wi5h an impact wrench. 

19. Remove t h e  p l a s t i c  from the  cask and smear. Decontaminate t o  l e s s  
than  1 - m r / h r  smear l e v e l .  

20. Remove t h e  armor p l a t e  and j?lastic s h i e l d s .  

21. Remove t h e  cask from Cel l  UT and decontaminate it t o  shipping t o l e r -  
ance.  

22. Record f i n a l  smear r e s u l t s ,  survey r e s u l t s ,  and shipping date. 
Supervision and Health Physics w i l l  c e r t i f y  the  cask as ready for 
shipment. 

23. 'Turn i n  a . l l  Da-bst Sheets  f o r  f i l i n g .  

24. Check wibh supervis ion f o r  C e l l  1 cleanup i n s t r u c t i o n s .  

25. Unless another cask i s  t o  be i n s e r t e d  iwmediately, rep lace  the  
sh ie ld ing  blocks i n  C e l l  lNe 
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26. Check with supervis ion for removal of Dange-L. Zone r egu la t ions .  

J. Pressure T e s t s  for STT Model I1 

1. Cavity Test  

a .  

b .  

C .  

d .  

e .  

f. 

g. 

Close valve KIC-20104 on Ce l l  1 panelboard. 

F i l l  t h e  STI' cupola with water. 

Open valve I-Ex-2011_1; then  a d j u s t  p ressure  on PI-2011 t o  50 
ps ig ,  using t h e  c o n t r o l l e r .  

Hold t h e  50-psig pressure  f o r  30 minutes and watch for bubbles 
i n  t'ne cupola. w a t e r .  If' bubbles are observed, contact  super- 
v i s i o n .  

If no bubbles have been observed a f t e r  30 minutes, cl.ose valve 
HX-20111 and s e t  pressure c o n t r o l l e r  t o  zero. 

Open valve HX-20112 and leave  open for 5 minutes; then  c lose  
HX-20112 and open HX-20104 - 
Leave water i n  cupola.  

2 .  ,She11 T e s t  

a .  Check t h a t  pressure  t e s t  l i n e  i s  connected. 

b .  Open HX-20106, check pressure  on PI-20106. The pressure 
should be 1.5 f 1 ps ig ;  i f  no t ,  contac t  superv is ion .  

e .  Close HX-20106. Watch PI-20106 f o r  pressure drop. If pressure  
drops,  look for bubbles i n  t h e  cupola and i d e n t i f y  t h e i r  loca- 
t i o n ;  then  contac t  supervis ion.  

d .  If the re  i s  no pressure  drop a f te r  30 minutes, disconnect t h e  
she]-1- t e s t  l i n e .  

e .  Vent t h e  s h e l l  by depressing t h e  Snap t i t e  valve s t e m  with t h e  
long tool-. 

f .  Contact supervis ion f o r  i n s t r u c t i o n s  on removal of water from 
cupola. 
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Ce l l  1N 
Time/date . Solu t ion  Electrometer 

1 

FISSION PRODUCTS DEVELOPMENT W O W T O R Y  

STT ELLJTIOK DATA SHEET 

Receiver Vol. i n  
tank  r ece ive r  Remarks 

1 

Run Nc. 

STT No. Date Received 

Date Vented Pres  s u r e  PSh3 

Process 

Pr eh e a t  

Elut  i on  

Rinse : 

Disconn 

Pre-heat,  E lu t ion ,  Rinse% 

(Record time and d a t e )  

l i n e  connections completed Supr . 
S t a r t e d  C omp 1 e t  e d 

S t a r t e d  Comple t ed 

S t a r t e d  Completed - 
c t  completed Supr . 

Pressure  t e s t  completed Supr . 
Decontamination completed Supr . 
*Record data below, use  da t a  shee t  2 i f  requi red  

Supervisor  
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2 

STT ELUICION DATA SHEET #2 Hun No. 

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

CESIUM-137 FEED PREPARATION 

A. Operat ional  Checks 

1. Check t h a t  a l l  valves  and j e t s  on t h e  Ce l l  5 panelboard a r e  closed. 

2. Check with superv is ion  f o r  designat ion of t h e  feed s to rage  tank 
from which t o  t r a n s f e r  feed. 

3. Check t h a t  t h e  valves  from t h e  feed s torage  tank t o  P45 a r e  s e t  
properly.  

a. For t r a n s f e r  f r o m  S122 t o  P45: 

(1) Check t h a t  t h e  valve from S122 t o  P12 i s  closed. 

( 2 )  Open t h e  valve f r o m  S122 t o  P45. 

b. For t r a n s f e r s  fron Wl9 or W20 t o  P45: 

(1) Check t h a t  t h e  valves  from j e t  557-25 t o  ~ 1 6  and C17 a r e  
closed. 

( 2 )  Open t h e  discharge valve from 557-25 and open t h e  valve 
f r o m  J57-25 t o  P4:;. 

( 3 )  

(4) Open the  approprit- te manual valve. These valves are  

Open t h e  in t ake  valve t o  557-25. 

l abe led  "Wlp t o  U1.25" and "W20 t o  U125"; c lose  t h e  o ther  
manual valve.  

4. Check t h a t  P45 i s  empty. 

B. Operation 

1. 

2. 

Turn on t h e  c h i l l e d  water t o  P45 jacke t .  

Turn on t h e  j e t  from t h e  feed s torage  tank t o  P45 a??d j e t  
ga l lons  of s o l u t i o n  t o  P45; then  t u m  of f  t he  j e t .  

3. 

4. Slow1y add gal lons  of 60% -HNO3 t o  P45. Control P45 tempera- 

Turn on t h e  P45 a g i t a t o r .  

t u r e  below 5OoC.  

NOTE: The amount of 60% HNO3 t o  be added i s  5 grzllons f o r  each 1.00 
gal lons of feed i n  P45. 
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5 .  Turn off  .the c h i l l e d  water t o  P45 jacket;, 

6. Turn on s t e m  to P45 j acke t  and hea t  ?45 t o  

7. Digest P45 a t  O C  for minutes e 

8. 

OC.  

Turn o f f  steam, and t u r n  on c h i l l e d  water t o  P45 jacke t .  

9. Cool ?45 .bo 3 5 O C ,  and then  t u r n  o f f  chilled w a b e r .  

10. PUU a l o - r n i l l i l i t e r  sample of ~ 4 5  so lu t ion .  Code cs7-c . Inspec t  t h e  sample for p r e c i p i t a t e  and if any p r e c i p i t a t e  
is presen t ,  contac t  supervision. 
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FISSION PRODUCTS DEVELOPMIBIT LABORATORY 

CES I U M - 1 3  7 FIRST CRYS TALLIZAT'ZON 

A. Operational Checks 

1. Check t h a t  t h e  feed  prepara t ion  operat ion i n  P-45 i s  complete. 

2. Check t h a t  C - l 7  i s  empty except f o r  c r y s t a l  bed. (Unless 
t h i s  i s  the  f i r s t  batch after a half-batch,  t r a n s f e r  from 
C-17 t o  C-38; see Sect ion D.l below). 

3 .  Check khat all valves  and j e t s  t o  and from C - 1 7  are closed. 

4. Make out  a Ratch Data Sheet f o r  t h i s  run and f i l l  i n  %he 
"Status  i n  C-17" sec t ion .  

B. Feed C r y s t a l l i z a t i o n  

1. 

2* 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1-1. 

12. 

Open the valve and tu rn  on t h e  j e t  from P-45 t o  C-17. 

J e t  gallons of so lu t ion  from P-45 t o  C-17; Lhen c lose  
t h e  valve and t u r n  o f f  t h e  je%. 

MOTE: If t h i s  batch transfer w i l l  empty P-45, t u r n  of f  
t h e  P-45 a g i t a t o r  when t h e  P-45 l i q u i d  l e v e l  reaches 
15%. When P-45 i s  empty, add 10 ga l lons  of water t o  
P-45, j e t  it t o  C-17,  an? then t u r n  o f f  t he  j e t .  

Add enough water t o  C-27 t o  b r ing  the  l i q u i d  l e v e l  up t o  -8. 

'Turn on the  C-1'7 a g i t a t o r  and the contac t  mike. 

gallons , - If t h e  previous c ryska l  bed in C-17 w a s  less than 
add pounds of alum t o  C-17 through the  s o l i d s  addi t ion  
funnel;  otherwise,  contac t  supervis ion.  

Turn on steam t o  C-17 and hea t  C - 1 7  t o  "C. 

Digest C-17 a t  "C f o r  minutes . 
Check witln supervis ion i f  gamma check sample i s  t o  be taken 
a t  t h i s  po in t .  

Turn of f  steam t o  C-17. 

'Turn on the sir t o  t h e  C-17 f i l t e r  blowdown. 

Turn on c h i l l e d  water t o  C-S'T md cool  u n t i l  a temperature 
break i s  noted. 
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13. Record. temperature break and c r y s t a l  volurne . 
I lk .  Conti-nue cool-ing u n t i l  t he  C - l 7  temperature i s  "C. 

15. Con.ti.nue agritating C - 1 7  for minutes from the  time o f  
the  temperature break. Control C - l 7  temperature a t  "C. 

16. "urn off the  C - 1 7  a g i t a t o r  and t u rn  off  the  f i l t e r  blow- 
dawn air. 

17. Allow tile C-17 c r y s t a l  bed t o  s e t t l e  f o r  minutes. 

18. Check t h a t  C-27 i s  empty except f o r  c r y s t a l  bed. 

19. Check t h a t  a l l  valves and j e t s  t o  and from C-27 are closed. 

20. Turn on the  j e t  f rom the  C - l 7  decant l e g  t o  C-27 and decant 
the so lu t ion ;  when the  C-17 l i q u i d  level- reaches 
off tine decanl; j e t .  

$, t u r n  

21. Open the valve from the C-14(  l ' i l t e r  j e t  t o  C-27 and tu rn  
the  j e t .  

22. %il..ter t he  remaining so lu t ion  from C-l7 t o  C-27. 

25. NOTE: If t h e  f i l t e r  j e t  s tops  pu l l ing  so lu t ion  before  C-l_C 
i s  empty (as indica ted  by Llie j e t  thermocouple o r  by 
the C - 1 7  l i q u i d  l e v e l ) ,  t u r n  off t h e  j e t ,  c lose the 
valve,  and t u r n  on the  f i l t e :  blotdown a i r  f o r  1 
m i n u t k ;  then t u r n  off  the  f i l t e r  blowdotm a i r ,  open 
the  valve,  and t u m  on the j e t .  

Control C-27 temperature below 6 0 0 ~ .  

24. When the  f i l t r a t i o n  i s  complete, t u rn  o f f  t he  f i l t e r  j e t  and 
c lose  the  valve from C-17 -to C-27. 

25. Tu.-m off c h i l l e d  water t o  C - 1 7 .  

26. Proceed with scavenge cyys ta l l . i za t ion  i n  c-27. 

C . Wake r Crys ta l1  i.z a t  ion I 

NOYE: Check with supervis ion before s t a r t i n g  a water c r y s t a l l i z a t i o n  

1. Add gallons water $0 C-17. 

2. Turn on the  C - 1 7  a g i t a t o r  and. t he  contact  mike. 

3. Turn on s t e m  t o  C - l 7  and heat  C - 1 7  t o  (30°C. 



4. 

5. 

6. 

7 .  

8 .  

9. 

10. 

11. 

12. 

13 

14. 

15. 

16. 

17. 

1.8. 

1.9 . 

r39 

Digest C-17  a t  90°C f o r  15 minutes. 

Turn of f  steam, turn on c h i l l e d  w a t e r  t o  C-17, and cool u n t i l  
a temperature break i s  noted. 

Record temperature break and c r y s t a l  volume. 

"C. Continue cool ing unttl the  C-17 temperature is  

Continue a g i t a t i n g  C-17 f c r  minutes from the  time of 
t he  Lemperature break. Control C-17 temperature at - "C. 

'l?urn off C-1'7 a g i t a t o r  and t u r n  o f f  t he  f i l t e r  blowdown air. 

Allow the  C - 2 7  c r y s t a l  bed to settle f o r  minutes. 

Check tbmt C-27 is empty except f o r  c r y s t a l  bed. 

Check t h a t  all valves  and j e t s  t o  and from C-27 are closed,  

'Turn on t h e  j e t  from t h e  C-17 &cant  l e g  and decant tkie 
so lu t ion .  When t h e  C-17 l i q u i d  l e v e l  reaches 4, t u r n  
off the  decant jet. 

Opca t he  valve from thz (2-1'1 f i l t e r  jet t o  C-27 and turn on 
the j e t .  

F i l t e r  the  remaining so lu t ion  from C-17 t o  C-27. 

NOTE: If the  f i l t e r  j e t  s tops  p u l l i n g  so lu t ion  before C-17 
i s  empty (as indica ted  b> the j e t  thermocouple o r  by 
t he  C-17 l i q u i d  levzl), t u r n  o f f  t he  j e t ,  cltrtse the 
valve,  m d  t u rn  on the f i l t e r  blowdown air  f o r  1 
minute; then  t u r n  o f f  t he  P i - l t e r  blowdown air ,  open 
the valve,  and t u rn  on the  j e t .  

Control C - P ~ ~  temperature below 600~. 

When the  f i l t r a t i o n  i s  complete, t u r n  of f  t he  f i l t e r  j e t  and 
c lose  the valve from C-17 t o  C-27. 

'Nrn oTf the  c h i l l e d  water t o  C-17. 

Proceed with scavenge c r y s - t a l l i z a t i o n  i n  C-27. 

D. Cesi-urn Lt'ransfers t o  C-3% 

NOTIC: T h i s  operat ion will be done when the  l37Ct ;  content  i n  C-17 
ge t s  above cu r i e s ,  o r  as otherwise d i r e c t e d  by supervis ioo.  
Supervision will determine whe-ther ha l f  -batch or i'ull -batch t-ransf e r  
i s  t o  be macle. 
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1. Half-Eatch ' l ' rmsfer  

a. 

b.  

C .  

d. 

e. 

f. 

g* 

h. 

i. 

3 .  

k. 

1. 

m . 
n. 

iiun a s u f f i c i e n t  number of water c r y s t a l l i z a t i o n s  (as i n  
Sec t ion  C above) t o  reduce the  c r y s t a l  bed i n  C-1.7 i o  
less  than  10 ga!.lons. 

Add 150 gallons of water t o  C-1'7. 

Turn on the  C-17 a g i t a t o r  and the  con tac t  mike. 

Turn on the  steam t o  C-17 and hea.t C-17 t o  90°C. 

Digest C-l7 a t  90°C f o r  1 hour. 

Turn of f  the steam t o  C-17. Turn on the  c h i l l e d  water 
t o  C-l'T and cool  t o  50°C; con-trol  C-1'7 a t  50°C. 

Check t h a t  c-38 has no more than 25 gallons of solu-Lion 
i n  it. Check with superv-ision f o r  approval t o  make the  
t r a n s f e r .  

NOTE: If the t r a n s f e r  to C-38 carmot be inade, t r ansye r  
t o  E-16 f o r  temporary s torage .  
has a t  leas t  100 ga l lons  f ree  vol.ume . 

Check. t h a t  E-16 

Open i h e  valve and t u r n  on t he  j e t  from C-1'7 t o  C-58 
( o r  E-16) .  
and j e t  75 gal lons  of so lu t ion  from C-17 t o  C-38 ( o r  
E-16); then  t u r n  o f f  t h e  j e t  a,nd. c lo se  tile valve.  

Open the valve from e-17 t o  c-38 (or E-16) 

NOTE: Control C-38 ( o r  E-16)  tcrnperature below 60°C. 

Turn o f f  the C-17 a g i t a t o r .  

Contact supem-isi.on f o r  c r y s t a l l i z a t i o n  i n s t r u c t '  J.ons OD 

c-38. 

Resume c r y s t a l l i z a t i o n  opera t ions  i n  C-17. 

NOTE: On the  f i r s t  ba tch  i n  C - 1 7  af ter  a ha l f -ba tch  
t r a n s f e r  f rom C-l7 t o  e-38, t he re  w i l l  be 75 
gallons of  s o l u t i o n  remaining i n  C-17. Wnen 
making out tlne 3 a k h  Data Sheet ,  assume that 
50% of the137Cs 
f e r r e d  t o  C-38 - o r  deiermlne 
check sampling. 

content  i n  C-17 w a s  t r a n s -  
137Cs by g a m a  

2. Full-Batch Transfer  

a.  Run a s u f f i c i e n t  number of water c r y s t a l l i z a t i o n s  i n  
C - l 7  t o  reduce t h e  c r y s t a l  bed t o  l e s s  than 10 gal lons .  



141 

11. Add gal lons  of -#,rater t o  C-17. 

c .  ‘Turn on t h e  C - 1 7  a g i t a t o r  and t h e  contact  mike. 

d.. l?lm on the steam to C-17 and hea t  C - 1 7  t o  90°C. 

e .  Digest C-17 t o  90°C for 1 hour. 

f .  Turn off  the steam t o  C-l7 and t u r n  on the cool ing water. 
Cool C-17 t o  50°C and con t ro l  at 50°C. 

g. Check t h a t  C-38 i s  empty except for c r y s t a l  bed. 

h. Check wi t21  supervision f o r  approval t o  make the  t r ans fe r  
t o  c-38. 

i. NOT’E: If the t r a n s f e r  to C-38 cannot be made, t r a n s f e r  
to E-16 f o r  temporary storage. 
has a t  l e a s t  150 gal lons  of f r e e  volume. 

Check t h a t  E-16 

j. Open the  valve and turn on the  jet from C-l r [  to C-36 
(or E-1-6). 

k. When the C-17 l i q u i d  leve l  reaches lo$, turn o f f  C-17 
agitator. 

1. NOTE: Control C-38 temperature below 6 0 ~ .  

m. Wrienen C-17 is empty, t u rn  o f f  t he  j e t .  Add 10 gal lons  
of water to C - 1 7  and immediately jet it t o  (2-38 ( o r  
E-16) ;  then  t u r n  of f  the  jet and close the valve.  

n. Check with supervis ion f o r  C r y s t a l l i z a t i o n  in s t ruc t ions  
f’or c-38. 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

CESIUM- 13'1 CRY STALL1 ZATI ON 

DATA- SHEET 

Date/time s t a r t e d  feed  t r a n s f e r  

Batch number Volume feed Feed from I 

c-17 OP.EKATION - 
cur i e s  I g a l  c r y s t a l s  

l b  al.um 

cu r i e s  

i n  C--.1.7 before  ba tch :  I 

I n  C-17 before  c r y s t a l l i z a t i o n  -~ 
c__ 

Additions t o  C-3.7: g a l  aci.d g a l  water 

ga l lons  

~ r y s t a l ~ i z a t i o n  cyc le :  i n i t i a l  temp. O C ( r eco rd  timet; and temp, below). 

S t a r t e d  hea t ing  Reached d iges t ion  tem.p .  - ( O C )  

( OC- g a l  c r y s t )  S t a r t e d  cooling Reached c r y s t a l  break -ll_l - 

S t a r t  ed s e t  t li. ng-. ( @- --____. 
" C )  S t a r t e d  f i l - t r a t i o n  Completed f i l  

C-2'7 OPERATION ~ 

In  C-2'( before ba tch :  cu r i e s  gal. c r y s t a l s  

Additions t o  C-37: l b  alum gal water 

l a  C-?7 before  c r y s t a l l i z a t i o n :  ga l lons  cu r i e s  

C r y s t a l l i z a t i o n  Cycle: i n i t i a l  temp. O C  ( record  t i m e s  and temp. below). 

S t a r  i e d he a t  i ng Reached d iges t ion  temp. (- O C )  

( @.--- 

O C- g a l  c r y s t )  ( 
I_ -_____ Star Led cooling- Reached c r y s t a l  break 

"c )  S ta r t ed  f i l t r a t i o n  Compl-eted f i l  S t  art  cd s e t t  li ng 

P- 4 5 OPEKATI ON 

i n  P-45 before  ha tch :  c i r  ies g a l  c r y s t a l s  

Additions t o  P-JC5 : lb alum g a l  water 

Tn P-45 before  c - rys t a l l i za t ion :  . gal lons  cu r i e s  

C r y s t a l l i z a t i o n  Cycle: i n i t i a l  tenip. O C  ( record t i m e s  and temp. below). 

O C  1 S t a r t e d  he a t  ing  Reached d iges t ion  temp. ( -- 
S t a r t e d  cooli-izg Reached c r y s t a l  break ( O C -  g a l  c r y s t )  

S t a r t e d  s e t t l i n g  

Waste v o l  i n  H-45 

-- 
Completed f i 1 ( @____" C )  S t a r t e d  f i l t r a t i o n  

g a l  Gamma check on s c a l e  cu r i e s  

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

CESIUM-137 SCAVENGE CRYSTALLIZATION 

The s t a r t i n g  po in t  f o r  t h i s  opera t ion  i s  immediately after the 
f i l t r a t i o n  of a 1 3 7 ~ s  
za t ion  batch from C-17 t o  C-27. 

f i rs t  c r y s t a l l i z a t i o n  or water c r y s t d l i -  

A. C r y s t d l i z a t i o n  Operation 

1. ?'urn on the C-27 a g i t a t o r  and the  contac t  mike. 

2. Turn on t'ne steam t o  C-'27 and hea t  C-27 t o  "C 

3 .  Digest C-2'7 f o r  15 minutes a t  "C; then  pull. a sample 
from C-27 f o r  gamma check. 

4. If t h e  137Cs content  i n  C-27 i s  g r e a t e r  than cur i e s ,  
contac t  supervis ion ( see  S tep  C below). 

NO'TE: If tine 137CS content  i n  C-27 is  within l i m i t s ,  a f r e s h  
batch of feed may be s t a r t e d  i n  C-17 a t  t h i s  point .  

5. If t h e  previous c r y s t a l  bed i n  C-27 w a s  less than 
gal lons ,  add pounds of alum t o  C-27. 

6. Digest C-27 a t  "C f o r  minutes after alum addi t ion .  

7. 'Turn o f f  steam t o  C-27. 

8.  'Turn on a i r  t o  C-27 f i l t e r  blowdown. 

9. Turn on the  c h i l l e d  water t o  C-27 and cool  u n t i l  a tempera- 
t u r e  break i s  noted. 

1-0. Record temperature break and c r y s t a l  volume. 

11. NOTE: If t h i s  volume i s  h s s  than gal lons,  contact  
supervis ion.  

12- Continue cool ing C-27 u n t i l  t he  temperature is "C. 

13. Continue a g i t a t i n g  C-27 f o r  minutes a f t e r  the time of 
the  temperature break. Control C-27 a t  "C. 

14. 'I'urn off t he  C-27 a g i t a t o r  md f i l t e r  blowdown. 

15;. Allow the  C-27 c r y s t a l  bed to s e t t l e  f o r  minutes. 

16. Check t h a t  S-324 i s  empty. 
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17. Open the valve and tu rn  on t he  j e t  f r o m  C-27 filter l e g  t o  
S-324. 

1.8. F i l t e r  t he  so lu t ion  from C-37 t o  5-32?!;. 

1.9. NOTE: If the f i l t e r  j e t  s tops pu l l ing  so lu t ion  before C-2'7 
i s  empty, t u r n  off the  j e t ,  c lose  the  valve,  and t u r n  
on the f i l t e r  blowdown a i r  f o r  1 minuLe; then t u r n  of f  
the  f i l t e r  blowdown air, open the  valve,  and t u r n  on 
t he  j e t .  

20. When C-2'7 i s  empty, t u r n  of f  t h e  j e t  and c lose  the  valve.  

21. Turn of f  t he  c h i l l e d  water t o  C-27. 

22. Sample S-324, The sample code w i l l  bo cs24w 
I 

i f  ih is  i s  a scavenge of a f i r s t  c r y s t a l l i z a t t o n  batch and 
w i l l .  be cs24-s i f  it i s  scavenge of a water 
crys  t a l l i  z a t  i on batch. 

25. Transf t h e  sample to  Cel l  18 and make gamma check. If t h e  
t o t a l  " 7 ~ s  in s-324- i s  g rea t e r  than 100 cur i e s ,  contact  
supervis ion.  

24. Composite t he  sample i n  t'ne proper composite b o t t l e .  Use 
I m i l l i . l i t e r  per 50 gal lons of so lu t ion  in S-524. 

25. J e t  S-324 t o  waste. 

B. Bed 'Transfer -Lo C-17 

NOTE: This operat ion wi.11 be done a s  dlirected by supervision. 
Supervision w i l l  determine i f  water c r y s t a l l i z a t i o n s  are 
necessary i n  (2-27. 

1. Tf water crys-Lal l izat ion i s  needed, add gal lons of  
water t o  C-27 and then proceed as i n  Sect ion A above. 

2. With C-2'7 empty except f o r  a crystal .  bed of gallons, 
add I___ gal lons of water t o  C-27 (check with superv is ion) .  

3. 'Turn on the  C - 2 7  a g i t a t o r  and the  contact  mike. 

4. Turn on t h e  steam t o  C-27 c o i l  a.nd hea t  C-27 t o  90°C. 

5. Digest C-2'7 at 90°C for 30 minutes; then turn off the  steam. 

6. 'Turn on -titie c h i l l e d  water t o  C-27 and cool C-27 t o  50°C. 
Control c-27 temperature a t  50°C. 



7. NOTE: Watch f o r  a temperature break during the  cooling. If 
a temperature break occurs, t u r n  of f  the  c h i l l e d  water 
and contac t  supervis ion.  

8.  Cheek t h a t  C-17 i s  ready to receive so lu t ion .  

9. Open the  valve from C-27 to C-17 and t u r n  on the  j e t .  

10. Jet  the  so lu t ion  from C-27 t o  C-17. When C-27 l i q u i d  l e v e l  
reaches 158, t u r n  o f f  t he  C-27 a g i t a t o r .  

11. Idhen C-27 i s  empty, t u r n  o f f  t he  j e t .  Add 10 ga l lons  of 
water t o  C-27, j e t  it to C-17, then turn off  the j e t  and 
close the  valve. 

12. 'Turn off a l l  valves  and j e t s  on C-2.7. 

C. F i l t r a t e  Return t o  C - 1 7  

NOTE: 'This opera'tion i s  t o  be done wh.en the  137Cs content  i n  
C-27 exceeds curies. 

1. Turn r3n the  C-27 a g i t a t o r  and t h e  contact  mike. 

2. Turn on s b e a m  t o  C-27 and hea t  C-27 to gO°C. 

3 .  Digest C-27 at 2Jl"C f o r  15  minutes. 

4. Turn off steam, t u r n  on chTl1ed water to C-27, and cool C-27 
t o  SOOC. 

5. NOTE: Watch f o r  a temperature break during the  cooling. If 
a break i s  noted, t u r n  of f  t h e  c h i l l e d  w a t e r  and con- 
t a c t  supervis ion.  

6. Control C-27 a t  50"~. 

7. Check t h a t  C-17 i s  empty except f o r  c r y s t a l  bed. 

8. Open the valve from C-27 t o  C-17 and turn on t h e  j e t .  

9. J e t  t h e  so lu t ion  i'rom C-27 t o  C-17. When C-27 l i q u i d  l e v e l  
reaclies 15$, t u r n  off C-27 a g i t a t o r .  

10. When C-2'9 i.s empty, t u r n  o f f  the  j e t  and close t he  valve.  

11. Close all valves and j e t s  on C-27. 



FISSION PXODUCTS DEVELOPMENT LABORATORY 

CESIUM-137 CONCENTRATE CRYSTALLIZATION 

NOTE: The s t a r t i n g  po in t  f o r  t h i s  operat ion i s  immediately a f t e r  a t r a n s f e r  
of 1 3 7 C s  from C l ' l  t o  C38 or as otherwise i n s t r u c t e d  by supervis ion.  

A. C r y s t a l l i z a t i o n  Operation 

1. Turn on t h e  C38 a g i t a t o r  and t h e  contact  mike, 

2. Turn on steam t o  C38 and hea t  ~ 3 8  t o  90°C. 

3. Digest  C38 at 90°C f o r  - minuties, 

4. Turn off steam and t u r n  on t h e  ~ 3 8  f i l t e r  blowdown air .  

5. Turn on c h i l l e d  water t o  C38 and cool C38 t o  O C .  If a 
temperature break i.s noted, record t h e  c r y s t a l  volume. 

6. Continue t o  a g i t a t e  C38 f o r  minutes from t h e  temperatiire 
break (or  from t h e  t i m e  t h a t  O C  w a s  reached) ,  

Turn o f f  t h e  C38 a g i t a t o r  and t u r n  off  t h e  C38 f i l t e r  blowdown air .  7. 

8. ,411.0~ the C38 c r y s t a l  bed t o  s e t t l e  f o r  minutes. 

9.  Check Lhat ~ 4 8  i s  empty and t h a t  a l l  valves  and j e t s  t o  C 4 8  are 
closed e 

10. 

11. 

Open t h e  valve from t h e  C38 f i l t e r  j e t  t o  ~ 4 8 .  

Turn on t h e  j e t  a-nd f i l t e r  t h e  so lu t ion  Prom ~ 3 8  t o  C48.  
C48 temperature below 6 0 O c .  

Control 

12. I f  the  f i l t e r  j e t  s tops  p u l l i n g  solution before  C38 i s  empty (as 
ind ica t ed  by t h e  j e t  therniocouple or by t h e  ~ 3 8  l i q u i d  level) 
t u r n  o f f  t h e  j e t ,  c lo se  th2 valve,  and t u r n  on the f i l t e r  blow- 
do7.m a i r  for 1 minute; then  turn o f f  t h e  f i l t e r  blowdown air .  

13. When the  f i l t r a t i o n  i s  complete, t u r n  o f f  t h e  f i l t e r  j e t  and c lose  
t h e  valve.  

15. 'Turn off t he  C38 c h i l l e d  water.  

16. Immediately add 25 ga l lons  of xster t o  C38 (unless otherwise 
i r is t ructed by superv is ion)  and t u r n  an c h i l l e d  water t o  ~ 3 8 .  



17. Turn on t h e  C38 a g i t a t o r  and t u r n  on t h e  f i l t e r  blowdown a i r .  

18. Check with superv is ion  f o r  handl ing of t h e  C48 so lu t ion .  

19. The s o l u t i o n  from C48 w i l l  normally be j e t t e d  back t o  C17 and 
combined with t h e  next mainstream feed  batch. 
i s  t o  be done, proceed as f o l l o v s :  

When t h i s  opera t ion  

a. Check t h a t  C17 i s  ready t o  r ece ive  so lu t ion .  

b. Determine t h e  137Cs content i n  C 1 7  ( e i t h e r  by gamma check 
sample o r  from previous Batch Data Shee t ) .  

c. Open t h e  valve from C48 t o  C l 7  and t u r n  on t h e  j e t .  

d. When t h e  C48 l i q u i d  l e v e l  reaches 15%, t u r n  off the C48 
a g i  t a t  ox. 

e. When ~ 4 8  i s  empty, t u r n  off t h e  j e t  and c l o s e  t h e  valve. 

f. Check t h a t  a l l  valves ,and j e t s  t o  and from ~ 4 8  a re  closed. 

g. Determine t h e  137Cs  content i n  C 1 7  by g m a  check. 

h. By d i f f e rence  (Step g ininus Step b ) ,  determine t h e  amount of 
137Cs recyc led  from C42 and record  it on t h e  Batch Data Sheet. 

B. Water C r y s t a l l i z a t i o n  

1. Check with superv is ion  f o r  t h e  volume of water needed f o r  t h e  
water c r y s t a l l i z a t i o n  and -then add the  water t o  C38. 

NOTE: ~ 3 8  will normally have 215 ga l lons  of s o l u t i o n  5.n it when t h e  
opera t ion  i s  s t a r t e d ;  t h i s  must be taken i n t o  account when ca l -  
c u l a t i n g  t h e  water addi t ion .  

From t h i s  po in t ,  t h e  water c r y s t a l l i z a t i o n  i s  i d e n t i c a l  t o  t h e  
" C r y s t a l l i z a t i o n  Operation," Section A above. 

2. Check with superv is ion  for t h e  number of water c r y s t a l l i z a t i o n s  
needed. 



FISSION PRODUCTS DEVELOPMENT UEORATORY 

CESIUM-137 PURIFICATION CRYSTALLIZATION 

NOTE: The s t a r t i n g  poin t  f o r  t h i s  opera t ion  i s  determined by supervis ion.  

1. 

2 .  

3. 

4. 

5 .  

6. 

' I .  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

A t  t h e  s t a r t i n g  t ime,  see  t h a t  t h e  following condi t ions e x i s t :  

a. C38 contains  25 gal lons  o f  so lu t ion .  

b. 

c. 

d. C38 i s  empty. 

e .  C38 c h i l l e d  water i s  oil. 

Check with supervis ion f a r  approval to start  operat ion.  Super- 
v i s i o n  w i l l  determj.ne whether additional.  water i s  t o  be added t o  
C38. 

Turn of f  t h e  C38 c h i l l e d  water. 

C38 a g i t a t o r  and f i l t e r  blowdown air are on. 

All j e t s  and valves  on Ce l l  8 panelboard are closed, 

Turn on steam t o  C38 and heat C38 t o  O C .  

Digest C38 at OC f o r  minutes. 

Tbrn off t h e  steam, t u r n  on c h i l l e d  water t o  ~ 3 8 ,  and cool ~ 3 8  t o  
2ooc. 

Control the: ~ 3 8  temperature a t  20°C f o r  1 hour. 

Turn off  the C38 a g i t a t o r  and t h e  f i l t e r  blowdo1.m air .  

Allow t h e  C38 c r y s t a l  bed t o  s e t t l e  f o r  1 hour. 
temperaturc at  2OoC during t h e  s e t t l i n g  period. 

Check tha t  ~ 4 8  i s  ready t o  rece ive  so lu t ion .  

Open the valve from the C38 f i l t e r  jet t o  ~ 4 8 .  

Turn on t h e  jet, and f i l t e r  t h e  so lu t ion  from ~ 3 8  t o  (24.8. 
Control t h e  C48 temperature below 6ooc. 

Control. t h e  C38 

t h e  f i l t r s t i o n  i s  complete, t u r n  o f f  t h e  f i l t e r  j e t  and 
c lose  t h e  valve.  

Turn on the C48 a g i t a t o r .  



15.  Turn o f f  t h e  C38 c h i l l e d  water. 

16. Immediately add 25 ga l lons  of water t o  ~ 3 8  (unless  otherwise 
i n s t r u c t e d  by superv is ion)  and t u r n  on t h e  c h i l l e d  water t o  C 3 8 .  

17. Turn on t h e  C38 a g i t a t o r  and t u r n  on the f i l t e r  blowdown air .  

1-8. Check with superv is ion  f o r  handl ing of t h e  C48 so lu t ion .  

19. The s o l u t i o n  from C48 w i l l .  normally be j e t t e d  back t o  Cl7 and 
combined with t h e  next mainstream feed batch.  When t h i s  operat ion 
i s  done, proceed as fol lows:  

a. Check t h a t  Cl7 i s  reaiijj t o  rece ive  so lu t ion .  

b. Determine t h e  137Cs content  i n  C17 ( e i t h e r  by gamma check 
sample o r  from the  previous Batch Data Shee t ) .  

c .  Open the  valve from C4.8 t o  Cl7 and %urn on t h e  j e t .  

d. When t h e  C48 l i q u i d  l e v e l  reaches I?%, t u r n  o f f  t h e  ~ 4 8  
a g i t a t o r  

e. When ~ 4 8  i s  empty, t u r n  o f f  t h e  j e t  and c lose  t h e  valve. 

f. Check t h a t  a l l  valves and jets t o  and from Cb8 are closed.  

g. Determine t h e  1 3 7 C s  content  i n  C17 by making a g a m a  check. 

h. By d i f f e rence  (S tep  g minus Step S ) ,  determine t h e  amount of  
1 3 7 C s  recycled from C48 and record  it on t h e  Batch Data Sheet.  

NOTE: Supervision w i l l  determine t h e  number of p u r i f i c a t i o n  
c r y s t a l l i z a t i o n s  t o  b e  made. 



FISSION PRODUCTS DEVELOPPENT LABORATORY 

CESIUM-137 TETRAOXALATE CRYSTALLIZATION 

NOTE: Tnis procedure i s  t o  be done only on approval of supervis ion.  
It cfliist be scheduled so t h a t  t h e r e  i s  a minimum delay between t h e  comple- 
t i o n  of t he  C s 8  procedure and s t a r t u p  of iiie Cs1.4 procedure.  

A .  Preopera t iona l  Checks 

1. Check t h a t  Lhe "Cesium-137 Pur i f i ca t ion"  procedure i n  C-38 i s  
complete m d  t h a t  C-38 contains  at l eas t  20 gallons o f  so lu t ion .  

2. Check t h a t  C-I-t8 i s  empty and t h a t  a l l  va lves  and se rv ices  t o  
C-48 are c losed .  

3 .  Check t h a t  all valves  and serv ices  t o  c-38 a r e  c losed except 
f o r  chil.l.ed water and a g i t a t i o n .  

4 .  Check wj.th supervis ion f o r  approval t o  stai-t Lhe Cs8 
operat  ion .  

B. Operation 
-I_I 

NOTE: Steps B . l - - B . 3  are done by t h e  opcra tors  when t h e  137Cs 
content of c-38 js t o  be determined by sarnplins. 
13p'Cs content of  c-38 i T  t o  be ca3-culateii from material 
balance,  supervibion w i l l  c a l c u l a t e  and t h e  operat ion 
will star t  a t  Step u .4 .  

If t h e  

1. Turn o f f  c h i l l e d  w a t e r  t o  c-38; t u r n  on steam t o  c-38 and hea t  
t o  90"c. 

2. Control. C-38 temperature a t  90°C f o r  1 hour; then  p u l l  two 
lO-mil l i l i -Ler  samples and check on t h e  gamma chamber. If t h e  
gamma chamber readings do not agree wi th in  *lo$, d i g e s t  C-58 
at 90°C f o r  an a d d i t i o n a l  hour and resample. C0n.tinu.e u n t i l  
two samples agree wi th in  ?lo$; then  t u r n  o f f  steam, t u r n  on 
c h i l l e d  water,  and cool c-38 t o  30°C. Control C-38 tempera- 
ture between 20°C and 4 0 ° C .  

3. Calculate  the 137Cs concentrat ion i n  (2-38 by tak ing  the average 
of t h e  l a s t  two check samples. Determine t h e  volume i n  C - 3 8  i n  
l i t e rs ,  assuming s p e c i f i c  g rav i ty  t o  be 1.05.  Calculate  t he  
t o t a l  c u r i e s  i n  c-38; then ca l cu la t e  t he  amount of oxa l ic  ac id  
t o  be added as fol lows:  

a .  Symbols 
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G = grams of cesium i n  C-38, 
c = cesium concentrat ion i n  c-38, 
v = volume i n  c-38 ( i n  L i t e r s ) ,  
W = grams of oxa l i c  a c i d  t o  be added t o  c-38. 

b .  A c u r i e s  = G grams. 
33 c u r i e s  per  gram 

c .  G grams = C* grams per l i t e r .  
V l i t e r s  

(*Note: I€ C i s  between 11 and 44, proceed; otherwise 
check with superzsion): 

d .  V l i t e r s  x ( *  1 x 1.1 = W grams. 
(*Check with supervis ion)  . - 

4. Weigh oui; the oxa l i c  ac id  and add it (as s o l i d )  through t h e  
so l ids -addi t ion  f'unnel t o  c!-38. 

5 .  Rinse t h e  so l id s -add i t ion  funnel  wi th  a volume of water equal 
t o  10s of the  o r i g i n a l  volume i n  e-38 ( s t e p  j d ) .  

6. Turn on t h e  steam t o  c-38 and hea t  t o  70°C. 

' 7 .  Control  C-35 at 7 0 " ~  * 2°C f o r  15 minutes.  

8. Turn of f  t he  steam t o  e-38; t u r n  on t h e  c h i l l e d  water t o  c-38 
and begin cool ing.  
valves ,  con t ro l  t he  cool ing r a t e  so t h a t  C-38 cools  from 70°C 
t o  30°C i n  a per iod of 30 minutes.  

By manual con t ro l  of t h e  c h i l l e d  water 

9. Continue t o  cool C-38 and a d j u s t  t he  cool ing r a t e  so t h a t  C-38 
cools  from 3 0 ° C  to 1 5 ° C  i n  a per iod of a t  least 30 minutes.  

10. Digest C-38 a t  15"c * 1 ° C  f o r  30 minutes.  

11. Turn o f f  c-38 a g i t a t o r  and f i l t e r  blowdown air  and allow Lo 
s e t t l e  f o r  15 minutes.  Co:titrol C-38 temperature a t  15"c -1- 1 ° C .  

12. Open t h e  valve from c-38 f i l t e r  j e t  t o  C-48. 
j e t  and f i l t e r  C-38 t o  C-48. 

Turn on t h e  f i l t e r  

1.3. Wrien C-48 l i q u i d  l e v e l  reaches 1.04, t u r n  on C-48 a g i t a t o r .  
C-4-8 temperature r i s e s  above 5O"C, t u r n  on t h e  c h i l l e d  water to 
C-148 and con t ro l  t he  temperature of C-48 bebween 40°C and 5 0 ° C .  

If 

14. When C-38 i s  empty, t u r n  o f f  t h e  f i l t e r  j e t  and c lose  t h e  valve 
from C-38 f i l t e r  je t  t o  C-48. 

1.5. hmiediately p u l l  a 1 0 - m i l l i l i t e r  sample f r o m  C-48 and check on 
t h e  garma chamber. Calculate  t h e  t o t a l  137Cs content  i n  C-48 
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(assume s p e c i f i c  gravi-ty i s  1.1). 
t a l s  o r  c loudiness .  

Inspect  t h e  sample for. crys- 

a .  If the  sample i s  c l e a r  and the  i o t a 1  13'7Cs i n  C - 4 8  is l e s s  
than  40% of M e  original l3''Cs content  i n  c-38 ( s t e p  3 above),  
;?roceed t o  s t e p  1.6. 

b.  If the  sample i s  not c l e a r  o r  if t he  lZ7Cs content  i n  C-4.8 
i s  g r e a t e r  than 40% of the  o r i g i n a l  137Cs, contac t  supervis ion.  

16. Add 25 ga l lons  of  water t o  C-38. 

17. k n  on t h e  C-38 a g i t a t o r  and a g i t a t e  C-38 f o r  I hour. Control 
t hz  C-38 temperature between 30°C and 40°C. 
above 4OOC. 

Do not hea t  C-38 
I_ 

18. P u l l  two 1 0 - m i l l i l i t e r  samples from c-38. Inspect  t h e  samples 
f o r  c r y s t a l s  and check them on Lhe gamma chambes. If the  samples 
are c l k a r  and t h e  g a m a  chamber readings  agree wi-thin ?lo$, ca l -  
cu la t e  t h e  t o t a l  13''Cs i n  c-38. 
not agree,  d iges t  C-58 an addib iona l  ?now and recheck. 

If samples are not c l e a r  o r  do 

19. Contact supervis ion f o r  approval t o  s tar t  Cs14 opera t ion .  

i'iOT3: Supervision will direc'i. t h e  recyc l ing  of t h e  so lu t ion  from c-M. 
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7Cs TETRAOXALATE CRYSTALLIZATION 

DATA SHEET 

Batch Number Time/Date S t a r t e d  

S ta tus  (before  operat ions ) 
Volume C-38 l i t e r s  

137Cs concent ra t ion  C-38 (by gamma chamber, o r  1 
Is t check mc/ml 2nd check mc / n i l  

Average me /ml 

Total c u r i e s  137Cs i n  C-38 To ta l  w t .  C s  i n  C-38 

Weight concent ra t ion  Cs i n  C-38 d 1 
Operation 

Weight o x a l i c  a c i d  added 

Weight ammonium oxa la t e  added g 

Volume r i n s e  water added 1 

Fina l  volume i n  C-38 before  f i l t r a t i o n  1 

Volume i n  C-48 after f i l t r a t i o n  and r i n s e  1. 

Total c u r i e s  i n  C-48 a f t e r  f i l t r a t i o n  c 

Volume of water added t o  C-38 a f t e r  f i l t r a t i o n  1 

Product Data ( s o l u t i o n  i n  C-38) 
Volume l i t e r s  

1 3  7 ~ s  concent ra t ion  

1st check mc/ml 2nd check mc /m1 

Average me /m1 

Tota l  137Cs c u r i e s  

Remarks I 

Supervisor  



FISSION FRODUCTS DFNETSIPMENT I,A130RAYORY 

CESIUM-137 CARBONATE REPARATTON 

A. Preo-ne rat i o n a l  Checks 

1. Check t h a t  P1l.l~ and K L ~  are empty and t h a t  a l l  valves  and s e r -  
v i ces  t o  P114 and ~ 1 8  (except  ~1.8 of f -gas)  are closed.  

2.  Assemble two f i l t e r s  according t o  ti?? f i l t e r  bui ldup procedure. 

3. Connect t h e  i n l e t  of t h e  primary f i l t e r  t o  -the ?114 bottom d i s -  
charge l i n e ,  us ing  Tygori tubing.  

4. Connect ti?e o u t k t  from t h e  primary f i l t e r  t o  the  i-nl-et of t he  
secondary f i l t e r ,  using Tygon tubing.  

5. Connect t h e  o u t l e t  from the  secondary f i l t e r  t o  t h e  n ipple  on 
the  l i n e  from Cell  14E t o  R18. 

6 .  Check t h a t  t he  manual valve on t h e  l i n e  from C e l l  1 4 E  t o  ~ 1 8  
i s  c losed  and check t h a t  ihe manual bottom discharge valve 
from Pl14 i s  closed.  

7. Turn on the vacuum steam j e t  LO m8. ~f t h e  vacuum gage on ~ 1 8  
reads ( - )  20 f t ,  t he  jet i s  opera t ing  properly.  

NOTE: 'The opera t ion  o f  tu rn ing  on the  vacuum j e t  w i l l  aubomatically 
c lose  t h e  818 off -gas  and t u r n  on the vaciiurn j e t  condenser 
water. 

8. open the  manual. valve on the l i n e  from Cel.3. l 4F :  t o  F U ~ .  
reading on the  818 vacuum gage remains the  same, the  fl:.l.ter 
assemblies are l e a k t i g h t  and Lhe opera t ion  can cont inue.  If 
t he  vacuum drops, a l e a k  i s  ind ica t ed  and the l e a k  iiiust be 
cor rec ted .  Check with supervis ion.  

If t h e  

9. When t h e  f i l t e r s  are l e a k t i g h t ,  c lo se  the manual valve from 
Ce l l  l 4 E  t o  ~ 1 8  and tu rn  o f f  t he  ~ 1 8  vacuum j e t  ( t h i s  w i l l  
automaiical ly  open the R13 oyf-gas a n d  turn off  t he  vacuum 
j e t  condenser water). 

10. Check t h e  Pl1.4 bottom discharge valve by opening it comple.tely; 
then  c lose  it. 

11. Make up 5 l i t e r s  or oxa l i c  aci.d wash so lu t ion  as fol lows:  
Dissolve 465 grams of oxa l i c  a c i d  i n  w a t e r  and d i l u t e  t o  
5 l i t e r s .  

1'2. Check that the Cs8  opera t ion  i s  complete and t h a t  so lu-  
t i o n  i s  ready i o  be t r a n s f e r r e d .  
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13. Check with supervis ion f o r  approval t o  begin operat ion.  

B. Up e r a  t i o n  

1. Set up communications between Ce l l  8 panelboard and Cel l  14E.  

2. Open t h e  valves  from C-38 to P114 and t r a n s f e r  
so lu t ion  t o  P114; then  t u r n  o f f  t h e  j e t  and c lose  the  va lves .  
(Check with supervis ion f o r  t h e  volume t o  be t r a n s f e r r e d . )  

l i t e r s  of 

3 .  Turn on t h e  Pa14 a g i t a t o r  and set the  speed con t ro l  a t  90%. 
Agi ta te  f o r  15 minutes.  

4. Pull two 1 0 - m i l l i l i t e r  samples from P114 and check on the  gamma 
chamber. 
m i l l i l i t e r  and 1100 m i l l i c ~ i e s / m i l l i l i t e r ,  proceed; otherwise 
contact  supervis ion.  

If t h e  concentrat ion of 137Cs i s  between 330 m i l l i c u r i e s /  

5. NOTE: These samples w i l l  be entered i n  the  sample l o g  book a s  - Csl4-Fl and Csl4-3'2, with t h e  137content by gamma chamber 
noted. Do not  submit t he  samples t o  Analy t ica l  un le s s  i n s t r u c t e d  
by supervis ion.  

<3. Turn of f  t he  P114 a g i t a t o r  and determine t h e  volume of so lu t ion  
i n  P114 (assume s p e c i f i c  g r a v i t y  i s  1.1); then t u r n  t h e  a g i t a t o r  
back on and s e t  t h e  speed c o n t r o l  a t  90%. 

7 .  Calculate  the t o t a l  c u r i e s  of L37Cs i n  P114. 

8. Calculate  t h e  amount of oxa l i c  ac id  t o  be added as fol lows:  

a .  Symbols 

A = c u r i e s  of 137Cs i n  P114, 

G =: grams of ces iun  i n  P114, 

M 

M 

W 

W 

V 

= moles of cesium in P114, 

= moles of oxa la te  i n  P114, 

= equivalent  grams of oxa l i c  ac id  i n  P114, 

= required grams of oxa l i c  ac id  i n  P114, 

= volume i n  P1L4 ( i n  l i t e r s ) ,  

C 

0 

0 

f 

W = grams of oxa l i c  acid t o  be added Lo P114. 
a 



9.  

10. 

11 " 

12. 

1-3 " 

14 

15 - 

16. 

1'7 . 
18. 

19. 

20. 

21. 

b.  A c u r i e s  
= G gra,rns . 33 c u r i e s  per gram 

C .  G grains 
= Mc moles . 135 grams pe r  moles 

d .  M moles X 2 = M moles. 

e .  M moles X 128 grams pe r  mole = W g~am;;. 

f. 

C 0 

0 0 

v l i t e r s  x - (* ) x 1.1 = wf. 
(*Check with supervis ion)  

e .  W grams minus W g r a m s  = W grams. 

Supervision w i l l  check ca l cu la t ion .  

f 0 a 

Check with supervis ion f o r  approval 'io add the  oxa l i c  a c i d .  

Weigh out  t h e  amount of oxa l ic  ac id  calcul.ated i n  s t e p  8.f 
above and add it (as s o l i d )  t o  PK.4 through the so l ids -  
add i t ion  funnel .  

Rinse t h e  solids-add-it ion funnel with a volume of water equal  
t o  lo'$ of t h e  0rigi.na.l volume i n  P114 ( s t e p  6 above). 

TuY.n on t h e  steam t o  Pl l l i  and hea t  -50 70°C. 

Digest P114 at  '70°C .? 2°C for 1-5 minutes. 

Turn of f  t h e  steam 'LO P114. 

Turn on the c h i l l e d  water t o  P114 and begin cool ing.  
operati-on of t he  c h i l l e d  water valve,  con t ro l  the cool tng rate 
so  t h a t  t h e  so lu t ion  cools  from 70°C t o  30°C i n  a period of 30 
minutes. Keep t h e  cool ing rate as even as poss ib l e .  

Ey manual 

Continue cool ing P11k. 
so lu t ion  cools  from 30°C t o  16"c i n  a per iod of a t  l e a s t  30 
minutes . 

Control the  cool ing r a t e  so  t h a t  -the 

Digest P114 a t  16"c * 1 ° C  for 15 minutes.  

Check t h a t  a l l  va lves  t o  and from 218 a r e  c losed.  

Open t h e  manual valve on t h e  l i n e  from Cell 1.4E t o  ~ 1 8 .  

Turn on the  ~ 1 8  vacuum steam je - t .  

Open the  bottom discharge valve from P l l k  and begin f i l t r a t i o n .  
Watch the  T i l t e r s  and l i n e s  f o r  leaks; i f  any are noted, close 
t h e  bottom discharge valve from P114 and contact supervis ion.  



22. Control .the temperature of P114 a t  16"Ck 1 ° C  during t h e  f i l t r a -  
t i o n .  When P114 l i q u i d  le l re l  reaches l@j, t u r n  o f f  t h e  a g i t a t o r .  

23. While f i l t r a t i o n  i s  going on, check with supervis ion t o  de te r -  
mine if washing of t he  p r e c i p i t a t e  i s  t o  be done. 
i s  t o  be done, cool  t h e  wash so lu t ion  ( s t e p  A . 1 2  above) t o  l S o C ,  
and set up communications between Ce l l  14E  panelboard and P114 
so lu t ion  add i t ion  a r e a .  

If washing 

24. Watch the  wgon l i n e  between P114 and t h e  primary f i l t e r .  
no more s l u r r y  i s  being drawn from P114, make f i v e  1 - l i t e r  washes: 

When 

a. Set  P114 a g i t a t o r  speed a t  Is$. 

b, Add 1 l i t e r  of wash so.lution t o  P114. 

c .  Allow a l l  so lu t ion  t o  be pul led  from P114. 

d. Repeat s t egs  a, b, and c f o r  a t o t a l  of f i v e  washes. 

25. Continue t o  p u l l  vacuum on K 1 8  f o r  30 minutes a f t e r  t h e  l as t  of 
t h e  so lu t ion  has  been drawn from Pl14. Then t u r n  o f f  the vacuum 
steam j e t  on Rl.8 and c lose  the  manual valve between Ce l l  14E and 
R I B .  k a v e  the  P114 bot ton  discharge valve open. 

26.  Turn on R18 a i r - spa rge r  and sparge f o r  5 minutes; then  t u r n  a i r  
o f f .  

27. Open t h e  va lves  on t h e  ~ 1 8  sample l i n e s  and p u l l  two samples. 
Check t h e  samples on t h e  gama  chamber and c a l c u l a t e  t he  t o t a l  
137Cs i n  Rl8 (assume s p e c i f i c  g rav i ty  i s  1.1). If the  13?Cs  
content i n  Rl.8 i s  l e s s  than  40$ of t h e  o r i g i n a l  137Cs conten-t 
i n  P114 ( s t e p  B.7 above), proceed; otherwise,  contac t  super- 
v i s ion  f o r  recyc le  i n s t r u c t i o n s .  

28. Check t h a t  C-48 i s  empty except f o r  previous oxa la te  f i l t r a t e s  
and t h a t  t h e r e  i s  s u f f i c i e n t  f r e e  volume i n  C-48 t o  accept t he  
so lu t ion  from R18. 

24. Open t h e  valves  from R18 t o  C-48, j e t  R18 t o  C-48; then turn off  
the j e t  and c lose  t h e  va lves .  

30.  Close t h e  bottom discharge valve from P11k. 

31. Release t h e  clamp from t h e  cover of t he  primary f i l t e r  and 
c a r e f u l l y  remove t h e  cover .  

32. NOTE: If any white s o l i d  sdheres  t o  t h e  Saske ts ,  scrape it of f  
i n t o  t h e  f i l t e r  thimble.  

33. Using t h e  s p e c i a l  f i l t e r  tongs,  l i f t  t h e  f i l t e r  thimble out of 
t h e  s t a i n l e s s  s t e e l  f i l t e r  s h e l l .  



3'c. Store  t h e  p r e c i p i t a t e  i n  t h e  thimble i n  a s t a i n l e s s  s t e e l  beake-r 
i i n t i l  i t  i s  ready t o  ca l c ine .  

C .  Calcination. __ 

1. Check t h a t  t he  C e l l  14-W furnace i s  cool  ( Q l 3 " C ) .  

2. Check t h a t  -the n i cke l  support rack i s  i n  p lace  l.n t h e  furnace.  

3. Using a spa tu la ,  remove t h e  p r e c i p j t a t e  from the  f i l . t e r  thimble 
and put  it i n t o  a n i cke l  ca l c in ing  t r a y .  Se t  t he  f i l t e r  thimble 
a s ide  f o r  clcsnup and recovery of t he  137Cs. 

4. Transfer t h e  loaded ca l c in ing  t r a y  t o  Ce l l  14W. 

5. I n s e r t  t h e  ca,lcining t r a y  i n t o  t h e  furnace by pos i t ion ing  t o  
furnace 1-oading platform i n  t h e  furnace door, l i f t i n g  the ca.1- 
c in ing  tray onto one of t h e  shelves  o f  t h e  platform,and then  
s l i d i n g  ihe t r a y  i n t o  t h e  furnace u n t i l  i"i j u s t  clears t h e  door .  

NOTE: More than one batch of p r e c i p i t a t e  may be calcined a t  once. 
Check with supervis ion.  

6. Remove t h e  f w n a c e  loading platform.  
door. 

Close and s e a l  t h e  furnace 

7. Check t h a t  t h e  a i r  i n l e t  valve t o  t h e  furnace i s  open and tht  
t h e  Nz i n l e t  t o  t he  furnace i s  c losed .  

8. Connect t h e  off-gas  o u t l e t  from t h e  f i r n a c e  t o  t h e  off-gas  
n ipple  (no t  t o  t h e  scrubber) and open the  manual valve on t h e  
of f -eas  header.  

9. k e c k  t h a t  t he  furnace c o n t r o l l e r  i s  s e t  a t  t h e  same tempera- 
t u e  as  t h e  furnace.  

1.0- Turn on the  furnace power. 

11.. Manually set  t h e  furnace c o n t r o l l e r  a t  2OoC above furnace temp- 
e r a t u r e .  A s  t h e  fiirnace begins  t o  hea t ,  advance the c o n t r o l l e r  
every 5 minutes arid keep it a t  20°C above furnace temperature.  

12. When the  furnace temperature reaches llO°C, con t ro l  a t  110°C 
f o r  2 h o u s .  

1.3. A f t e r  2 hou_rs a t  llO°C, manually increase  t h e  set poin t  on the  
finmace c o n t r o l l e r  as i n  s t e p  C.12 above and heat  t h e  furnace 
t o  300"c. 

14.  Control t h e  fu-rnace temperature a t  300"c f o r  2 hours.  
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15. Turn o f f  t he  furnace power switch and allow t h e  furnace t o  cool .  

16.  When the  furnace has cooled t o  l e s s  than 170°C, open t h e  furnace 
door and c lose  t h e  manual valve on t h e  off-gas  header.  

17. When t h e  furnace lrias cooled t o  less than 1 2 O o C ,  remove t h e  
ca l c in ing  t r a y s .  Transfei- the  t r a y s  t o  C e l l  14E.. 

18. S t i r  t h e  calcined powder t o  break up any lumps. 
powder from the ca l c in ing  tray i n t o  a t a r e d  s t a i n l e s s  s t e e l  
s torage beaker and determine t h e  t o t a l  weight of powder. 

Transfer t h e  

19.  Weigh out a sample of t h e  powder i n t o  a calor imeter  cup and 
run  ca lor imet r ic  ana lys i s .  

20. Check with supervision f o r  s torage  of powder. 
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Ratch Number Time / U a t  e S t a r t  e d 

S ta tus  (before  opera t ions)  
-_._- 

Volume i n  ~11.4 -. I_ l i t e r s  

1 3 7 C s  concentrat ion i n  P11b (by gamma or ) 
-__1_ 

1st check mc/ml 2nd. check mc / m l  

Average mc /ml 

Total. cu r i e s  137Cs i n  P114 _I Tota l  w t .  C s  i n  P l l h  ..-.-__l__g 

Operation 

g Weight oxa l i c  a c i d  added---.-- - 
Digpstion Times: S t a r t e d  C oinp l e t  e d 

Completed Cooling Times: S t a r t ed  

F i l t r a t i o n  T i m e s  : Sta r t ed  ~ Cornpl a t  e d 

F i l t r a t e  Volume 

1 3 7 ~ s  concentrat ion i n  f i l t r a t e  

--__I 

l i t e r s  -.. 

l s i  check - mc/ml 2nd check m c  /ml 

Average me /nil  

Calcinat ion Times: S t a r t e d  C ompl e t  e d 

Calc ina t ion  tenip. ( a t t a c h  furnace record sheets) 

P r o d - u c t  Data 

T o t  a 1- we i ght  

Calorimeter Resu l i ; s  

1st check: Sample w t  e;, c a l .  temp. m.v., c/g 

2nd check: Sample w t  ---I_ g ,  c a l .  temp. m.v., c / g  

Average c / g  

Total cur i e s  137Cs i n  product 

Product d i  s po s i  ti. on 

- Remarks 

Supervisor 



FISSION PRODUCTS DEVELOPiWNT LABORATORY 

FURNACE RECORD 

Date 

Mat er i al Batch No. 

Furnace No. Oper at ion 

Remarks 

Supervisor 
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FISSION PRODUCTS DEVELOPWJT LABORKL'ORY 

CESIUM-137 CHLORIDE PREPARATION 

A. Preliminary Setup 

1. Check t h a t  t h e  following i t e m s  a r e  i n  C e l l  13: 

a. Three 8OO-miUili ter tantalum beakers .  

b. Tantalum s t j . r r i ng  rods.  

c. Hot p l a t e s  with asbestos  pad 

d. Balance and weights.  

e. Two s e t t l i n g  vesse l s ,  A and B. 

f .  Vacuum f l a s k  with l i n e s .  

g. Off-gas b e l l  j a r .  

h.  Glass s t i c k  f i l t e r s  ( a t  l e a s t  6 )  with b a l l  j o i n t s .  

i. F i l t e r  s to rage  beaker. 

j . 50-mi l l i l i t e r  graduated cy l inder .  

2 .  Check that; t h e  fol lowing i t e m s  a r e  i n  C e l l  14E: 

a.  Bot p l a t e  with off-gas funnel  connected t o  off-gas l i n e  with 
manual valve c losed .  

b. Variac-control hot  p l a t  e .  

c .  Slanted beaker holder .  

d. Ta,ntalum s t i r r i n g  rod.  

e. Storage cans as requi red  (check with supervl sion). 

f .  Balance, weights,  and spa tu l a s  f o r  weighing powder. 

Assemble (or check) t h e  Cell 13 off-gas scrubber system as fol lows:  3. 

NOTE: The NaOH so lu t ion  i n  t h e  scrubbers i s  changed every second batch.  

a. Drain so lu t ion  from both NaOH scrubbers and d iscard .  

b .  Empty condensate c o l l e c t i o n  f l a s k .  Neut ra l ize  by adding a n  
equal  volume of 1 0  - M NaOH;  then  d iscard .  Replace f l a s k .  



c ,  

d. 

Fill both NaOH scrubbers  t o  t h e  overflow arm w i t h  4 

Connect w a t e r  t o  bottom nipple  of condenser c o i l .  
t h e  l i n e  from t h e  t o p  n ipple  i s  d i r e c t e d  t o  d ra in .  

NaOH. 

Check t h a t  

e.  Connect condenser off-gas t o  t h e  gas i n l e t  of  t h e  f i r s t  NaOH 
scrubber .  

f .  Connect t h e  gas o u t l e t  from t h e  f irst  I'JaOH scrubber t o  t'ne gas 
i n l e t  of t h e  second NaOH scrubber .  

Q .  Connect t h e  gas  o u t l e t  from t h e  second NaOH scrubber t o  t h e  
in-cell vacuum pump. 

11. Conriect t h e  vacuum pump outlet ,  t o  off-gas.  

I n s e r t  a 5OO-miUL1iter "squeeze" b o t t l e  of concentrated N C ~ .  

Check w i t h  superv is ion  f o r  i d e n t i f i c a t i o n  of t h e  1"Cs2C03 powder 
t o  b e  used. 

4. 

5. 

b. Dtssolving of '"7Cs?CO2 

1. 

2. 

3* 

4. 

5 .  

6. 

7 * 

Weigh out --- grams of 1 3 7 ~ s  zC03 and put  i n t o  a tantalum 
beaker .  

If t h e r e  i s  a h e e l  i n  sett:Ling v e s s e l  A l e f t  from a previous run,  
d r a i n  t h e  h e e l  i n to  t h e  tantalum beaker containing t h e  137CszC03 
(no r i n s e  of v e s s e l  A r equ i r ed ) .  

Add deniineralized water t o  t h e  beaker u n t i l  it i s  approximately 
ha l f  f u l l .  Stir continuously for 10 minutes.  

Check t h a t  -the bottom o u t l e t  from v e s s e l  A i s  closed;  then  s l u r r y  
t h e  contents  of t h e  t a n t a l l m  beaker i n t o  vessel A (no r i n s e  of 
beaker i s  r e q u i r e d ) .  
batch.  

Set ';he tantalum beaker aside f o r  t h e  next 

A l l o w  t h e  s l u r r y  i n  v e s s e l  A t o  s e t t l e  f o r  30 minutes. While the 
s l u r r y  i s  s e t t l i n g ,  check t h a t  the vacuum t r a n s f e r  f l a s k  i s  empty; 
then  connect t h e  o u t l e t  from t h e  vacuum t r a n s f e r  f l a s k  t o  R l i ) .  
Connect a glass f i l t e r  s t i c k  t o  t h e  vacuum t r a n s f e r  f l a s k  inlet. 

A f t e r  t h e  30-minute s e t t l i n g ,  open t h e  manual block ~ a l v e  ( i n  C e l l  
14E) -to 1318 arid. t u r n  on t h e  R l 8  vacuum j e t .  

F-LJ.l;er t he  s o l u t i o n  from the t o p  po r t ion  of s e t t l i n g  v e s s e l  A into 
the vacuum t r a n s f e r  f l a s k  as fol lows:  

a. Hold t n e  f i l t e r  s t i c k  j u s t  under t h e  sur face  of t h e  s i ~ l u t i o n .  
A s  t h e  s o l u t i o n  l e v e l  drops, Lower t h e  f i l t e r ,  
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b. Keep tile f i l t e r  a t  t h e  s i d e  of t h e  ves se l ;  do not i e t  - the  
f i l t e r  ge t  i n t o  t h e  lower (narrow) por t ion  of  t h e  vessel.. 

c .  If t h e  f i l t e r  becomes plugged, l i f t  it out of t h e  so lu t jon  but 
hold i t  over t h e  ves se l .  Turn o f f  vacuum and allow any solu- 
t i o n  t h a t  i s  i n  t h e  f i l t e r  t o  d r a i n  back i n t o  t h e  s e t t l i n g  
vesse l .  Then disconnect t h e  f i l t , e r  and s t o r e  it i n  t h e  f i l t e r  
s torage  beaker.  Attach a new f i l t e r  anti proceed. 

8. Wnen t h e  so lu t ion  from t h e  t o p  por t ion  of s e t t l i n g  vesse l  A has 
been f i l t e r e d ,  t u r n  o f f  vacuum ( l e t  any solutrion from f i l t e r  d ra in  
back t o  t h e  s e t t l i n g  v e s s e l )  and disconnect t h e  f i l t e r .  S tore  t h e  
f i l t e r  i n  t h e  f i l t e r  s to rage  beaker.  Close t h e  H18 block valve. 

9.  Transfer t h e  soluti-on from t h e  vm:uum t r a n s f e r  flask t o  a c lean 
tantalum beaker.  

NOTE: If t h e r e  i s  enough sol-utinn to more trian h a l f  f i l l  t h e  tantalum 
beaker ,  d iv ide  t h e  so lu t ion  i n t u  two approximately equal por- 
t i o n s  and put each por t ion  jn a tantalum beaker .  

C.  Chloride Conversion 

NOTE: If two beakers a r e  used, t r e a t  both by same procedure. 

1. 

2. 

3. 

1.1 . 

5. 

Measure approximatel-y 25 rfitll-il.?.ters (‘5 r L l i i l i ’ c ? r s ,  s ince  
voluifle i s  no t  c r i t i c a l )  o f  concentrated HC1 i n t o  t h e  50- 
n i l l i l i t e r  graduated. bea,ker . 
While s t i r r i n g  t h e  f i l t e r e d  C s 2 C 0 3  so lu t ion  i n  t h e  tantalum 
beaker (use  tantalum s t i r r i n g  r o d ) ,  slowly add the  -25 m i l l - i l i t e r  
of concentrated N C I .  There w i l l  be some foaming, Af te r  adding 
t h e  HCI., s t i r  u n t i l  foaming stops. 

Repeat s t eps  1 and 2 u n t i l  t h e r e  i s  no foaming upon add i t ion  of  
-25 m i l l i l i t e r s  of H C 1 .  Then s t i r  w e l l  and allow t h e  so lu t ion  
t o  s tand  f o r  10 minutes,  

Without s t i r r i n g ,  add one more -25 -mi l~ l i l i t e r  po r t ion  of con- 
cen t ra ted  :-IC1 and observe ca re fu l ly  f o r  foaning. If no foaming 
occurs ,  s t i r  slowly and observe.  If no foaming occurs ,  proceed 
t o  s t e p  5. If foaming occurs a t  any t ime,  s t i r  the so lu t ion  wel.1 
and all.ow t o  s tand  f o r  10 minutes. Hepeat t h i s  sLep u n t i l  no 
foaming occurs. 

S t i r  t h e  so lu t ion  and s l u r r y  t h e  contents  of t h e  tantalum beaker 
i n t o  s e t t l i n g  vesse l  B (no r i n s e  of beaker i s  r equ i r ed ) .  
tantalum beaker a s ide  f o r  t h e  nex-t ba tch .  

Se t  t h e  

NOTE: S e t t l i n g  vesse l  B may contain a h e e l  from a prevfous batch - 
leave hee l  i n  vessel B. 
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6, Allow t h e  s l u r r y  i n  v e s s e l  B t o  s e t t l e  for 30 minutes. While t h e  
slurry i s  s e t t l i n g ,  check t h a t  t h e  vacuum t r a n s f e r  f l a s k  i s  empty; 
then  connect t h e  o u t l e t  from t h e  vacuum transfer  f l a s k  t o  218. 
Connect a c lean  glass f i l t e r  s t i c k  t o  t h e  vacuum t r a n s f e r  f lask  
i n l e t .  

7. After  t h e  30-minute s e t t l i n g ,  open t h e  manual block valve ( i n  
C e l l  14E) t o  R l 8  and t u r n  3n tlne R 1 8  vacuum j e t .  

8. F i l t e r  t h e  s o l u t i o n  from t u e  t o p  po r t ion  of s e t t l i n g  v e s s e l  R i n t o  
t h e  v a c u m  t ransfer  f l a s k  zs  fol lows:  

a ,  Hold t h e  f i l t e r  s t i c k  j u s t  under t h e  su r face  of  t h e  s o l u t i o n .  
A s  the so lu t ion  l e v e l  drops,  lower t h e  f i l t e r .  

b. Keep t h e  f i l t e r  a t  t h e  s i d e  of t h e  ves se l ;  do not l e t  -the 
f i l t e r  ge t  i n t o  t h e  lower (narrow) po r t ion  of t h e  v e s s e l .  

c. If t h e  f i l t e r  becomes plugged, l i f t  it out of t h e  so lu t ion  
bu t  ho ld  it over t h e  ves se l .  Turn o f f  vacuum and allow any 
s o l u t i o n  t o  d r a i n  back i n t o  t h e  s e t t l i n g  vesse l .  Then dis- 
connect t h e  f i l t e r  and s t o r e  it i n  t h e  f i l t e r  s to rage  beaker.  
Attach a new f i l t e r  and proceed. 

9. When t h e  s o l u t i o n  from t h e  t o p  po r t ion  of s e t t l i n g  vesse l  B has 
been f i l t e r e d ,  t u r n  o f f  ~ 1 8  vacuum ( l e t  any s o l u t i o n  from f i l t e r  
d r a i n  back i n t o  t h e  s e t t l i n g  vessel)  and disconnect t h e  f i l t e r ' .  
S tore  t h e  f i l t e r  i n  t h e  f i l t e r  s to rage  beakes. 
block valve.  

Close t h e  ~ 1 8  

LO. 'Transfer t h e  s o l u t i o n  from t h e  vacuum t r a n s f e r  flask t o  a c lean  
tantalum beaker.  

D.  Evaporation 

1. 

2. 

3 . 
Ir . 

5.  

6 .  

Set  t h e  tantalum beaker containing the f i l t e r e d  137CsCl s o l u t i o n  
on t h e  hot  p l a t e .  

Se t  t h e  off-gas b e l l  jar over t h e  tantalum beaker ,  al lowing t h e  
bottom edge of t h e  b e l l  jar t o  rest on t h e  asbestos  pad. 

Connect t h e  gas o u t l e t  from t h e  b e l l  jar t o  t h e  gas i n l e t  of t h e  
off-gas condenser 

Turn on the cool ing water t o  t h e  off-gas condenser and check t h a t  
t h e  water i s  flowing ( j u s t  a steady stream -- no measured f l o w  i s  
r equ i r ed ) .  

Turn on t h e  in -ce l l  vacuum pump. 

Turn on t h e  hot p l a t e  and se t  on "medium." 
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7. Whi.l.e t h e  so lu t ion  i s  hea t ing ,  observe the system f o r  evidences 
of l eaks ,  e spec ia l ly  vapor coming out of t h e  j o i n t  between t h e  
off-gas condenser and t h e  condensate f l a s k .  If any vapor i s  noted,  
r e s e t  t h e  j o i n t s  of t h e  off-gas system. :If l eaks  cannot be stopped, 
t u r n  o f f  t h e  hot  p l a t e  and contact  supervis ion.  

8. Allow t h e  so lu t ion  i n  t h e  tantalum beaker t o  evaporate t o  dryness.  
Check occasional ly  f o r  evidence of leaks  i n  t h e  off-gas system. 
After  5 hours, check t h e  beaker by l i f t i n g  t h e  bell- j a x .  
powder i s  not  completely dry,  rep lace  t h e  b e l l  jar and continue 
e-vaporation, with checks every hour,  u n t i l  the  powder i s  dry.  

If t h e  

9. When t h e  powder i s  dry,  t u r n  of f  the hot; p l a t e .  Di.sconnect t h e  
off-gas o u t l e t  of t h e  b e l l  jar  from t h e  off-gas system and remove 
the  b e l l  j a r  from over t h e  beaker.  

10. Turn o f f  t h e  vacuum pump and t u r n  off  t h e  water t o  t h e  off-gas 
condenser . 

E. Re-evaporation and Baking 

1. Transfer  t h e  tantalum beaker containing t h e  d r i ed  137CsC1 t o  
Ce l l  14E. 

2. Add demineralized water t o  t h e  beaker u n t i l  t h e  beaker i s  approxi- 
mately one-half f u l l .  S t - i r  t o  d i sso lve  t h e  powder. 

3. Set  t h e  beaker on t h e  hot  p l a t e  t h a t  has t h e  off-gas funnel .  
Pos i t i on  t h e  funnel so  t h a t  it covers t h e  top of t h e  beaker,  and 
open t h e  off-gas valve.  

4. Turn on t h e  hot p l a t e  and s e t  on "medium." 

5 .  Check t h e  so lu t ion  every 1 5  m?nut;es. When t h e  solutj.on becomes 
syrupy, remove t h e  beaker from t h e  hot  p l a t e  and s e t  it i n  t h e  
s l a n t e d  beaker holder .  
of f-gas valve.  

Turn o f f  t h e  hot  p l a t e  and c lose  t h e  

6. Immediately begin s t i r r i n g  the powder, using t h e  tantalum s t i r r i n g  
rod. S t i r  continuously until .  t h e  powder i s  no longer s t i c k y  
(usua l ly  about 15 minutes) ,  Allow t h e  beaker t o  s tand  f o r  an 
add i t iona l  45 minutes,  s t i r r i n g  f o r  5 minutes out of every 1 5  
mrinutes. 

7. Transfer  t h e  beaker t o  t h e  o ther  ho t  p l a t e .  Turn on t h e  hot p l a t e  
and s e t  con t ro l  a t  50°C. 

8. Begin s t i r r i n g  powder once every 30 minutes ( s t i r  for 5 minutes 
each t i m e ) ;  check powder temperature a t  each s t i r r i n g ,  ilsing t h e  
s t a i n l e s s  s t e e l  thermocouple. 

a. Heat t h e  powder t o  350°C f 50°C. 



b.  A t  each s t i r r i n g ,  check f o r  formation of lumps and break up 
any lumps t h a t  form. 

Continue hea t ing  and s t i r r i n g  f o r  a t o t a l  of 4 hours af ter  t h e  
powder temperature reaches 3 5 O o C .  

e .  

9. After t h e  powder has been baked, t u r n  of f  t h e  hot  ,p la te .  

10.  Weigh t h e  tantalvm beaker and powder. Transfer  t h e  powder from 
t h e  tantalum beaker t o  t h e  s p e c i f i e d  s torage  can, and c lose  t h e  
can. 
d i f f e rence  . 

Re-weigh t h e  tantalum beaker and determine powder weight by 

11. Transfer  the tantalum beaker and s t i r r i n g  rod back t o  Ce l l  1.3. 

F. Cleanup Operations 

NOTE: The operat ions i n  t h i s  s e c t i o n  are t o  be  done af ter  completion of a 
series of batches ox as otherwise i n s t r u c t e d  by supervis ion.  

1. 

2. 

3.  

4. 

5. 

6 .  

7. 

8 .  

9. 

10. 

Drain t h e  s l u r r y  h e e l  from s e t t l i n g  vessel  A i n t o  t h e  tantalum 
beaker t h a t  was used f o r  t h e  137Cs2C03  d i sso lv ing  (Sec t ion  B 
above 1 . 
Set  t h e  beaker from s t e p  1 under s e t t l i n g  vessel B. Carefully 
d r a i n  s e t t l i n g  v e s s e l  B i n t o  t h e  beaker -- t h e r e  w i l l  be  some 
foaming. Se t  t h e  beaker a s i d e  temporar i ly .  

Add approximately 200 m i l l i l i t e r s  of demineralized water t o  t h e  
tantalum beaker t h a t  w a s  used f o r  t h e  ch lo r ide  conversion (Sec t ion  
C above ) . 
Check tha t  t he  bottom d r a i n  on s e t t l i n g  vessel A i s  closed.  Swir l  
t h e  water i n  t h e  tantalum beaker (from s t e p  3 above) t o  wash t h e  
s i d e s ,  then  pour t h e  water i n t o  v e s s e l  A. Set  t h e  beaker under 
v e s s e l  A arid d r a i n  t h e  s o l u t i o n  from v e s s e l  A i n t o  t h e  beaker.  

Repeat s t e p  4 usi.ng s e t t l i n g  v e s s e l  B (use  t h e  sme wa te r ) .  

liinse a l l  used f i l t e r  s t i c k s  and tantalum s t i r r i n g  rods by swirl- 
ing  them i n  t h e  water i n  t h e  tantalum beaker (from s t e p  $ ) .  

Pour t h e  contents  of t h e  tantalum beaker from s t e p  6 i n t o  t h e  
tantalum beaker containing t h e  hee l s  f r c m  t h e  s e t t l i n g  vesse l s  
( s e e  s t e p  2 above).  

Refer t o  Sect ion C above. 
s o l u t i o n  i n  t h e  tantalum beaker from step 7 .  

Perform s t e p s  C. l .  through C.1: on t h e  

Refex. t o  Sec t ion  il abu-ve. Per€orm a l l  of Sec t ion  D on t h e  so lu t ion  
from step 8. 

Iden t i fy  t h e  d r i e d  powder as ' r 1 3 7 C s C l  Residue." 
v i s i o n  f o r  s to rage  i n s t r u c t i o n s .  
genera l ly  b e  accimulated kefore  being reprocessed) .  

Check with super- 
(Several  batches of residue w i l l  
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FISSION PRODUCTS DEVELOPMENT LABOKnT9RY 

7 C s C Z  PREPARATION 

DATA SHEET 

Hatch Number Timeldate s t a r t e d  - 
Sta tus  (before  operat ions ) 

1 3 7 C s 2 C 0 3  Batch Number 

3 7 C s 2 C 0 3  Act iv i ty  concentrat ion c Ig 

Time f i l b r a t i o n  s t a r t e d  I 

T i m e  f i l t r a t i o n  completed - 
I 

Tota l  f i l t r a t i o n  t i m e  m i  11 

Chloride Conversion - - - -  
1111 Tota l  volume H C 1  added ___ 

Time f i l t r a t i o n  s ta r ted-  

Ti.me f i 1 1; rat i on c om-p 1 e t  e d-. 

'Total f i l t r a t i o n  t ime 

-- Tifile evaporation s t a r t e d  -I 

Time baking completed- 
_II 

Time baking ( 3 5 O O C )  s t a r t e d  

Product Dispos i t ion  

Sample code 



3.69 

FISSION PRODUCTS DEVELOPMENT LABORATORY 

CESIUr4-137 CHLORIDE PELLET PRESSING 

A. Preliminary Setup 

1. Check t h a t  t h e  following i tems a r e  i n  t h e  c e l l ;  i n s e r t  new items 
as necessary: 

a. 

b. 

C. 

d. 

e. 

f .  

g* 

h .  

i. 

3.  

k. 

1. 

m. 

n. 

0. 

P* 

Cl. 

r. 

P e l l e t  p ress  frame with ram. 

Die support  shim i f  required.  

Hydraulic pump, gage (10,000 p s i ) ,  and hoses. 

Die wi th  punches. Check with supervis ion f o r  d i e  s i z e .  

Die saddle  o r  manipulator band. 

Ejec t ion  s tand.  

Three e j e c t i o n  punches (two t h a t  are l 1/2 inches longer than 
t h e  d i e  and one t h a t  i s  1/4 inch longer than  t h e  d i e ) .  

S t e a r i c  ac id  s o l u t i o n  (0.1 gram of s t e a r i c  acid i n  LOO m i l l i -  
l i t e r s  of acetone)  e 

Q t i p s .  

1 - l i t e r  s t a i n l e s s  s t e e l  beaker with g r ips .  

S t a i n l e s s  s teel .  weighing beaker. 

S t a i n l e s s  s t e e l  spoons. 

Stainl .ess s t e e l  funnel ( s i z e d  t o  t h e  d i e )  with rod.  

Balance (check with s t .pervis ion)  . 
S t a i n l e s s  s t e e l  mort= and p e s t l e .  

Bot p l a t e .  

Storage t r a y  for p e l l e t s  i f  required.  

Measuring equipment o r  go-no-go gages as required.  

2. Prepare powder as follows: 

a. Check with supervis ion f o r  designat ion of t h e  1 3 7 C s C J ,  batch 
t o  be used and for amount of powder required.  
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b. 

C .  

d. 

e. 

Transfer  t h e  designated powder from s torage  t o  t h e  1 - l i t e r  
stainless s t e e l  beraker. 

Check the powder for lumps. If necessary,  use t h e  morLar and 
pest3.e t o  break up lumps; then r e t u r n  powder t o  t h e  beaker. 

Connect t h e  e l e c t r i c a l  l ead  on t h e  hot  p l a t e  and p o s i t i o n  t h e  
ho t  p l a t e  at t h e  si.de of  t h e  c e l l  so  t h a t  it does not i n t e r -  
f e r e  with o ther  operat ions.  Label t h e  hot p l a t e  s v i t c h  a t  t h e  
c e l l  face.  

T u r ~  t h e  hot  p l a t e  on "low". 
137C!sCL on t h e  hot  plabe (note  t i m e  t h a t  1 3 7 C s C 1  i s  placed on 
hot  p l a t e ) .  

Se t  t h e  beaker conta in ing  t h e  

3. Arrange press  assembly as foL1ows: 

a. 

b. 

C .  

d. 

e. 

f .  

g* 

Pos i t ion  t h e  press  frame i n  t h e  center  of t h e  c e l l .  Level 
frame wi th  shims. 

Pos i t i on  t h e  hydraul ic  pump so t h a t  t h e  valves are operable 
w i t h  manipul.atars and t h e  gage i s  v i s i b l e .  Connect hydraul.ic 
hose t o  t h e  ram. 

Center t h e  d i e  support  s h i m  on t h e  press  base i f  required.  

Connect t h e  e l .ec t r ica l  l ead  t o  t h e  pump. 

Se t  a dumrqy d i e  on t h e  p re s s ;  t u r n  on the pump and check f o r  
s t ead iness ;  then  apply 500 p s i g  pressure .  Check f o r  hydraul ic  
lenks and reli .eve pressure.  

Turn o f f  t h e  pump and remove t h e  dummy d i e .  

Label t h e  pump switch a t  c e l l  face.  

4. Arrange balance,  weights ,  weighing beaker,  spoons funnel ,  and d i e  
p a r t s  f o r  easy access.  

5 .  Check with superv is ion  f o r  pel le t -handl ing i n s t r u c t i o n s .  

a. I f  p e l l e t s  a r e  t o  be s to red  on t r a y s ,  arrange t r a y s  t o  
rece ive  p e l l e t s .  

b. If p e l l e t s  a r e  t o  be loaded d i r e c t l y  i n t o  capsules or shipping 
cans,  i n s e r t  t h e  proper number of conta iners  i n t o  t h e  c e l l .  
(Supervision w i l l  arrange f o r  degreasing, marking, e t c . ,  p r i o r  
t o  s ta r t  of pe1.1et pressing.  ) 



B. P e l l e t  Press ing  

1. Check with superv is ion  for approval t o  begin operation. The 
1 3 7 C s C 1  must be  d r i ed  for 4 hours before  p e l l e t  p re s s ing  i s  s t a r t e d .  
Supervis ion w i l l  m i t e  up d e t a i l s  concerning number of p e l l e t s ,  
weights,  e t c .  
i s  a v a i l a b l e  before  s t a r t i n g  operation. 

Be su re  t h a t  a l l  "Special  In s t ruc t ions"  information 

2. Lubricate t h e  d i e  bore and t h e  long  punch wi th  s t e a r i c  a c i d ,  us ing  
a Q t i p .  

3. I n s e r t  t h e  s h o r t  punch int#:, t h e  d i e  and make su re  t h a t  t h e  punch 
i s  f l u s h  with t h e  bottom of t h e  die .  

4. Se t  t h e  d i e  i n t o  t h e  d i e  saddle.  

5. P lace  t h e  funnel  i n t o  t h e  d i e .  

NOTE: Steps 6,  7, and 8 must be done i n  one continuous operation. If 
it becomes necessary t o  s top  opera t ion  f o r  more than  LO minutes 
a f t e r  a d i e  load  has been weighed out (but  before  it i s  put i n t o  
t h e  d i e ) ,  r e t u r n  t h e  powder t o  t h e  beaker on t h e  hot p l a t e .  

6 .  Weight out grams of powder from t h e  beaker on t h e  hot p l a t e  
i n t o  t h e  weighing beaker. 

7 .  Transfer t h e  weighed powder from t h e  weighing beaker through t h e  
funnel  i n t o  t h e  die .  Check t h a t  a l l  powder goes i n t o  t h e  d i e ;  
use t h e  funnel rod if necessary t o  c l e a r  t h e  funnel .  
funnel, 

Remove 

8 .  Tnsert  t h e  long punch i n t o  t h e  d i e .  
t h e  manipulator f i n g e r s  t o  s e a t  it. 

Press  down t h e  punch with 

9. Se t  t h e  assembled d i e  and saddle on t h e  p re s s  base and cen te r  i t .  

10. Turn on t h e  hydraul ic  pump and begin Lowering t h e  r a m .  
ram makes contac t  with t h e  top  punch, s t o p  and check t h e  alignment 
of t h e  system. Reset if necessary.  

When t h e  

11. Slowly inc rease  t h e  pressure .  A s  long as t h e r e  i s  v i s i b l e  move- 
ment of t h e  top  punch, maintain j u s t  enough pressure  t o  continue 
movement. When v i s i b l e  movement has stopped, i nc rease  t h e  p re s su re  
t o  p s i g  and hold f o r  minutes. 

12. Release t h e  p re s su re  by opening t h e  pump valve.  Turn of f  t h e  pump, 

1.3. Remove t h e  d i e  and saddle from t h e  press. 

14, P o s i t i o n  t h e  e j e c t i o n  stand i n  t h e  cen te r  of press base. 

15,  Remove t h e  d i e  from t h e  saddle. Set t h e  d i e  on t h e  e j e c t i o n  
s t and ,  top  punch up, 
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16. 'I'urn on t h e  pimp. Lower t h e  r a m  u n t i l  it contac ts  the top  punch. 
Gradually increase  t h e  pressure  u n t i l  the p n c h  begins t o  move; 
then  main-tnin j u s t  enough pressure  to continue movement u n t i l  the  
p e l l e t  i s  e j ec t ed ,  

NO'YN: If t h e  pressure  reaches a value equal t o  one-half t h e  p re s s ing  
pressure  (SLep 11 above) before  t h e  punch moves, hold and con- 
t a c t  suq1ervi.s ion. 

1'7 .) 

18 .) 

19 e 

20 

21. 

22 * 

A f t e r  t h e  p e l l e t  has been e j e c t e d ,  r e l e a s e  t h e  presszre and t u r n  
o f f  t h e  pump. 

Remove t h e  d ie  from the e j e c t i o n  stand. 

Remove t h e  pellet from the e j e c t i o n  stand. 
load  o r  s t o r e  t'ne pellet as in s t ruc t ed  by supervis ion,  

Weigh, Ineasure, and  

Inve r t  t h e  d i e  body i n  t h e  e j e c t i o n  st,md so  t h a t  t h e  long punch 
i s  down, 

Hold t h e  shor t  e j e c t i o n  purich centered i.n the d ie .  Turn on t h e  
pump and apply pressure  unLil  t h e  e j e c t i o n  punch i s  about two- 
t h i r d s  i n t o  t h e  die body. Then r e l e a s e  pressure ,  r ep lace  t h e  
sho r t  e j e c t i o n  punch with t h e  long e j e c t i o n  punch, and apply 
pressure  unt i l .  t h e r e  i s  a sudden r e l e a s e  of pressuye, indicat j -ng 
t h a t  t h e  punch i s  out of t h e  die.  Release pressure  immediately. 

Remove t h e  d i e  and punches from the  e jec . t ion  s tand ,  and remove 
t h e  e j e c t i o n  s tand  from t h e  press. 



FISSION PRODUCT'S DEVELOPMENT LABORATORY 

PELILET FABPICBTION DATA 

Mate ri al Date 

/ g  Powder Batch Powder Specific Activity 

(NOTE: Use Separate Sheet  for D i f P e r e n t  Powder Batches ) 

D i e  S i z e  Weight per Pe l le t  

First Pressure Second Pressure 

Remarks : 
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FISSION PRODUCTS DEVELOPtmT LABORATORY 

FINISHED PELLET DATA 

M a t  e r i  a1 Date -_ 
Powder Batch (Use sepa ra t e  shee t s  f o r  pel l .e ts  from d i f f e r e n t  powder) 

Max. S in t e r ing  Temp ._- Sin te r ing  T i m e  
I 

D i e  S ize  

Remarks - 

--- 

“Attach Calori.metric Record Sheets  

Supervisor  
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

UNLOADING OF STRONTIUM-90 FROM HAPO CASKS 

A.  Preopera t iona l  Checks 

1. Enter Ce l l  1 5  and check t h a t  a11 t h e  following manual valves  i n  t h e  
unloading s t a t i o n  a r e  cl.osed: 

a. To Wl9 and W20 - 
b. Off-gas. 

e .  Vacuum t o  STT. 

d. From 211. 

e .  Cell 15 to E16-Ph5-Pl2. 

2. Close a l l  valves  on Ce l l  1 panelboard. 

3. Check with superv is ion  for approval t o  open C e l l  1 - N .  

h .  Remove the  blocks from C e l l  1-N. Enter  Cell  1 - N  under cell entry 
procedures and cheek t h a t  all t h e  following manual valves  i n  t h e  
unloading s t a t i o n  a r e  closed: 

a. STT t o  o f f  gas .  

b .  

c .  Feed t o  STY.'. 

STI' t o  J56-1 and J6b-l .  

a. F ~ W I  to HAPO. 

e .  

Open Cell. 1-hi cell v e n t i l a t i o n  damper. 

I W O  t n  J56-l  and S64-1. 

5. 

6, Chec'k t h a t  t h e  fol lowing i tems a r e  c lean  and in good condi t ion:  

a .  Movable s h i e l d s  (armor p l a t e  and p l a s t i c )  f o r  C e l l  1 - N .  

b, Specia l  tool. for uernov-ing the  ou te r  cap t o  t h e  HAP0 vent  valve. 

c ,  Vacuum l i f t i n g  tool.  f o r  vent valve inne r  cap. 

d. Snaptite handl ing tool with adapter  f o r  HAPO S n a p t i t e  blank.  

e .  Long wrench (5/8 inch hexagonal) f o r  process  line cap b o l t s  
and- impact wrench w i t h  518-inch hexagonal adapter .  



f .  

g -  

h. 

i .  

j. 

k. 

1. 

m . 
n. 

L i f t i n g  tool. f o r  process l i n e  caps.  

HAT'O-connector l i f L i n g  tool. 

HrWO-connector operat ing t,ool.. 

Long Allen wrench ( l / 2  inch )  f o r  HAP0 connectors.  

Spec ia l  hook for opening vent valve.  

Standard l ~ n g  tongs and hooks ( 2  each) .  

Lad.ders f o r  c e l l  en t ry .  

Contanii-nation zone suppl ies  and c e l l  en t ry  supp l i e s .  

HAP0 connector ga.skets (12), and valve cover gaskets  

7. Check that P23 and P34 a r e  erflpty. 

8. Rinse M1.31- as ins t ruc t ed  by si..iperv-i.si.on. 

9. Make up 50 gal lons  o f  ..- N HNO3 i n  M131. Check with super- 
v i s ion  f o r  makeup. 

10 .  Check T.V.  c a > r n e r a . t i l t ,  pan, and focus. 

H. Cask Handling 

1.- When t h e  cask i s  received a t  F P D T , ,  Health Physics will make 
survey and smear t h e  cask. Record t h e  da t a  on Data Sheet No. 1 .  
Wrap t h e  cask i n  p l a s t i c ,  leaving tine cupola and cool ing coil- 
nozzles uncrsvel-ed. 

2. Just before  insert.:ing t h e  cask into Cell. I - N ,  open t h e  cool ing 
l i n e  o u t l e t  i n  t h e  cell and! blow t h e  condensate rrom t h e  l i n e s .  

3. Insert th .e  cask i n t o  Ce1.l 1-J!T and pos i t i on  it as i n s t r u c t e d  by 
supervis ion.  

4. I n s e r t  t h e  ladders  for personnel en t ry  i n t o  Ce l l  1 - N .  Equipment 
f o r  personnel en t ry  ris a.s fol lows:  

a. Coveralls . 
b.  Rubber gloves.  

c .  Shoe covers.  

d. Assault  mask. 



e. Pencil. meters , dosimeters ,  screamer. 

f. Safety l i n e .  

5. Enter Cell 1 - N  and attach t h e  c o i l  p ressure- tes t  device.  

6. Remove t h e  thermowell cap .and a t t a c h  t h e  thermocouple t o  t h e  cask. 

7.  Remove t h e  blank f langes  f:rom t h e  cool ing c o i l  nozzles ,  and 
connect t h e  i n l e t  and o u t l e t  cool ing l i n e s  t o  t h e  cask, Check 
that t h e  manual valve on i n l e t  t o  cask c o i l  i s  open and t h e  bypass 
valve i s  closed.  

8.  Evacuate Ce l l  1-11. 

9 .  Check t h e  temperature of  t h e  f i l t e r  and contact  superv is ion .  

NOTE: Supervision will determi:?e t h e  cool ing procedure t o  be used. 

C.  Cask Connec-Lion 

1. Check w i t h  superv is ion  t h a t  t h e  cool ing process i s  complete and 
c e l l  e n t r y  i s  authorized.  

2. I n s t a l l  t h e  armor p l a t e  s h i e l d  and s a f e t y  ra i ls .  

3. Enter C e l l  1 under cell en t ry  procedure (plastic s u i t )  and remove 
t h e  nuts  f'rom t h e  cupola cover.  Attach t h e  choker and leave t h e  
cupola cover i n  p lace .  

IC. Remove the cover from t h e  vent  valve we l l .  Se t  the cover and t h e  
riuts from t h e  cupola cover on t h e  cask ( c l e a r  of t h e  cupola cove r ) .  
Survey the cover and well. 

5. Check t h a t  the HAP0 connectors are i n  place on t h e  HAP0 connector 
rack.  

6- Check t ha t  the l i f t i n g  screws a r e  i n  p lace  on t h e  vent valve ou te r  
cap. 

7. Evacuate C e l l  1. 

8, I n s t a l l  t h e  p l a s t i c  shield. 

9. Provide t h e  following p r o t e c t i v e  equipment: 

a. Face s h i e l d s ,  gloves, shoe covers ,  ana safety glasses. 

b. Penci l  meters, two dosimeters,  and screamer. 

1.0. Se t  up w o r k  area  around Cel l  1 as follows: 

a. Pos i t ion  t h e  beta monitron over t h e  opening. 

b .  Set  up contamination zone t o  r ece ive  tools. 
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NOTE : Radiation Work Permit regula t ions  w i l l  apply.  

1.I. Remove the  vent valve outer  cap by loosening t h e  l a r g e  hold-down 
bol-t 
cap. 

and then  a t t ach ing  t h e  s p e c i a l  l i f t i n g  t o o l  and r o t a t i n g  the 

1.2. L i f t  t he  vent valve outer  cap from t h e  c e l l .  Survey t h e  cap and 
wrap i t  i.n pl .nstic.  

13. L i f t  t h e  vent valve inner  cap from t h e  c e l l  using t h e  vacuum 
l i f t i n g  device o r  t h e  s p e c i a l  snare .  
i n  p l a s t i c .  

Survey the  cap and wrap it 

14. Disconnect Lhe blank female Snap t i t e  from t h e  vent l i n e  and remove 
it  from t h e  c e l l .  Survey t h e  Snapt i te  and wrap it i n  p l a s t i c .  

1 5 .  I n s e r t  t h e  handl-ing t o o l  i.n t h e  Snapt i t2  adapter ,  and connect t h e  
vent l i n e  t o  hot  off-gas.  

1.6. Open t h e  cask vent valve,using t h e  s p e c i a l  t o o l .  

1 7 .  Open t h e  vaI.ve (on t h e  panelboard) on the vent l i n e  and record 
t h e  pressure  on t h e  cask on Data Sheet No. 1. 

18. Open t h e  manual valve on the  vent  l i n e  and vent t h e  cask t o  hot  
off-gas.  Use EL long t o o l  f o r  t h i s  opera t ion .  

19 .  Remove t h e  p l a s t i c  s h i e l d .  L i f t  the  cupola cover out of t h e  c e l l  
and rep lace  the  p l a s t i c  s h i e l d .  Survey t h e  cupola cover and wrap 
it i n  p l a s t i c .  

20. Remove t h e  caps from t h e  "so lu t ion  in"  and "s lur ry  in"  process 
nozzles by t h e  following procedure: 

a. Check supervis ion f o r  designat ion of t h e  nozzles .  

b. Remove t h e  b o l t s  from the  ou te r  cap (using t h e  l o n g  manual 
wrench o r  impact wrench). 

c .  Connect L'ne l i f t i n g  t o o l  t o  t h e  ou te r  cap, r o t a t e  t h e  cap, 
and l i f t  it out of the  c e l l .  

d. Survey t h e  b o l t s  and cap and wrap them i n  plastic. 

e .  Remove t h e  gaske t ,  us ing  long tongs.  

21. Remove t h e  blank EAPO connector froui t h e  "so lu t ion  in"  process 
nozzles by t h e  following procedures:  

a .  Loosen t h e  connector,  using t h e  Allen wrench. 

b. Attach Yne l i f t i n g  t o o l  t o  t h e  connector and l i f t  it out of 
the c e l l .  Survey t h e  connector and wrap it i n  p l a s t i c .  



c e Remove t h e  gasket  wi th  tongs.  

d. I n s e r t  a new gasket  on t3  t h e  nozzle .  

22. 

23. 

24. 

25 I) 

26 

2'1 * 

28. 

29 

30. 

31. . 
32 1 

33 a 

3 4  . 

Attach t h e  handling tool.  t o  t h e  HAPO connector on t h e  l i n e  from E l l ,  

Se t  t h e  connector (R11 l i n e )  on t h e  "so lu t ion  in"  ,nozzle. I n s e r t  
the Allen wrench and t i g h t e n  t h e  HAPO connector.  
handl ing t o o l .  

Eemove t h e  blank HAP0 connector from t h e  " s lu r ry  in"  process nozzle 
as follows : 

Remove t h e  

a. Loosen t h e  connector,  using t h e  Allen wrench. 

b. Attach t h e  L i f t i ng  t o o l  t o  t h e  connector and l i f t  it out of t h e  
c e l l .  Survey t h e  cap and wrap it i n  p l a s t i c .  

e .  Remove t h e  gasket  w i t h  tongs.  

d. I n s e r t  a new gasket onto t h e  nozzle .  

Attach t h e  handling t o o l  tc t h e  HAP0 connector on t h e  l i n e  t o  P3h 
(P23).  

Se t  %he connector (P34, P2S l i n e j  on t h e  l'sluY'ry in"  rioZZle. 
I n s e r t  t h e  Allen wrench and. t i g h t e n  t h e  HAPO connector.  Remove 
t h e  handl ing tool. 

Close t h e  cask v e n t  valve and  t h e  valve t o  hot  off-gas (on t h e  
panelboard) .  

I n s e r t  a hose i n t o  Cell 1-J!T and f i l l  t h e  cupola of  t h e  cask w i t h  
demineralized water .  Fill t o  a poin t  above t h e  connectors.  

Close a l l  openings i n  t h e  p l a s t i c  s h i e l d .  I s o l a t e  the  work area 
G V e r  C e l l  1-17. 

No en t ry  w i l . 1  be allowed w h i l e  t h e  connector t e s t  i.s made. 

Adjust t h e  T.V. camera t o  &;et a v i e w  of t h e  weter  level i n  the 
cupola. 

Check that. a11 valves  on t h e  C e l l  1 panelboard are closed.  

Open t h e  valve from t h e  E'3h (P23) j e t  t o  
supe rv i s ion ) .  

0nl.y (check with 

Turn  on t h e  P34 (P23) j e t ,  and use t he  T.V. camera t o  observe t h e  
water l e v e l  i n  the cupola.  

Operate t h e  jet f o r  3 minutes.  If t h e  w a t e r  l e v e l  s t a y s  t h e  same, 
nroceed t o  s t e D  76 below. 
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35. If w a t e r  l e v e l  drops during step 34, a l eak  i n  one of the 
connections i s  ind ica ted .  Continue t o  j e t  u n t i l  t h e  water l eve l  
s tops  dropping; then t u r n  of f  t h e  j e t  and c lose  t h e  valve.  Then 
proceed as folUows: 

a. 

b .  

C .  

a. 

e. 

f. 

Open t h e  valve on t h e  l i n e  from Area. 31 t o  l i n e  1016 (on t h e  
panelboard) and open t h e  manual valve on "Feed t o  HAPO" l i n e .  

Suxvey top  of Ce l l  1 before en t ry .  

Begin adding demineralized water from Area 31 t o  l i n e  1016 a i  
2 ga l lons  per  minute and observe t h e  water l e v e l s  i n  t h e  
cupola and i n  t h e  i n - c e l l  funnel  t o  l i n e  1016. 

Continue adding water u n t i l  t h e  in-ce l l  funnel  i s  almost f u l l ;  
then  s t o p  add i t ion  and observe t h e  water l e v e l s .  If water 
flows from the funnel  and accumulates i n  t h e  cupola,  a leak  
i n  t h e  R11 t o  HAPO l i n e  i s  ind ica ted .  If t h e  water l e v e l  i n  
the  funnel  remains cons tan t ,  t h e  l eak  i s  i n  t h e  HAP0 t o  P34 
(~23) connection. 

Close t h e  valve on l i n e  101.6. 

When t h e  leakage poin t  has been i d e n t i f i e d ,  check with super- 
v i s ion  f o r  approval to en te r  t h e  work a r e a  over Cell 1-N. A 
new r a d i a t i o n  survey must be made on en t ry .  Disconnect t h e  
leak ing  connector and reconnect as foil-ows: 

(1) Attach t h e  handling t o o l  t o  t h e  HAP0 connector. 

(2) Loosen t h e  connector with t h e  Allen wrench and l i f t  it 
o f f  t h e  process nozzle.  

( 3 )  Remove t h e  gasket with tongs ,  then i n s e r t  a new gasket .  

(4) Set  t h e  connector back on t h e  nozzle and t i g h t e n  it w i t h  
t h e  AI-len wrench. 

( 5 )  Remove t h e  handling t o o l .  

(6) Xepeat t h e  l e a k  t e s t ,  s t a r t i n g  a t  s t e p  28 above. 

NOTE: If a l eak  i s  de tec ted  i n  t h e  R l 1  t o  HAPO connection, 
t h i s  must be cori-ected before  it can be determined 
whether t h e  LWPO t o  P34 (P23) connection i s  a l s o  leak- 
ing.  When t h e  system has been made l e a k t i g h t ,  Health 
Physics w i l l  resurvey a rea  over C e l l  1 - N .  

36.  After  Health Physics has surveyed t h e  a r e a  over t h e  c e l l ,  open t h e  
manual valve on the feed t o  HAPO l i n e  ( l i n e  from R l l )  and remove 
all t o o l s  from t h e  c e l l .  Remove t h e  armor p l a t e  and pl-ast ic  
s h i e l d s .  Replace and seal t h e  sh i e ld ing  blocks.  



3'1. Adjust C e l l  1-11 c e l l  v e n t i l a t i o n  t o  -1 .5  inches of H 2 0 .  

D. Slu r ry  Operation 

1. Ad& 50 ga l lons  of demineralized water t o  R 1 l .  

2. Open t h e  valve from t h e  P34 (P23) j e t  to 
superv is ion) .  

only (check with 

3 .  Open t h e  following valves  f'rom R11 t o  t h e  cask: 

a. R1.L t o  pump. 

b. Pump by-pass. 

c . Pump discharge.  

5 .  Record t h e  fol lowing every 5 minutes on Data Sheet No. 2: 

a. R L l  volume. 

b. R 1 l  p ressure .  

e ,  P volume. 

d. P pressure .  

e .  Cell  1 electrometer  reading.  

f .  F i l t e r  temperature a 

6. When p34 (P23) volume reaches 10%, t u r n  on a g i t a t o r  and cool ing 
water .  

7 .  Tdhen R11 volume reaches lo$, begin t h e  add i t ion  of 50 gallons of 
N €IN03 Trom M131 t o  R11 at a ra te  of 3 gal lons  pe r  minute. 

8. When 1111 i s  empty, t u r n  off t h e  P34 (P23) j e t .  
from t h e  j e t  t o  F34 (P23). 

Close t h e  valve 

9 .  Cl-ose the following valves  from R11 t o  t h e  cask: 

a. RILl to pump. 

11. Pump by-pass I 

c .  Pump discharge.  

E. Sampling of Strontium Solu t ion  

1. Agi ta te  P34 (P23)  f o r  30 minutes a f te r  slurry operatj.on i s  complete. 
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2. Turn o f f  t h e  c h i l l e d  water t o  P34 (P23). Turn on t h e  s t e m  and 
bea t  P34 (P23) t o  O C  f o r  minutes; then tu rn  off t h e  
s'cestin (check w i t h  Supervision foi. temperature and t ime) .  

3 .  COO1 P34 (P23) t o  O C  and t a k e  t h r e e  samples. 

Codes: S1. -S7.-I, Sr -SI.-? and, Sr-  

-Sl-3. 

14. Rush sample t o  Analy t ica l  and request  ana lys i s  on "Sr and 8qSr. 

5. Turn on the c h i l l e d  water and a g i t a t o r  to P34 (P23). 

6. Check w i t h  supervis ion regarding s torage  of so lu t ion  and taggj-ng 
of tanks .  

F. Rinse of Cask 

1. Make up 50 gal lons  of 2 E HN03 i n  M131 as fol lows:  

Di lu te  25 l i t e r s  of 70% HNO3 t o  50 gal-lons with demineralized 
water .  

2. Add t h e  50 gallons of  2 N HN03 from M131to 311. 

3. Open t h e  valve from t h e  P34 (P23) j e t  t o  only (check wi.th 

- 

superv is ion) .  

4. Open t h e  following valves from R 1 1  t o  t h e  cask: 

a.  R l l  t o  pump. 

c .  Pump dischai-ge. 

6. Record t h e  following every 5 minutes on Data Sheet No. 2: 

a. R 1 1  volurne . 
b. R11 pressure .  

c .  P volume. 

d. P pressure. 

e .  C e l l  1 electrometer  reading. 

f .  F i l t e r  temperature.  



7. When P34 (P23)  volume reaches lo%, t u r n  on t h e  a g i t a t o r  and 
cool ing water . 

8. While t h e  a c i d  i s  being j e t t e d ,  add 50 gal lons  of demineralized 
water t o  M131. 

9.  When Rl1 volume reaches 5%, s ta r t  adding 50 gallons of deminera- 
l i z e d  water from M131 t o  RI1 a t  3 ga l lons  per  minute. 

10. When R11 i s  empty, do t h e  following: 

b. Close t h e  valve from t h e  J e t  t o  

c.  Leave t h e  valves from R11 t o  t h e  cask OPEX. - 
11. Take two samples from 

Codes : S r  -s2-1-, Sr -s2-2. 

12. Rush samples t o  Analy t ica l  and reques t  ana lys i s  on 

NOTE: Supervision w i l l  determine t h e  d i spos i t i on  of  t h e  r i n s e  so lu t ion  
and d i r e c t  any f u r t h e r  r i n s i n g  i f  necessary.  

G.  Backwash of Filter 

1. When it has been determined. t h a t  t h e  cask i s  empty and t h e  r i n s e s  
are cop-plete, remove t h e  sh i e ld ing  blocks from C e l l  1 under 
Radiat ion Work Permit regul.ations and i n s e r t  t h e  armor p l a t e  and 
p l z s t i c  s h i e l d s .  

2. Open t h e  cask vent  valve acd t h e  valve t o  hot off-gas (on t h e  
panelboard).  

3.  Remove t h e  ou te r  cap from t h e  " f i l t r a t e  out" process nozzle by 
t h e  fol lowing s t e p s :  

a. Remove t h e  b o l t s  from t h e  ou te r  cap (us ing  t h e  long manual. 
wrench o r  t h e  impact wrench). 

b. Connect the l i f t i n g  t o o l  t o  t h e  ou te r  cap and l i f t  it out of 
t h e  c e l l .  

c .  Survey the b o l t s  and ca.p and wrap them i n  p l a s t i c .  

d. Remove the gaske t ,  us ing  long tongs.  

4. Remove the blank K W O  connector from t h e  " f i l t r a t e  out" nozzle as 
fo l lows  : 



a. Loosen t h e  connector,  using t h e  Allen wrench. 

5 .  

6 .  

7 .  

8. 

9 .  

10. 

11. 

12. 

1.3. 

14. 

15. 

16. 

1'7 . 

b. Attach t h e  l i f t i n g  t o o l  t o  t h e  connector and l i f t  it out of 
t h e  c e l l .  Survey t h e  connector and wrap it i:n p l a s t i c .  

c .  Remove t h e  gaske t ,  using tongs.  

a .  i n s e r t  a new gasket onto t h e  nozzle.  

Attach t h e  handling t o o l  t o  t h e  HAP0 connector on t h e  l i n e  from 
R11 ( t h i s  l i n e  i s  now connected t o  t h e  "so lu t ion  in"  nozz le) .  

Loosen t h e  connector,  remove it from t h e  "so lu t ion  in"  nozzle,  
and s e t  it onto t h e  " f i l t r a t e  out" nozzle.  'Tighten t h e  connector,  
and then  remove t h e  handling t o o l .  

I n s e r t  a new gasket onto t h e  "so.1.ution in"  nozzle .  

Attach the handling tool. t o  a blank HAPO connector. 

Se t  t h e  blank HAPO connector onto t h e  ' ' solut ion in"  nozzle and 
t i g h t e n .  Remove the  handling t o o l .  

Close t h e  cask vent valve and t h e  HAP0 t o  off-gas valve on t h e  
panelboard. 

Remove a l l  t o o l s  from t h e  c e l l ,  and seal the  p l a s t i c  s h i e l d .  
I s o l a t e  the work a rea  over Ce l l  I - N ;  no en t ry  w i l l  be  allowed 
while  t h e  backwash i s  being done. 

Add 50 gal lons of water t o  R 1 1 .  

Open t h e  following valves  from R11 t o  t h e  cask: 

a.  1111. t o  pump. 

b .  Pump discharge.  

c .  Pump by-pass. 

Open t h e  valve from t h e  P34 (P23) j e t  t o  
superv is ion)  and open t h e  valve from t h e  cask Lo t h e  P34 (P23)  
j e t .  

Turn on t h e  P34 (723) j e t  and t r a n s f e r  t h e  50 ga l lons  of water 
Prom R11 through t h e  cask t o  

only (check with 

When R11 i s  empty, t u r n  off t h e  j e t  and c lose  t h e  valves  from 
cask t o  j e t  and from j e t  t o  . Leave t h e  valves from R11 t o  
t h e  cask open. 

Check w i t h  superv is ion  f o r  approval t o  e n t e r  t h e  work area. over 
C e l l  1 - N .  A new r a d i a t i o n  survey must be made before  en t iy  can 
be permit ted,  



18 I 

19. 

20. 

21. 

22 e 

23 I) 

24. 

25. 

26.  

27. 

28. 

Unseal t h e  p l a s t i c  s h i e l d .  

Open t h e  cask vent valve and t h e  valve on t h e  cask t o  off-gas l i n e  
on t h e  panelboard. 

Attach the  handling t o o l  t o  t h e  connector on t h e  l i n e  t o  t h e  P34 
(P23) j e t  ( t h i s  l i n e  i s  now on t h e  " s lu r ry  i n "  nozz le) .  Loosen 
the  connector,  remove it from t h e  nozz le ,  and set t h e  connector 
i n t o  t h e  s to rage  rack;  t hen  remove t h e  handling t o o l ,  

Remove t h e  used gasket  from t h e  " s lu r ry  in"  nozzle and i n s e r t  a 
new gasket;. 

Attach t h e  handl ing t o o l  t o  t h e  connector on t h e  l i n e  from R11 
( t h i s  l i n e  i s  now on t h e  " f i l t r a t e  ou t t r  nozz le ) ,  loosen t h e  
connector,  and remove it from t h e  nozzle .  

Set, t h e  connector on t h e  l i n e  from R11 onto the  " s l u r r y  in"  Line. 
Tighten t h e  connector with t h e  Allen wrench, and t h e n  remove t h e  
handling tool. 

Remove t h e  used gasket  from t h e  " f i l t r a t e  out" nozzle and i n s e r t  
a new gasket .  

Attach t h e  handling t o o l  t o  t h e  connector on t h e  l i n e  t o  t h e  P34 
(P23) j e t  ( t h i s  line i s  now i n  t h e  storage rack). 

S e t  the  connector on t h e  l i n e  t o  t h e  P34 (P23) j e t  onto t h e  
" f i l t r a t e  out" nozzle .  
wrench and remove t h e  handl-ing t o o l .  

'Tighten t h e  connector with the  Allen 

Close t h e  cask vent valve and t h e  valve from cask t o  off-gas on 
t h e  panelboard. 

Remove t o o l s  f r c m  t h e  c e l l  and seal  t h e  p l a s t i c  s h i e l d .  

NOTE: Tne hea t ing  and cooling cycles  are d i f f e r e n t  f o r  t h e  two types 
of casks ( W O - I  and W O - 1 1 ) ;  t he re fo re  the  cask drying 
procedures and c o i l  t e s t s  d i f f e r .  Permission must be obtained 
from superv is ion  to s ta r t  t h e  drying procedure,  

H. HAI'O-I Cask Drying Procedure and C o i l  Leak Test ing 

1. Close t h e  following valves  from HI1 t o  t h e  cask: 

a. 211 t o  pump. 

'0. Pump by-pass. 

c . b u p  discharge.  

2. Open t h e  valve on the s o l u t i o n s  add i t ion  t o  l i n e  1016, 
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3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Turn o f f  the  c h i l l e d  water  t o  t h e  cask c o i l .  

Open t h e  valve from t h e  cask t o  t h e  P34 (P23) j e t  and t h e  valve 
from tlie ~ 3 4  ( ~ 2 3 )  j e t  t o  only.  

Turn on the  P34 (P23)  j e t .  

Turn on steam t o  t h e  cask c o i l  and hea t  t h e  cask t o  l l O ° C .  Leave 
t h e  P3h (P23) j e t  on. 

Maintain the  cask temperature and t h e  j e t t i n g  t o  
a f t e r  t h e  cask temperature has reached l l . O ° C .  

When t h e  diying opera t ion  i s  complete, t u r n  o f f  t h e  P34 (P23) j e t  
and t u r n  o f f  t h e  steam t o  t h e  cask c o i l s .  

Immediately t u r n  on t h e  a i r  t o  t h e  HAP0 c o i l  and s e t  t h e  a i r  
r egu la to r  a t  75 p s i .  Do not open t h e  a i r  o u t l e t  from t he  c o i l .  

Maintai-n t h e  75-psi pressure  on t h e  c o i l  f o r  30 minutes. Observe 
the  c o i l  t es t -pressure  gage  i n  t h e  c e l l .  If t h e  pressure  goes 
above 30 p s i ,  contact  supervis ion.  

If t h e  c o i l  t es t -pressure  gage remains below 30 p s i  a f t e r  30 
minutes,  t u r n  o f f  t he  a i r  pressure ,  Open t h e  a i r  o u t l e t  t o  
r e l i e v e  t h e  pressure ;  then  c lose  t h e  o u t l e t .  

Turn on c h i l l e d  water t o  t h e  c o i l s  and coo l  t h e  cask t o  <20°C; 
then  t u r n  off t h e  c h i l l e d  water .  

f o r  1 hour 

I. HAPO-I1 Cask Drying Procedure and Coi l  Leak Tes t ing  

1. 

2 .  

3. 

h . 
5 .  

6 .  

Close the foll-owing valves  from 311 t o  t h e  cask: 

a. lill t o  pump. 

b.  Pump by-pass . 

c .  Pump discharge.  

Open t h e  valve on the  so lu t ion  add i t ion  t o  l i n e  1016. 

Ti-irn o f f  t h e  c h i l l e d  water t o  the  cask coi.1. 

Adjust t h e  temperature of t h e  hot  process water t o  8 5 O C .  

Turn on t h e  P34 (P23) j e t  and j e t  t o  u n t i l  j e t  temperature 
and off-gas ind ica t e  t h a t  t h e  j e t  i s  blowing stem; then  
t u r n  o f f  t h e  J e t  and c lose  t h e  va lves .  



7. Turn on hot  process  water ( 8 5 O C )  t o  t h e  cask c o i l  and open the  
steam discharge from t h e  c o i l .  Adjust hot  process w a t e r  f l o w  
ra te  t o  5 gal lonslminute .  

8. Continue hea t ing  u n t i l  t h e  cask temperature reaches 80°C. 

9 .  After t h e  cask temperature has reached 80%, t u r n - o f f  t h e  hot 
process  water and t u r n  on the steam t o  t h e  c o i l .  

10. Heat t h e  cask with steam u n t i l  t h e  cask temperature reaches l l O ° C .  

11. When cask temperature reaches l l O ° C ,  continue steam hea t ing .  Open 
t h e  valve from t h e  cask t o  t h e  F34 (P23) j e t  and t h e  valve from 
t h e  P34 (P23) j e t  t o  Check t h a t  t h e  valve on t h e  
sol.ution add i t ion  t o  l i n e  101 1s open. 

- 0;J-y. 

12. Turn on t h e  P34 (P23) j e t  and j e t  f o r  1 hour.. 
i ng  s t e p s  i n  sequence: 

Then do t h e  follow- 

a. Close t h e  valve from th -e  cask t o  t h e  P34 (P23) j e t .  

b. Turn off  t h e  P3b (P23) j e t .  

c .  Leave t h e  valve from t h e  P34 (F23) j e t  t o  open. 

d. Turn o f f  t h e  steam t o  t h e  cask c o i l .  

13. I m e d i a t e l y  t u r n  on the  a i r  to t h e  cask c o i l  and set  t h e  a i r  
r e g u l a t o r  a t  75 p s i .  Do nct open t h e  a i r  o u t l e t  rrom t h e  c o i l .  

ilk. Maintain t h e  75-psi p ressure  on t h e  c o i l  fox 30 minutes.  
t h e  c o i l  t e s t  pressure  gage i n  the  c e l l .  If t h e  pressure  goes 
above 30 p s i ,  contact; superv is ion .  

Observe 

1 5 ,  I f  the c o i l  t e s t  p re s su re  gage remains below 30 p s i  a f t e r  30 
minutes,  t u r n  o f f  t h e  a i r  pressure .  Open t h e  a i r  o u t l e t  t o  r e l i e v e  
t h e  pressure; t h e n  close t h e  o u t l e t .  

16. Before s t a r t i n g  t h e  cool ing cyc le  (while  steam hea t ing  and t e s t i n g  
a r e  being done) s t a b i l i z e  t h e  temperature af t h e  ho t  process  water  
as :€allows: 

a.  Se t  up a rotometer i n  Area 31, connecting it t o  t h e  hot  process 
water o u t l e t  and discharging t o  d ra in .  

b, Adjust t h e  flow of hot  nrocess water t o  d r a i n  a t  5 ga l lons /  
minute. 

c .  Adjust the steam t o  Yne hot process  water  tank unt i l .  a steady 
temperature of 50 to $5'7C 2s  obtained.. 
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17. Open t h e  hot process water t o  t h e  cask coil. and set  t h e  flow 
r a t e  a t  5 gallons/minute.  Discharge the water through t'ne s t e m  
o u t l e t .  

18. Check t h e  temperature of t h e  hot  process water tank every 1 5  
minutes and maintain temperature between 50 and 55°C. 

19.  Continue t o  cool  u n t i l  t h e  cask temperature reaches 55OC. 

20. Begin ad jus t ing  hot process water flow r a t e  t o  maintain t h e  cask 
temperature a t  55 O C  + 2OC, Continue t o  con t ro l  t h e  hot process 
water tank temperature a t  50 t o  55°C. 

Maintain t h e  cask temperature a t  55°C ? 2OC f o r  24 hours .  21. 

22.  After t h e  24-hour aging per iod ,  t u r n  o f f  t h e  hot  process water 
t o  t h e  cask c o i l .  

23. Turn on c h i l l e d  water t o  t h e  cask c o i l  and cool t o  20°C; then  t u r n  
of f  chi- l led water .  

5. Disconnect of HAPO Cask 

1. Check w i t h  supervis ion f o r  permission t o  begin disconnect .  

2. Check t h a t  a l l  valves  on the  Ce l l  1 panelboard a r e  c losed except 
f o r  t h e  valve on t h e  so lu t ion  add i t ion  t o  I.i.ne 1016. 

3. Resurvey t h e  work a r e a  over Cell.. l-N. Unseal t he  p l a s t i c  sh i e ld .  

4 .  Open t h e  cask vent valve and t h e  valve from t h e  cask t o  off-gas 
on t h e  panelboard. 

5 .  Attach t h e  handling t o o l  t o  t h e  HAPO connector on t h e  l i n e  t o  t h e  
P3k (P23) j e t  ( t h i s  l i n e  i s  now on t h e  " f i l t r a t e  out" nozz le) .  
Loosen t h e  connector,  remove i-t from t h e  nozzle ,  and se t  t h e  
connector i n  t h e  s torage  rack .  Xemove t h e  handling t o o l .  

6. Close the valve on t h e  so lu t ion  add i t ion  t o  l i n e  1016. 

7. Attach t h e  handling t o o l  t o  t h e  H A P O  connector on t h e  l i n e  from 
R11 ( t h i s  l i n e  i s  now on t h e  "s1.urr-y in"  nozz le) .  
connector i n  t h e  s to rage  rack. Remove t h e  handling t o o l .  

Loosen the 

8. Remove a l l  gaskets from the cupola. 

9 .  

10. 

I n s e r t  new gaskets  onto t h e  " f i l t r a t e  out" and " s lu r ry  in ' '  nozzles .  

Set blank W O  connectors o n t o  the " f i l t r a t e  out" and "slurTy in' '  
n o z z l e s  and t i g h t e n  down as wel l  as poss ib le  w i t h  t h e  Allen wrench. 



11- I n s e r t  t h e  t h r e e  o u t e r  caps over t h e  blank ‘rtAp0 connectors as 
follows : 

a. I n s e r t  a new O-ring gaske t .  

b. Attach the  ou te r  cap t o  t h e  handl ing t o o l  and check t h a t  t h e  
hold-down b o l t s  are i n  p lace .  

c.  I n s e r t  t h e  cap onto t h e  process nozzle (over t h e  W O  connector) 

d. Turn the  hold-down b o l t s  w i t h  t h e  long wrench u n t i l  a l l  a r e  
s t a r t e d  i n  t h e  th reads .  
a t  a t i m e ;  proceed from one b o l t  to t h e  next and t i g h t e n  them 
evenly. Manually t i g h t e n  a l l  b o l t s  as f i rmly  as poss ib le .  

Begin t i gh ten ing  t h e  b o l t s  a few tu rns  

12. When a11 t h r e e  ou te r  caps have been t igh tened ,  perform t h e  pressure 
t e s t  as follows : 

a. 

b. 

c .  

d. 

e. 

f .  

g *  

h . 
i. 

j .  

I n s e r t  a hose i n t o  t h e  cupola and add wat,er t o  a poin t  j u s t  
over t h e  outer  cap bolts. Careful1 Do not f i l l  t h e  cupola. 

Close t h e  manual valve on t h e  l i n e  from cask t o  off-gas. 
Leave t h e  cask vent  valve and t h e  cask t o  off-gas valve on t h e  
panelboard open. 

Open t h e  two va lves  on t h e  a i r  pressure  t o  t h e  vent system 
( t h e s e  valves  are designated HX-20111 and HX-20104) and se t  
t h e  pressure  r egu la to r  (PIC-2011) at 90%. 

Close the two valves  on the  air pressure  t o  t h e  vent  system 
( HX-2011.1 and ~ - 2 0 1 0 h ) .  

Read t h e  pressure  on t h ?  vent line (PI-2019). 

Observe the water i n  t h e  cupola f o r  air bubbles and watch t h e  
pressure  gage f o r  any decrease.  If e i t h e r  o f  t hese  i s  observed, 
contac t  supervi  siori . 
Arter caps have been de-IJermined t o  b e  leak-tight o r  the l eak ing  
caps have been iden t i f i t ?d ,  open t h e  manual va lve  on the l i n e  
from cask t o  off-gas .  

- 

Set  t he  a i r  pressure  r egu la to r  (PIC-2011) a t  0. 

Open t h e  two valves  on t h e  a i r  pressure  t o  t h e  vent system 
(HX-20111 and HX-20104)- 
seconds; then  c lose  them. 

Leave t h e s e  va lves  open f o r  10 

Attach t h e  Sriapti te suct.ion l i n e  t o  t h e  l i n e  from C e l l  1 - N  
t o  P12. 
o f f  t h e  j e t .  

Je t  t h e  water  from t h e  cupola t o  P12, and then  t u r n  



k. D r y  t h e  cupola by swabbing. Flace t h e  swabs i n  a container  
i n  Cel l  1-N. 

1. If any leaks  were found, t h e  caps must be made 1eakLight before  
proceeding. Check w i t h  supervis ion.  

m. Wen system i s  l e a k t i g h t ,  proceed with f i n a l  disconnect of  cask.  

n. Record f i n a l  leak  t e s t  pressure  on Data Sheet No. 1.. 

13. Close t h e  following va lves :  

a .  Cask vent valve.  

h .  Manual valve on l i n e  from cask t o  off-gas. 

c .  Valve from cask t o  off-gas on panelboard. 

14. Attach t h e  Snap t i t e  handling tool. t o  t h e  Snap t i t e  on  t he  cask vent 
n ipple  and remwe it from t h e  cask. Se t  the  l i n e  i n  t h e  s torage  
rack. 

15. I n s e r t  t h e  blank Snapt i te  and a t t a c h  i.t t o  t h e  cask vent n ipple .  
Rerriove t h e  handling t o o l .  

16. I n s e r t  t h e  vent valve inner  cap and p o s i t i o n  it over t h e  vent va lve .  

1 - r .  Check t h a t  t h e  l a r g e  hold-down b o l t  i s  loose before going to 
s t e p  18. 

18. I n s e r t  t h e  vent valve outer  cap and pos i t i on  it over t h e  inner  cap. 

19.  Screw t h e  outer  cap down, and then  t i g h t e n  t h e  hold-down b o l t .  

26. Open t h e  a i r  o u t l e t  from the cask c o i l s  t o  c e l l  v e n t i l a t i o n .  Turn 
on t h e  a i r  t o  t h e  cask coils and set  t h e  r egu la to r  a t  75 p s i .  

21. Continue a i r  purge of cask c o i l  for 30 minutes; then  s e t  t h e  regu- 
l a t o r  a t  0 ,  t u r n  o f f  t h e  air supply,  and t u r n  o f f  t h e  air o u t l e t .  

22.  Under p l a s t i c  s u i t  en t ry  r egu la t ions ,  en te r  Cell  I-N. Survey and 
smear the cupola and t h e  vent valve w e l l . .  Decontaminate cupola t o  
<lo0 mr/hr d i r e c t  reading and <1 mr/hr smears. 

NOTE: If remote decontamination i s  necessary,  supervis ion w i l l  deter-  
mine decontamination procedure. 

23.  Replace the  vent valve we1.3. cover and t i g h t e n  t h e  screws. 

24. Replace t h e  cupola cover and t i g h t e n  the  nuts  with t h e  impact 
wrench. 



25. C'neck t h a t  a l l  valves on t h e  Cel l  1 panelboard a r e  c losed.  

26. Disconnec-t; the cooling c o i l  l i n e s  and rep lace  t h e  blank f langes .  

27. Disconnect t h e  thermocouple and rep lace  the  cap. 

28. Disconnect t h e  c o i l  Leak t e s t  device and rep lace  +de cap. 

29. Careful ly  remove t h e  p l a s t i c  wrapping from the  cask. Survey and 
smear t h e  cask.  Decontaminate t o  l o w  smear to l e rance .  Check with 
supervis ion for approval t o  remove t h e  cask from Cell 1 - N .  

30. Remove t h e  armor plate and the p l a s t i c  s h i e l d .  

31. Remove t h e  cask from the cell . .  Decontaminate t o  shipping 
to l e rance  e 

32. Record final smear r e s u l t s ,  survey r e s u l t s ,  and shipping da te .  
Supervision and Health Physics w i l l  c e r t i f y  t h e  cask as ready f o r  
shipment, 

33. Turn i n  a l l  da ta  shee ts  f o r  f i l i n g .  



FISSION PRODUCTS DEVELOPMENT LARORATOXY 

HAP0 CASK UNLOADING 

DATA SHEET NO. 1 
-* 

--- Run No. 

Cask No. Date Received 

Radiation Reading Smear Results 

Ci onne c t i on ~ - -  
O C  F i l t e r  'Temp. O C  Cask Temp. ( sur face)  --. 

Coo1.ing Procedure 

- _I- 

Daie Vented Pres sure ___-- 

_. Uiiloading (Record Data on Sheei No. 2) 

'l'ime / D a t  e S t a-rted -- Time/Date Completed I 

Sa.nipJ.e Data 

I 
-_CI- 

'Total 90Sr Unloaded 

Fressure T e s t  - (Record Heat Cycle on Sheet N o .  3 )  Test Pressure psi 

O C  Date I 'ested -.- Filter Temp. a t  Test T i m e  .-_. 

Shippin5 Data 

R a , d t a t i  on Readi-ng Smear Besults 

Date Shipped I - 

Su.p"rvi s or 
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FISSION PRODUCTS DE'JELOPMEMT M O R A T O R Y  

Hf?PO CASK UNLOAJJIHG 

R u n  No. HAP0 Cask No. 

Supervisor 
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E'ISSION PKODUCY'S DEVELOPMENT LABORATOLjR 

W O  CASK UNLOADING 

DATA SHEET NO. 3 

Run No. HAP0 Cask No. 

Heat Cycle for Coil T e s t  

._____- 

---.I_.̂  

Supervisor 



FISSION PRODUCTS DEVELOPMENT LABORATORY 

STRONTIUM-90 TITANATE PREPARATION 

A .  Preopera t iona l  Checks 

1. Check t h e  following i n  Cells 11 and 12:  

a. Manipulator arms are i n  good condi t ion.  

b.  Manipulator boots  a r e  i n  good condi t ion .  

c ,  Hg vapor l i g h t s  are ope-rating. 

d. Cell v e n t i l a t i o n  i s  s e t  betweel 1 .0  and 1 . 5  inches of water .  

NOTE: The Cell  13 c e l l  v e n t i l a t i o n  must be  equal  t o  o r  higher  than 
t h a t  f o r  Ce l l  1 2  (tha-c i s ,  more vacuum i n  Cell. 1.3). 

e. Cell. 11 furnace i s  i n  opera t ing  condi t ion  and has  been t e s t e d  
(check w i t h  superv is ion  f o r  t e s t i n g ) .  

f .  Sumps a r e  empty. 

g. Windows are c l ean .  

h. A i r locks  a r e  i n  opera t ing  condi t ion.  

2 .  Check t h a t  t h e  fol lowing t o o l s  and equipment a r e  i n  good operating 
condi t ion  i n  Ce l l  11: 

IMPORTANT NOTE: 
similar t o  t h a t  used i n  t h e  1 3 7 C s  process, ca re  must be  taken t o  assure  
t h a t  the equipment does not ge t  mixed up. 
a l l  equipment used i n  the 9oSr process  i s  marked 'OS,; t h e  137Cs equip- 
ment i s  unmarked. 

Since much of  t h e  equipment used i n  t h e  'OSr process i s  

Except where noted below, 

a. Two f i l t e r  shells (unmarked) with covers and V-band clamps. 

b. Safe ty  b o t t l e  (4-li.ter vacuum f l a s k )  with s topper .  

c .  Two long spatiulas. 

d.  F i l t e r  l i f t i n g  t o o l .  

e. F i l t e r  handl-ing t o o l  (3-prong).  

f .  F i l t e r  s tand  (beaker on 4 5 O  b a s e ) .  

g .  Pan balance with weights.  

h. T r i p l e  beam balance.  
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i.. Two calor imeter  cups. 

j .  Cal-orimeter clip l i f t i n g  t o o l .  

k. Two 1 - l i t e r  and two 2- l . i ter  s t a i n l e s s  s t e e l  beakers .  

1. Scoops an3 brushes.  

m. Hose clamps and hose clamp wrench. 

n. Tygon l i n e s  f o r  f i l t e r s ,  f i l t e r  gaske ts ,  and pads. 

B. Chemical Operatio; - Setup 

1. Check t h a t  t h e  r e e d  prepara t ion  i n  Cel l  4 i s  completed and tha t  
t h e  so lu t ion  i n  P34 has been s a p l e d .  

2. Supervision w i l l  determine t h e  feed  batch da,t,a t o  be entered 011 t h e  
Srll Prepara t ion  Data Sheet.  

3. Check t h a t  a l l  valves and se rv ices  on . the Cel l  11 panelboard a r e  
c losed except t h e  Rlll off-gas.  

4. Check t h a t  P51.1, I I S l l ,  and R I l 1  a r e  empty. 

5 .  Assemble two f i l t e r s  according t o  t h e  " F i l t e r  Buildup Procedure." 

NOTE: Check t h a t  t h e  f i l t e r  thimbles a r e  marked ' I q 0 S ~  . ' I  The 
_1_-.__11 

secondary fril-ter from a previous run iriay be  used i f  it i s  i n  
good condi t ion.  

6. Using Tygon tubing,  connect t h e  o u t l e t  fi-om t h e  P5lI. bottom dis-  
charge t o  t h e  i n l e t  t o  t h e  primary f i l t e r .  
from t h e  primary f i l t e r  t o  t h e  i n l e t  of t h e  secondary f i l t e r .  
Coniiect t h e  o u t l e t  from t h e  secondary f i l t e r  t o  t h e  i n l e t  t o  t h e  
s a f e t y  b o t t l e .  Connect t h e  o u t l e t  from t h e  s a f e t y  b o t t l e  t o  t h e  
i n l e t  t o  X1?.1.. 

Connect t h e  o u t l e t  

7.  Close t h e  bottom discharge valve on P51.1. 

8. Close t h e  R l l l  off-gas valve, t u r n  on t h e  cooling water t o  t h e  
E111 vacuum steam j e t  condenser, and t u r n  on t h e  R l l l  vxcum 
steam j e t .  

9. Observe t h e  R l l l  vacuum gage. If the  gage reaches f e e t  of 

If t h e  system is  not leak- t igh t ,  a l l  leaks must be 
water and holds s teady ,  t h e  system i s  leak- t igh t  and the  opera t ion  
can proceed. 
cor rec ted  before  proceeding. 

10 .  When t h e  system i s  l e a k - t i g h t ,  t u r n  o f f  t h e  R l l l  vacuum steam j e t .  

11. Open t h e  R l l l  off-gas valve ,  then  c lose  i t  immediately. 
this opera t ion  u n t i l  t h e  R 1 l . l  vacuum i s  b l ed  o f f ;  then leave  t h e  
R l l l  off-gas valve open. 

Repeat 
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3.2. Turn off t h e  cool ing w a t e r  t o  t h e  R111 vacuum steam j e t  condenser. 

13. Check t h a t  t h e  following equipment i s  set  up on top of t h e  Ce l l  11 
instrument cub ic l e  ( i n  crane bay) :  

a. 5 0 - l i t e r  polyethylene .Jessel with bottom discharge line and 
a g i t a t o r .  

b. Waring blender and blender  base .  

c .  Balances. 

Contact superv is ion  f o r  any s p e c i a l  c leaning i n s t r u c t i o n s  per- 
t a i n i n g  t o  Cell. 11. 

14. 

D. Chemical Operation - P r e c i p i t a t j s  

1. 

2 .  

3.  

4. 

5 .  

6. 

7. 

8. 

9 .  

10. 

11. 

12. 

13. 

a4 

Contact superv is ion  f o r  approval to begin opera t ions .  Supervision 
w i l l  des igna te  batch code and e n t e r  s t a r t i n g  da ta  on t h e  Prepara- 
t i o n  Data Sheet .  

Se t  up communications between panelboard 2 and Cell  11. 

Open t h e  valve f r o m  P34 t o  H511 (on t h e  Cell 11 panelboard) 

Turn on t h e  je t  from P34 t o  H511 and j e t  
f r o m  P34 t o  H 5 1 1 ;  then  t u r r  o f f  t h e  jet.’-k with supervis ion 
f o r  volume t o  be t r a n s f e r r e d . )  Close t h e  va lve  from P34 t o  H 5 1 1 .  

Check that P511 has a t  leas t  6 inches of off-gas and recheck that 
t h e  P 5 l l  bottom discharge valve i s  closed.  

Open t h e  valve f r o m  H 5 1 1  t o  P511. 

Turn on t h e  j e t  f r o m  H 5 1 1  t o  P 5 l l  and j e t  t h e  s o l u t i o n  from 3511 
t o  P511, 

When H511 i s  empty ( o r  P511 reads 80% l i q u i d  l e v e l ) ,  t u r n  o f f  t h e  
j e t  from H 5 1 1  t o  P 5 l l  and c l o s e  t h e  valve from H 5 l l  t o  P 5 l l .  

If necessary,  evaporate P511 as i n  Steps 13  through 16 below; 
then  repea t  Steps 6 ,  7 ,  and 8 u n t i l  H 5 1 1  i s  empty. 

Add 8 l i t e r s  of  demineralized water t o  11511. 

Open t h e  valve from H511 t o  P511 and t u r n  on t h e  j e t .  
is empty, t u r n  of’f t h e  j e t  znd c l o s e  the valve.  

Repeat Steps 1 0  and 11 once. 

Turn on t h e  P511 a g i t a t o r .  

Turn on t h e  steam t o  P511 and begin evaporation. 

gallons of so lu t ion  

Do not  exceed 80% l i q u i d  l e v e l  i n  P511. 

When H 5 1 1  
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1.5 * 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

211 . 

25. 

Evaporate P511 t o  a volume of 45 l i t e r s  (assume s p e c i f i c  g rav i ty  
t o  b e  1 . 2 ) ;  then  i u r n  off  t h e  steam t o  P511. 

Turn on t h e  chri1.l.ed water t o  P 5 l l  and cool. P 5 n .  t o  40°C; t u r n  o f f  
t h e  c h i l l e d  water .  

Agi ta te  P 5 l l  f o r  15 minutes,  then  p u l l  t h r e e  samples. Codes 

normality and 9%>-.Gh.  
Sr l l -F1 ,  Srll-P2 >-. S r l l - F 3 .  Request; ac id  

-1__11- 

When a c i d  normali-ty i s  known, check w i t h  supervis ion f o r  t h e  
volume of NHL+OI-1 t o  be added i n  Step 19. 

Add_.-.--- ~n i l . l . i i~~~~te r s  of concentrated NH,+OH t o  P 5 l l  and r i n s e  t h e  
so lu t ion  addi t ion  line with 500 m i l l i l i t e r s  of demineralized water .  

Agi ta te  P 5 l l  for 1 0  minutes a f t e r  t h e  NHhOI1 add i t ion ;  then  p u l l  a 
sample from P 5 l l  and check the pX. 

If t h e  pH of t h e  so lu t ion  i n  1'511 i s  l e s s  than 3.0,  do the  opera- 
t i o n s  below un"b.1 t h e  pH i s  between 3.0 and 5.0:  

a. Add 200 m i l l i l i t e r s  of concentrated NH40H t o  P 5 l l  and r i n s e  
t h e  so lu t ion  add i t ion  l i n e  wi.th 500 m i l l i l i t e r s  of deminer- 
a l i z e d  water ,  

b .  Agi ta te  P511 f o r  1 0  minutes and recheck piI. 

c. Repeat a and b u n t i l  pH i s  3 .0  t o  5.0.  

d. Check sample f o r  p r e c i p i t a t e .  

When pH i s  between 3 .0  and 5.0 and no p r e c i p i t a t e  i s  v i s i b l e ,  
proceed. I f  t h e  pII goes above 5 . 0  i f  any p r e c i p i t a t e  3.s noted, 
contac t  supervis ion.  

Hold t h e  so lu t ion  i n  P511 nnti.1 t h e  90Sr content i s  known from 
a n a l y t i c a l  r e s u l t s .  Control t h e  temperature of  P 5 l l  below 50°C. 

Supervision will make t h e  necessary ca l cu la t ions .  
appropr ia te  da t a  on t h e  Prepara t ion  Data Sheet .  

Enter t h e  

Make up t h e  p r e c i p i t a t i n g  so lu t ions  as fol lows:  

a. Add 18 l i t e r s  of  demineralized water t o  t h e  polyethylene 
vesse l  on t h e  C e l l  11 cubic le  and t u r n  on t h e  agi taLor .  

b .  S lu r ry  grams of Ti02 in a Waring bJ.ender approximately 
50% f u l l  of derniiieralized water .  Blend f o r  2 minutes and then  
add t h e  contents  o f  t h e  blender t o  t h e  18 l i t e r s  of  water i n  
t h e  polyethylene T J e S s e l .  

using 1 l i t e r  of demineralized water (check wi th  super- 
v i s i o n  f o r  Ti02 weight ) .  

Rinse t h e  blender i n t o  t h e  vessel ,  
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e .  Add 5130 grams of ammonium carbonate and 1 l i t e r  of con- 
cen t r a t ed  NH40H t o  t h e  polyethylene v e s s e l  and maintain 
a g i t a t i o n .  

26. Place t h e  bottom discharge l i n e  from t h e  polyethylene v e s s e l  i n t o  
t h e  so lu t ion  add i t ion  funnel  t o  P511, 

27. Open t h e  s o l u t i o n  add i t ion  funnel  t o  P511; then  open t h e  clamp on 
t h e  bottom discharge l i n e  Srom t h e  polyethylene v e s s e l  and add 
t h e  s l u r r y  t o  P511. When t h e  s l u r r y  l e v e l  i n  t h e  polyethylene 
v e s s e l  drops below t h e  a g i t a t o r ,  t u r n  of f  t h e  a g i t a t o r .  

28. Rinse t h e  s o l u t i o n  add i t ion  l i n e  t o  P5Ll with  2 l i t e r s  of deminer- 
a l i z e d  water; then  c l o s e  t h e  s o l u t i o n  additiolz valve and c lose  t h e  
clamp on t h e  polyethylene v e s s e l  discharge.  

29. Turn on t h e  steam t o  P51.l and hea t  t o  7 2 O C .  

NOTE: Watch t h e  P511 off-gas. If it goes below 14. inches,  reduce t h e  
hea t ing  rate. 

30.  

31. 

32. 

33. 

34 I) 

35. 

Digest P51l a t  70 t o  72OC f o r  30 minutes. 

While P511 i s  d iges t ing ,  add 19 l i t e r s  of demineralized water ,  1 
l i t e r  of concentrated NHhOH, and 1000 grams o f  ammonium carbonate 
t o  t h e  polyethylene v e s s e l  and t u r n  on t h e  a g i t a t o r .  

After t h e  30-minute d iges t ion  (while  P 5 l l  i s  s t i l l  a t  70 t o  72'C), 
open t h e  s o l u t i o n  add i t ion  valve t o  P511 and add t h e  s o l u t i o n  from 
t h e  polyethylene v e s s e l  t o  13411 by opening t h e  clamp. 
level i n  t h e  v e s s e l  drops below t h e  a g i t a t o r ,  t u r n  o f f  t h e  a g i t a t o r .  

When t h e  

Rinse t h e  s o l u t i o n  add i t ion  l i n e  w i t h  2 l i t e r s  of demineralized 
water; then c l o s e  t h e  s o l u t i o n  add i t ion  valve and clamp. 

Turn of f  t h e  steam t o  P511. Turn on t h e  c h i l l e d  w a t e r  -to P 5 l l  and 
coo l  P511 to 3OoC over a per iod  of 30 minutes by manual con t ro l  of 
t h e  c h i l l e d  water valve.  

Sample P511 and check t h e  pH. 
superv is ion .  

If t h e  p B  i s  below 8.0,  contact  

E. Chemical Operation - F i l t r a t i o n  

1. Maintain P511 temperature a t  S O o C  _+ 2OC. 

2. Open t h e  bottom discharge valve from P 5 l l  and allow so lu t ion  t o  
f l o w  i n t o  t h e  f i l t e r .  

3. Close t h e  X l l l  off-gas valve. 

4. Open the  w a t e r  t o  the R111. vacuum steam j e t  condenser. 
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5. 

6. 

7. 

0.  

9. 

10. 

11. 

12. 

13. 

14. 

1 5 .  

16. 

1 ' 7 .  

Turn on t h e  X111 vacuum stearn j e t  and begrin f i l t r a t i o n .  Watch f o r  
leaks i n  t h e  sys-Lem and f o r  any evidence of p r e c i p i t a t e  going i n t o  
t h e  s a f e t y  b o t t l e .  If e i t h e r  occurs ,  c lose  t h e  bottom discharge 
valv-e from P511., t u r n  off t h e  Rlll vacum s t e m  j e t ,  open t h e  R1I.I .  
off-gas vdv-e , and contac'f; supervis ion.  

When t h e  P5I.l l i q u i d  l e v e l  reaches 15%, tiisn of f  t h e  P51.1 a g i t a t o r .  

While t h e  f i l t r a t i o n  i s  being done, make up 5 l i t e r s  of r i n s e  
so lu t ion .  Makeup: Dissolve 575 grams of ammonium carbonate i n  
demineralized water ,  add 200 m i l l i l i t e r s  of concentrated NHi+OH, 
and d i l u t e  t o  5 l i t e r s  w i t h  demineralized water.  

When P5l.l i s  empty, open t h e  valve on t h e  water  t o  t h e  P511 spray 
ri-ng, leave i t  open for 10 seconds, t hen  close it and i m m e d i a t a  
ad.d 1. l i t e r  o f  r i n s e  so lu t ion  t o  P 5 l l .  

Allow P 5 l l  'io p u l l  empty (watch t h e  Tygon l i n e  between t h e  P 5 l l  
bottom discharge and t h e  p r i m a q  f i - l t e r ) .  

H e p a t  Steps 8 and 9 four  more t imes.  

Continue drying w i t h  vacuum f o r  30 minutes af ter  t h e  last r i n s e  
has been done. 

Turn o f f  t h e  R.l.1-I vacuum steam j e t .  

Open the  Rlll off-gas va,lve, then c lose  i t  irmnediately. Repeat 
this opers t ion  u n t i l  the  R 1 l J .  vacuum has been b l ed  o f f .  

' h r n  o f f  t h e  water t o  t h e  Ell1 vacuum steam j e t  condenser. 

The p r e c i p i t a t e  and ceramic f i l t e r  are now ready to be removed 
from t h e  fi.1.tnr s h e l l .  Check with supervis ion.  

Loosen t h e  V-band clamp on t h e  priniargr f i l t e r .  

Remove t h e  top  of t h e  primary f i l t e r .  

NOTE: 'There w i l l  be a considerable  evolut ion of s t e m  a t  this po in t .  

18. If' any p r e c i p i t a t e  adheres to t h e  t o p  sec t ion  of t h e  f i l t e r  s h e l l  
( s t a i n l e s s  s t e e l )  o r  t h e  gaskets, scrape it o f f  i n t o  t h e  f i l t e r  
f;hi.mble. Do not scrape down t h e  s i d e s  o f  the f i l t e r  thimble a t  
t h i s  po in t .  If t h e  f i l t e r  i;himble i s  broken, contact  supervis ion.  

19. Using t h e  f i l t e r  l i f t i n g  tool, ra ise  the f i l t e r  tinimble out of t h e  
shee l  and s e t  it upright  i n  a s t a i n l e s s  s t e e l  beaker. 

20. Remove t h e  top from t h e  secondary f i l t e r  and remove the  thimble.  
If tile f i l t e r  i s  i n  good condi t ion,  it Inspect  f o r  p r e c i p i t a t e .  

may be re-used. 
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21e 

22, 

Close t h e  bottom discharge valve on P511. 

Remove a l l  gaskets  and pads from t h e  f i l t e r  s h e l l s  and p lace  them 
i n  a waste can. 
it o f f  i n t o  the f i l t e r  thimble containing t h e  b ~ l k  p r e c i p i t a t e .  
Gaskets and pads cannot be re-used. 

Contact superv is ion  f o r  R 1 1 1  sampling i n s t r u c t i o n s .  

If any p r e c i p i t a t e  aheres  t o  t h i s  material ,  scrape 

23.  

F. Chemical Operation - Calc ina t ion  

1, 

2. 

3. 

4.. 

5. 

5. 

A l l o w  t h e  p r e c i p i t a t e  t o  remain i n  t h e  f i l t e r  thimble u n t i l  no more 
steam i s  evolved. If t h e r e  i s  s t i l l  steam aftei. 2 hours,  contact  
superv is ion .  

Carefu l ly  scrape  down t h e  s i d e s  of  t h e  f i l t e r  thimble with e 
spa tu l a .  
If more steam evolu t ion  i s  noted, allow t h e  p r e c i p i t a t e  t o  dry f o r  
a n  a d d i t i o n a l  30 minutes and then  s t i r  again.  

Slowly s t i r  t h e  p r e c i p i t a t e  and attempt t o  break up lumps. 

Carefu l ly  l i f t  t h e  f i l t e r  thimble out of  t h e  beaker and lay it 
down i n  a ho r i zon ta l  p o s i t i o n  on t h e  c e l l  f l o o r .  

I n s e r t  t h e  f i l t e r  thimble i n t o  t h e  3-prong f i l t e r  handling t o o l  
s o  t h a t  t h e  open end of t h e  thimble faces  t h e  apex of t h e  t o o l .  

Gpen t h e  furnace door. 

Careful ly  l i f ' t  t h e  f i l t e r  thimble and insert .  it i n t o  t h e  fm-nace. 
Check t h a t  t h e  thimble i s  c l e a r  of t h e  door, t hen  renlove t h e  
handling t o o l .  

NOTE: More than  one ba tch  may be ca lc ined  a t  a t i m e .  Check with super- 
v i s ion .  

7. Close t h e  furnace door. 

8. I n s t a l l  t h e  l l O O ° C  template  an t h e  programmer. 

9 .  Check t h e  temperature ind ica to r  and recorder .  
t o  touch t h e  thermocouple connectors i n  the  c e l l  t o  a s su re  good 
connect ion. 

It may be necessary 

10,  Turn on t h e  programmer. (Sez t h e  microswitch contact  arm s o  t h a t  
it w i l l  not t u r n  o f f  t h e  programmer.) 

11. Turn  on t h e  furnace.  

12. Check the furnace cl-osely during t h e  first 4 hours of opera t ion ,  
then  record  readings each hour.  
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13.  

14. 

15. 

16. 

1'1. 

1.8. 

1.9 . 

20. 

21. 

22.  

23 .  

2h .  

The temperature should increase  from c e l l  teniperature t o  l l O O ° C  a t  
approximately 100' per  hour. 
cool t o  800Oc a t  approximately l O 0 ' C  pe r  hour.  

Hold a t  llOO°C f o r  I +  hours ,  then  

When furnace reaches 800~~: on t h e  cool ing cyc le ,  t u r n  o f f  t h e  
furnace power. 

-kllow t h e  furnace t o  cool  t o  3 O O 0 C ;  t hen  open t h e  furnace door 
approximately 1 inch I 

Open t h e  furnace door approximately I inch each hour u n t i l  t h e  
temperature reaches 20OoC;  then open t h e  door completely. 

I n s e r t  t h e  handling t o o l  and wi-thdraw t h e  thimble from t h e  furnace.  
Set  t h e  thimble i n t o  the f i l t e r  s tand .  

S t i r  t h e  powder wi.th a s p a t u l a  and attempt t o  break up lumps. 

Tare a s t a i n l e s s  s t e e l  beaker;  then t r a n s f e r  t h e  powder from t he  
f i l t e r  thimble i n t o  t h e  t a r e d  beaker and determine t h e  total .  
powder weight. 

Prepare t w o  calor imeter  samples and assay on t h e  Cel l  12 cab- 
r imeter .  

When t h e  calor imetry i s  completed, r e t u r n  t h e  calor imeter  cups t o  
Cel l  11 and empty t h e  contents  of t h e  cups back i n t o  t h e  powder 
batch.  

Record calor imeter  resul- ts  on Preparat ion Data Sheet,. 

Check with supervis ion f o r  i n s t r u c t j o n s .  
add i t iona l  ca lor imet r ic  measurements, temporary s torage  f o r  the 
powder, o r  s torage  i n  t h e  well. 

Supervision may d i r e c t  

Turn i n  completed da ta  shee ts  ( run  shee t ,  furnace r eco rd , ca lo -  
rimile.ter d a t a )  t o  supervis ion.  



FISSION PRODUCTS DEVELOPrnNT LABORATORY 

STRONTIUM. TITAUATE PREPARATION 

DATA SHEET 

Batch Number T i m e / D a t e  S t a r t e d  

S ta tus  (before  ope ra t ions )  

Feed batch i d e n t i f i c a t i o n  (from P34) 

89~r/9o~r r a t i o  (as of -1 
T o t a l  moles a l k a l i n e  ea r th  pe r  kc 9oSr  

P511 samples: 

Op er a t  i on 

Weight E O 2  adaed g I n i t i a l  pH _I F f n a l  pII 

F i l t r a t i o n  t i m e s :  S t a r t e d  Completed 

F i l t r a t e  volume To ta l  cur ies  90Sr i n  f ' i l t ru t e  

Calcinat ion t i m e s :  S t a r t e d  C omp l e t  e d 

Product Data 

Q Total weight product 

Calorimeter r e s u l t s  : 1st check- 

To ta l  9'~r c u r i e s  

c / g ;  2nd check It? 
Tota l  90Sr watts 

Product; d i s p o s i t i o n  

Remarks : 

- --____I- 

- 

Su..pervi s or 
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FISSION PRODIICTS DEVELOPMENT LABORATORY 

STRONTIUM-90 TITANATE HOT-PRESS OPERATION 

NOTE: This procedure i s  a l s o  used f o r  hot press ing  of "SrO p e l l e t s ,  bu t  
speci-al  powder haridling i s  required.  
i n s t r u c t i o n s  f o r  'OSrO work. 

Supervision w i l l  i s s u e  s p e c i a l  

A.  C e l l  P repara t ion  

1. C'neck t h a t  t h e r e  i s  no flammable debr i s  i n  Cell  12.  

2 .  Adjust c e l l  v e n t i l a t i o n  pressure  t o  a minimum of -1.0 inch water.  

3. Inspect  manipulators f o r  proper operat ion.  Inspect  both boots  f o r  
ho les .  

4 .  P l ace  furnace i n  ho r i zon ta l  posi-t ion.  

B. Equipment - 

1. I n s e r t  t h e  following equipment i n t o  Ce l l  1 2  ( o r  check t h a t  equip- 
ment i s  already i n  c e l l ) :  

a. 

b .  

C .  

a. 

e .  

f .  

g "  

h.  

i .  

j. 

Graphite d i e  and punches (check with supervis ion f o r  s i z e ) .  

Graphite c o l l a r  and c o l l a r  punch. 

D i e  handling tool" 

Col la r  handling 6001. 

P t  , Pt- lO$ H h  thermocoupl-es ; thermocouple sheaths  ( 2  each) .  

Mica d i sks ,  mirror .  

Powder handling t o o l s  ( s p a t u l a ,  funnel ,  e t c . ) .  

Ejection pimch and p l a t e s  f o r  e j e c t i o n  press.  

Pre-press punch. 

D i e  l i n e r  o r  screen i n s e r t s  i f  requi red .  

C. Auxil iary Services  f o r  Furnace 

1. Turn on t h e  process cooling water -to t h e  hot  press  by opening t h e  
valve on t h e  f ace  of  t h e  c e l l .  

NOTE: Observe the l i q u i d  l e v e l  i n  H209 before  tu rn ing  on t h e  process  
water t o  t h e  hol; p ress  and generator .  Pump H2O9 t o  M.II.-209 
when t h e  H2O9 l e v e l  reaches 60%. 



2 .  Adjust t h e  flow with t h i s  -salve t o  a minimum of 40% on t h e  rota-  
meter - 

3. Observe t h e  i n - c e l l  process  water hose and Saap t i t e s  on tine furnace 
assembly for Leaks. Contact superv is ion  i f  any leaks are noted. 

4. Open t h e  argon supply manual valTze on t h e  f a c e  of  Ce l l  12. 

5. Open t h e  argon cy l inde r  manual and r egu la to r  valve. 
flow t o  a r a t e  of 50 cubic fee t  per hour with t h e  regulator valve 
on t h e  f ace  of Cel l  1 2 .  

Adjust t h e  

D. D i e  Loading (Supervis ion M u s t  BE? Presen t )  

1. Place t h e  pre-press bottom p l a t e  in e j e c t o r  assembly. 

2 .  P lace  t h e  bottom punch i n  t h e  g raph i t e  d i e  body and s e t  d i e  i n t o  
t h e  e j e c t o r  p re s s ,  using t h e  d i e  handl ing t o o l .  

3. If l i n e r  i s  requi red ,  put l i n e r  i n t o  d i e .  

4 .  Transfer  
beaker t u  t h e  g raph i t e  d i e  body. 
the d i e .  

grams of powder from t h e  powder handl ing cup o r  
I n s e r t  t h e  pre-press punch i n  

5.  Apply ps ig  pressure  t o  t h e  pre-pressed p e l l e t .  Release 
pressure  and remove pre-press punch. 

NOT’E: Close t h e  hot-press manual valve f o r  t h e  hydraul ic  system i n  t h e  
c e l l  and open t h e  e j e c t o r  press  manual valve before  applying 
pressure .  

6. I f  screen in se r t s  are used, place  one i n s e r t  on t o p  of  powder. 

7 .  Continue adding powder i n  -10% increments and reapplying S i g  
pressure  u n t i l  a l l  t h e  powder i s  i n  t h e  g raph i t e  d i e  b o & n E c e  
i n s e r t s  as d i r ec t ed  by supe rv i s ion . )  

8. If l i n e r  i s  used, place  t h e  l i n e r  l i d  on t h e  pre-pressed p e l l e t s ;  
f o l d  down t h e  E n e r  edges. 

9 .  Insert t h e  t o p  punch ririto the d i e .  

E. Furnace Loading (Supervis ion Must Be P resen t )  

1. L i f t  t h e  g raph i t e  die body f r o m  t h e  e j e c t o r  p r e s s ,  using the d i e  
handling t o o l .  Ziemove any t ape  t h a t  i s  a t tached  t o  t h e  d i e  body. 

2 .  T’ransfer the  d i e  body t o  the. rear of t h e  furnace.  

3. L i f t  %he c o l l a r  with t h e  c o l l a r  handling t o o l  and i n s e r t  i n t o  %he 
furnace 
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4. I n s e r t  t h e  graphi te  c o l l a r  punch i n t o  -the c o l l a r .  

5 .  I n se r t  t h e  thermocouple sheaths and thermocouples i n t o  t h e  c o l l a r  
ho le s .  Check t h a t  t h e  bottom of t h e  thermocouple sheath i s  i n  
contact  with t h e  d i e  body. 

6. Connect t h e  thermocouples t o  t h e  connectors loca ted  on the  furnace 
Check the  temperature recorder  f o r  proper thermocouple top  p l a t e .  

response I 

'7. Connect t h e  a i r  h o i s t  hook t o  t h e  l i f t i n g  eye on t h e  l e f t  r e a r  of  
t he  furnace.  

8 .  Engage t h e  s a f e t y  ba r  on t h e  a i r  h o i s t  hook. 

9.  L i f t  t h e  furnace t o  i t s  v e r t i c a l  pos i t ion .  Observe c a r e f u l l y  t h a t  
t h e  furnace l ead  wi re s ,  cool ing water l i n e s ,  and thermocouple l ead  
wires  a r e  pos i t ion ing  themselves pyoperly during t h e  l i f t i n g  opera- 
t i o n .  

10. Remove t h e  a i r  h o i s t  hook from t h e  furnace l i f t i n g  eye. 

11. Place two mica i n s u l a t i n g  d isks  on t h e  c o l l a r  punch. 

12. PI-ace t h e  s t e e l  punch on t o p  of the  col-lar i n s u l a t i n g  d isk .  

13 .  Place two mica i n s u l a t i n g  di.sks on t o p  of t he  s t e e l  punch. 

1 4 .  Open t h e  hot-press manual valve t o  t h e  hydraul ic  system i n  t h e  c e l l  
and close t h e  e j e c t o r p r c S s  mailual valve before  applying pressure.  

15. T,ower t h e  furnace hydraul ic  ram and check alignment of  t h e  ram, 
s t e e l  punch, and c o l l a r  punch with a mirror .  

NOTE: Do not allow -the hydraul ic  r a m  to m a k e  contact  w i t h  t h e  stee_l; 
punch-. 

1 6 .  Raise t h e  hydrau1i.c r a m .  

F. R.F. Generator Operation --- 

NOTE: Manipulators a r e  = t o  be moved t o  t h e  rear of t h e  c e l l  when gener- 
a t o r  i s  under load.  

1. Plug t h e  generator  e l e c t r i c a l  connector i n t o  t h e  440-volt welding 
ou.t let  and t u r n  on t h e  welding o u t l e t  switch.  

2. P re se t  t h e  generator  autotransformer t a p  switch t o  the  No. 3 
pos i t i on .  

3. Prese t  200-kva ( k i l o v a r )  capaci tance,  us ing  both t h e  100-kva 
swi-tches loca ted  on t h e  top of t h e  generator. 



14. Turn on t h e  generator  motor by depressing t h e  start  switch loca ted  
a t  t h e  bottom of t h e  generz tor .  

5. Adjust t h e  power output  con t ro l  knob t o  zero.  

6, After  genera tor  motor i s  up t o  f u l l  speed, depress t h e  f i e l d  
control. switch loca ted  on t h e  t o p  l e f t  s i d e  of t h e  cubic le .  

7. Depress t h e  load  switch loca ted  on t h e  t o p  r i g h t  s i d e  of t h e  
cubic le .  

8. Slowly t u r n  t h e  power output  c o n t r o l  knob clockwise u n t i l  a load 
of between 1 0  and I 5  k i lowa t t s  i s  noted. Supervis ion w i l l  deter-  
mine t h e  power t o  be appl ied .  

NOTE: I n  ad jus t ing  t o  between 10 and 1 5  k i lowa t t s ,  -- do not allow t h e  
generator  output t o  exceed 440 volts o r  45.5 amperes. The 
kilovar m e t e r  reading should be between 1 and 5 kva lead.  If 
t h e  above condi t ions cannot be obta ined ,  contac t  superv is ion .  

9. Record t h e  fol lowing d a t a  every 1 5  minutes: 

a. 

b. 

C .  

d. 

e. 

f .  

g* 

h. 

i. 

j. 

S e t t i n g  of  power output  con t ro l  knob. 

Furnace temperature.  

Power output .  

Generator output  vo l tage .  

Generator output amperage. 

Pel- le t  temperature.  

Water flow. 

C e l l  temperature.  

Argon flow. 

Argon cy l inder  p re s su re .  

IYOTE: The fol lowing hea t ing  and p res s ing  cyc les  a r e  sub jec t  t o  change 
and should be  noted c a r e f u l l y  before  each run. 

O Y  10. Heat t h e  furnace t o  ( 8 .  

NOTE: For a f l o a t i n g  d i e  body, apply and maintain 500 ps ig  during t h e  
hea t ing  and holding cyc les .  

minutes. 11. Hold t h e  furnace a t  OC! f o r  
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12.  Lower furnace temperature to O C .  

I?. Apply p s i  on t h e  gage. Apply t h i s  pressure  a t  a r a t e  of 
-300 psig per  mi.nuto. 

14. Maintain p s i  on t h e  gage f o r  niinut es . 
1 5 .  Raise t h e  press  ram slowly. Depressurize a t  a r a t e  of -300 ps ig  

per  minute. 

16. Turn t h e  furnace o f f  by 'iurxiing t h e  power output con t ro l  knob t o  
zero.  Depress the s t o p  swi-tches on t h e  load ,  f i e l d  con t ro l ,  and 
generator  motor i n  t h e  order  l i s t e d .  

1'7. Allow t h e  furnace t o  cool t o  a temperature of OC.  T u r n  of f  
O C .  argon and water t o  t h e  furnace when temperature reaches 

G.  Removal of Die from Furnace 

1. After  t h e  furnace has c o d e d  t o  l____l... O C ,  remove t h ?  s t e e l  punch 
and mica d isks  from a top  the c o l l a r  punch. 

2. Attach t h e  a i r  h o i s t  hook t o  the furnace l i f t i n g  eye. Engage the  
a i r  h o i s t  s a f e t y  ba r .  

3. Lower furnace t o  i t s  h o r l z o n t a l  pos i t i on .  

4. Disconnect thermocouples and. remove thermocouples and sheaths from 
c o l l a r  a 

5 .  Remove c o l l a r  and c o l l a r  punch from furnace.  

6 .  Clear out area i n  f r o n t  of furnace.  

7. Remove d i e  froin furnace.  

H. P e l l e t  - :Ejection (Supervision Must Be Presen t )  

1. If t h e  p e l l e t  i s  t o  be  loaded i n t o  a l i .ner immediately, set up 
l i n e r .  if t h e  p e l l e t  i s  t o  be s t o r e d ,  check s to rage  loca t ion .  
Al so  check t h a t  balances,  p e l l e t  handling t o o l ,  and measurj-iig 
devices a rc  i n  c e l l  and ready f o r  use.  

2 .  Remove t h e  pre-press bottom p l a t e  from t h e  e j e c t o r  press .  Se t  the  
e j e c t o r  d i e  giJ.i.de i n  the e j e c t o r  p re s s .  Check t h a t  t h e  proper 
s i z e  adapter  pos t  i s  i n  p lace .  

3. Inve r t  t h e  d i e  body and p lace  it i n t o  t h e  guide,  wiLh the t o p  
punch down. 

4. Pos i t ion  t h e  e j e c t o r  c o l l a r  on t o p  of t h e  d i e  body; make sure it 
i s  centered.  
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5 .  Close t h e  hot-press hydrau’ic manual valve and open t h e  e jec tor -  
press manual valve.  

Slowly open t h e  hydraul ic  con t ro l  valve u n t i l  the ram contac ts  t h e  
e j e c t o r  c o l l a r ,  then  increzse  pressure  u n t i l  t h e  d i e  body begins 
t o  move. 

6. 

NOTE: If t h e  pressure  reaches e. value equal  t o  one-half of  t h e  S i n a l  
hot-pressing pressure  (Step F.141, hold.  Supervision w i l l  
determine f u r t h e r  s t e p s  t o  be taken.  

7 .  

a .  

9 .  

10. 

11. 

12 * 

1 3  * 

When t h e  d i e  body begins  t c  move, maintain just enough pressure  to 
continue movement. Observe t h e  t r a v e l  of  t h e  punch and pellet. 
When t h e  p e l l e t  i s  completely e j ec t ed ,  release t h e  pressure  and 
raise t h e  r a m .  

Carefu l ly  remove t h e  e j e c t o r  c o l l a r ;  do not allow t h e  c o l l a r  t o  
touch t h e  punch o r  t h e  p e l l e t .  

Careful ly  remove t h e  punch from t h e  p e l l e t .  

Transfer t h e  p e l l e t  t o  t h e  balances;  weigh and record weight. 
Measure t h e  p e l l e t  he ight  and record.  

Transfer  the  p e l l e t  t o  t h e  l i n e r  or storage as i n s t r u c t e d  by 
supervis ion.  

Remove t h e  d i e  guide from t h e  e j e c t o r  press  and i n s e r t  t h e  bottom 
e j e c t i o n  p l a t e .  

Se t  t h e  d i e  body i n t o  t h e  e j e c t i o n  p res s .  
extrude t h e  punch from t h e  bottom of t h e  d i e .  

Using a s t e e l  punch, 

NOTE: The d i e  body and punches vi11 be  inspected by superv is ion ,  who 
w i l l  determine whether they can be re-used. 
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Run #=! 
Date : 

FISSION PRODUCTS DEVELOPMENT LABORATORY 
PELLET DATA SHEET 

Run #3  
Date: 

I 

Customer : 

Compound : - Batch No. 

Weight of Powder: - Can No. 

Ac t iv i ty  : e/gm cur i e s  watts 

d g m  

Liner W t  . - L i n e r  Mater ia l  

P e l l e t  Wt. I Pel1 e t  Height 

P e l l e t  Diameter Temperature of  Run 

Pressure  (gage) Pressure (appl ied)  

P e l l e t  Approved by Supervision 
S ignature  I)zt e 

Calorimetry : 

W t .  Sample 

Ivlr 

Calorimeter Constants 

Watts /gm 

d g m  

Run #1 
Date : 

Remarks (Use Reverse Side i f  IiIecesE aryl : 
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FISSION PRODUCTS DLVELOPMENT LABORL4TORY 

STRONTIUM-90 TITANATE PELLET PRFSSING/SPNTERING 

NOTE: Each ''SrTiO3 p e l l e t  p repara t ion  campaign i s  a s p e c i a l  
p r o j e c t  and s p e c i a l  procedures m a y  be issued.  The procedures below 
are general ized.  

A. Prel iminary Setups 

1. In C e l l 1 2 ,  check t h a t  t h e  fol lowing t o o l s  and equipment ai-e i n  
good condi t ion:  

a. P e l l e t  p ress  (check for opera t ton  by turn ing  on pump motor 
and tu rn ing  control. valve t o  raise and lower p r e s s ) .  
pump o i l  l e v e l .  

Check 

b. Extrusion jack.  

c .  Storage can wrench and v i s e .  

d. Spatulas  and. probes as needed. 

e .  Salances and weighing pans, weights.  

f . D i a l  gage w-itin jo-blocks . 
g. P e l l e t  scoop and push tool. 

h. S in t e r ing  t r a y  t r a n s f e r  scoop. 

2.  Check t h a t  m i p u l a t o r J s  arms and b o o t s  are i n  good condi t ion.  

3. Check with supervision. for s p e c i a l  i n s t r u c t i o n s  and equipment 
and i n s e r t  t he  equipment. Equipment nay include (but  i s  not  
l i m i t e d  t o )  t h e  following: 

a .  Die sets (body, punches, shims, gu ides) .  

b . "Go -no '' gage. 

e .  S i n t e r h g  t r a y s  w i . t h  Zr02 granules .  

d. S t e a r i c  a c i d  lub r i can t .  

e.  D i e  c leaning  t o o l s  (ma-tched t o  d i e ) .  

f .  Die handling too1.s. 

g.  Die l o d i n g  funsiel and brushes.  
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h. CalFbrated powder scoop o r  weighing beaker. 

i. Ext ius ion  punches and ::ings. 

NOTF2: Supervision w i l l  i s sue  special  d a t a  shee t s  as requi red  and 
w i l l  des igaa te  the  powder ba t ch (es )  t o  be used. 

4. Transfer  the  designated powder t o  Ce l l  12, open the  cam, and 
t r a n s f e r  the  powder i n t o  s torage  beakers.  Check with super- 
vision f o r  powder da t a  (my request  ca lor imet ry) .  

5. Check with superv is ion  f o r  loading procedure. 

a. If l a r g e  d i e  ( > l - c m  pe:-lel;s) i s  t o  be used, fol low the  pro- 
cedure ouilj.ned i n  s ec t ion  B and omit section C .  

b. If' s m a l l  d i e  ( U - c m  peI.lets) i s  t o  be used, fol low procedure 
ou t l ined  i n  s e c t i o n  C .  

R. Large -Die Loading 

1. Light ly  l u b r i c a t e  the d ie  body, shor t  punch, 'and. long punch 
(but  no t  the  shims) . 

2. Lift t h e  d l e  body t o  the press  and engage the  ears of tine d i e  
body i n  the  s l o t s  oP the  suspension arm; leave d i e  body sus-  
pended. 

3 .  Center t he  guide r i n g  on tke  press  base by pushing the  r i n g  
aga ins t  t h e  V - s l o ~  on the Lase; then place the  sho r t  punch 
i n t o  the hc l e  i n  the guide r i n g  (notched end down), and place 
one shim on top.  

4. 'Turn on the  hydraul ic  pump, 

5 .  Slowly raise the  press  by turn ing  the  hydraul ic  cont iwl  valve 
clockwise. As t h e  press rises, guide the  d i e  body so  as t o  
i n s e r t  the  s h o r t  punch i n t o  i t .  Continue tu rn ing  the  valve 
u n t i l  t h e  d i e  b o d j  touches the  guide r ing ;  then  s t o p  t.he p re s s .  

6. Disconnect t he  suspension arms from the  d i e .  

' 7 .  Slowly t u r n  the  con t ro l  valve counterclockwise t o  lower the  
press ;  t u r n  of f  the pump. 

8. Place the  funnel  into the  d i e .  

9. Xeasurc the proper amount of the designated powder by (a) i n d i -  
v idua l  weighlng o r  (b) volume measurement; supervi s ion  determines 
which method t o  use. 
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10. 

? L . l  . 

12. 

13. 

14 a 

a. If ind iv idua l  wei-ghing i s  t o  be done, weigh the  powder out  
i n t o  t h e  weighj-ng beaker by s tandard procedure. 

b .  If volurne tneasurerrient i s  t o  be done, weigh the  s p e c i f i e d  
amount of powder s u f f i c i e n t  t o  make seve ra l  p e l l e t s ;  then 
use the calibra-Led spa tu l a  t o  measure out  powder for each 
p e l l e t .  When us ing  the  c a l i b r a t e d  spa tu l a ,  be sure  it i s  
l e v e l  f u l l .  Use t h e  f l a t  s ide  of a spa tu l a  Lo scrap excess 
powder back i n t o  the  beaker.  

Transfer  t'ne powder from the weighing beaker ( o r  c a l i b r a t e d  
spa tu l a )  i n t o  the  funnel. 

Check t h e  beaker and funnel  t o  be sure  t h a t  a7-1 powder has been 
t r ans fe r r ed  i n t o  the d ie ;  then remove t he  funnel-. 

I n s e r t  one shim i n t o  t h e  d i e .  

I n s e r t  t h e  long punch i.nto tiie d i e  (notched end up ) .  

Se t  the  long e j e c t o r  on top  of t he  punch, and be sure  t'nat the  
guide t i p  i n s e r t s  i n t o  the  notch on the  end of L i l t .  long punch. 

C .  Small-Die Loading 

1. 

2. 

3. 

4. 

5- 

6. 

7. 

a .  

9. 

19. 

Light ly  l u b r i c a t e  the d i e  body and punches. 

Place the  s h o r t  punch i n  the d i e  body. 

Se t  t h e  d?le (punch down) in tiie handling c l i p .  

Check with supervis ion f o r  t h e  number of spacers  t o  be placed 
on t he  press .  Center the spacers  on the  press  base. 

Se t  t h e  funnel  i n t o  the  d i e .  

?kasure  t'ne proper amount of  t he  destgnated powder as i n s t r u c t e d  
by supervis ion.  

'i'ransfer t h e  powder I'rom t h e  weighing beaker ( o r  c a l i b r a t e d  
spa tu l a )  i n t o  tiie funnel. 

Check the beaker and funnel  t o  be sure t h a t  a l l  powder has 
been t r a n s f e r r e d  i n t o  t h e  d ie ;  then remove tiie funnel .  

I n s e r t  t he  l o n g  punch h t o  t h e  d ie .  

L i f t  the  die i n  the  handling c l i p  and. s e t  t'ne c l i p  i n  the  
cen te r  of t he  t o p  spacer  on the  press  base.  

(See s t e p  R.9 above.) 
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D. Pressing 

1. 

2. 

3 .  

4. 

5. 

6. 

‘7. 

8. 

9. 

10 * 

1.1. 

12. 

13 

lJ-i. . 

2 5 .  

16. 

17. 

Check with superv is ion  f o r  t h e  requi red  pressures .  

Turn on t h e  hydraul ic  pump, 

Slowly t u rn ing  t h e  hydraul ic  c o n t r o l  valve clockwise, r a i s e  t h e  
p re s s  until t h e  t o p  of t h e  d i e  assembly touches t h e  t o p  p l a t e  
of t h e  press .  

When t h e  pressure  gage begins t o  respond, continue slowly tu rn -  
ing t h e  c o n t r o l  valve u n t i l  t h e  requi red  pressure  i s  reached, 

When t h e  requi red  pressure i s  reached, s t o p  tu rn ing  con t ro l  
valve (do not t u r n  valve back) .  Hold pressure f o r  5 minutes. 

NOTE: Adjust pressure  back t o  requi red  pressure  if it f a l l s  
o f f  during t h e  5-mFriu-te hold. 

NmE: For small (<1 em) p e l l e t s ,  omit t h e  remainder of t h i s  
s ec t ion  and proceed immediately t o  Sec t ion  F below. 
For l a r g e  (>1 cm) p e l l e t s ,  complete t h e  remainder of 
t h i s  s ec t ion ;  t hen  proceed immediately t o  Sec t ion  E. 

Engage t h e  suspension arms onto t h e  di.e body. 

Release t h e  pressure  by tu rn ing  t h e  hydraul ic  c o n t r o l  valve 
counterc lochi i se  t o  lower t h e  press .  

NOTE: Hold t h e  long e j e c t o r  during t h i s  operat ion;  remove it 
as it r e l e a s e s  from t h e  assembly. 

The die body w i l l  now be suspended on the suspension arms. 
Remove t h e  guide r i n g  f r o m t h e  press  base.  

Inve r t  t h e  die body so  that  t h e  long piinch i s  down. 

Place t h e  s h o r t  e j e c t o r  i n  t h e  cen te r  of t h e  press  base. 

Turn t h e  hydraul ic  c o n t r o l  valve slowly clockwise and continue 
tu rn ing  uritil t h e  guide t i E  on t h e  short e j e c t o r  i n s e r t s  on t h e  
slot i n  t h e  end of t h e  long punch (adjust with manipulators if 
necessary) .  

S e t  t h e  long e j e c t o r  on t o p  of t h e  sho r t  punch arid engage t h e  
guide t i p .  

Slowly t u r n  t h e  con t ro l  valve t o  r a i s e  t h e  press  u n t i l  a pres- 
sure of -100 p s i g  shows on t h e  gage. 

Discoririect t h e  suspension arms from t h e  d i e .  
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J.8- Turn t h e  con t ro l  valve clockwise u n t i l  t h e  required second 
pressure i s  reached. 

19. When t h e  requi red  second pressure i s  reached, s t o p  tu rn ing  t h e  
con t ro l  valve ( d o  not t u r n  valve back) .  Xold pressure f o r  5 
minutes. 

200 NOTE: Adjust pressure back t o  requi red  pressure i f  it f a l l s  
off  dvring t h e  5-minute hold. 

21. Proceed immediately t o  s t e p  E. 

E. J,arae-D-ieJ&trus ion 

1. 

2.  

3 .  

4. 

5.  

6. 

'( . 

8. 

9. 

10. 

11. 

12. 

Slowly t u r n  t h e  control. valve counterclockwise u n t i l  t h e  pres- 
sure i s  -200 ps ig .  

I n s e r t  t h e  ex t rus ion  j ack  onto the  d i e  so  t h a t  tile bottom of 
t h e  j ack  r e s t s  on t h e  shoulder of t h e  d i e  body. Hold jack  i n  
position. 

Operate t h e  j a c k  hand-le unS,il t h e  ram of t h e  j a c k  contac ts  t h e  
t o p  p l a t e  of t h e  press .  

Continue opera t ing  t h e  jack  u n t i l  the d i e  body i s  pushed t o  t h e  
press  base, l eav ing  .the p e l l e t  and slitins exposed. 

Hold t h e  j ack  with manipulators and slowly lower t h e  press .  
When j ack  i s  f r e e ,  remave it. T w n  off t h e  hydraul ic  pump. 

Remove .the long e j ec to r .  

NOTE: Pick t h e  e j e c t o r  s t r a i g h t  up i r n t i l  it is c l e a r ,  then 
move it, sideways. 

Hold the p e l l e t  scoop s o  t h a t  t h e  bottom shi.m w i . 1 1  s l i d e  onto 
it. 
onto t h e  scoop. 

Using t h e  push t o o l ,  c a r e f u l l y  s l i d e  t h e  p e l l e t  and shims 

Se t  t h e  scoop onto t h e  f l o o r  and remove t h e  t o p  shim. 

Hold t h e  scoop j i is t  over. t h e  sur face  of t h e  Zr02 granules  on 
t h e  s i n t e r i n g  t r a y ;  c a r e f u l l y  s l l d e  t h e  p e l l e t  off  t h e  shim 
and onto t h e  %r02. 

Inspect  t h e  p e l l e t  f o r  f laws (chipping, cracks,  e t c . )  and 
contact  supervis ion i f  aiiy a r e  seen. 

Clean t h e  d i e  body with t h e  cleaaf.ng rod. If more p e l l e t s  a r e  
t o  be made, proceed. If d i e  i s  -Lo be s tored ,  contact  superv is ion  
Tor  i n s t ruc t ions  a s  to l u b r i c a t i n g  and s t o r i n g  t h e  d i e  assembly. 
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F. Small-Die Extrusion 

1. Turn t h e  hydraul ic  c o n t r o l  valve counterclockwise and lower t h e  
p re s s .  

2. Se t  t h e  d i e ,  i n  t h e  handling c l ip ,  onto t h e  floor. 

3 .  Remove t h e  d i e  from t h e  clip, i nve r t  t h e  d i e ,  and rep lace  it 
i n  t h e  c l i p  with t h e  long punch down. 

'-ie Replace t h e  d i e ,  i n  t h e  c l fp ,  on t h e  press  and cen te r  it on 
t h e  spacer.  

5. Hold t h e  s l o t t e d  ex t rus ion  t o o l  on t h e  shoulder of t he  d ie .  
Turn t h e  hydraul ic  c o n t r o l  valve clockwise t o  r a i s e  t h e  press  
(cont inue holding ex t rus ion  t o o l )  until t h e  t o p  of t h e  ex t ru-  
s i o n  t o o l  contac ts  t h e  t o p  p l a t e  of t h e  press .  

6. Slowly increase  t h e  pressure  and s l i d e  t h e  d i e  body down, 
exposing t h e  s h o r t  punch and t h e  p e l l e t .  Stop increas ing  
pressure  when d i e  'body i s  down. 

'7. Hold t h e  ex t rus ion  t o o l  with manipulators and t u r n  t h e  c o n t r o l  
handle cowlterclockwise t o  lower t h e  press .  Turn off pump motor. 

8. Remove t h e  ex t rus ion  tool ty lifting it s t r a i g h t  up. 

9. L i f t  t h e  short punch o f f  t h e  p e l l e t .  

10. Hold t h e  p e l l e t  scoop s o  t k a t  t h e  p e l l e t  will s l i d e  onto it. 
Using t h e  push t o o l ,  c a r e f u l l y  s l i d e  t h e  pe l le t  onto t h e  scoop. 

11. Hold t h e  scoop j u s t  over t h e  surfhce of t h e  Zr02 granules  on 
t h e  s i n t e r i n g  t r a y ;  c a r e f u l l j  s l i de  t h e  p e l l e t  o f f  t h e  scoop 
and onto t h e  Zr02. 

1 2 .  Inspec t  t h e  p e l l e t  f o r  flaws (chipping, cracks,  e t c . )  and con- 
t a c t  superv is ion  i.f any are seen. 

13. Clean t h e  d i e  body wi th  t h e  c leaning  rod. I f  more p e l l e t s  a r e  
t o  be made, proceed. If d i e  i s  t o  be s to red ,  contact  super- 
v i s ion  f o r  i n s t r u c t i o n s  as t o  l u b r i c a t i n g  and s t o r i n g  t h e  d i e  
assembly . 

G. Sin te r ing  

1. When a f u l l  furnace load  ( th ree  t r a y s )  of p e l l e t s  has been 
pressed or  when a p e l l e t  run has been completed, place each 
s i n t e r i n g  t r a y  i n t o  a t r a n s f e r  scoop and t r a n s f e r  t h e  t r a y s  
t o  Cel l  11. 



2. Open the  furnace door. 

3 .  Keeping Lhe t r a y  l e v e l ,  l i f t  each scoop t o  the  furnace door and 
push the s int ier ing t r a y  f n t o  the  furnace;  then  remove ihe scoop. 

It. Arrange t h e  s i n t e r i n g  t r a y s  in t he  furnace as follows: 

No. of 
Trays 

1 

2 

3 

Pos i t  ion 

Cen-tered i n  furnace.  

Side by s i d e ,  cen tered  i n  f ront - to-back  
d i r e c t i o n .  

Two s ide  by s ide ,  pushed t o  rear; one 
crosswise i n  the  f r o n t  of the  furnace.  

5.  Close the  furnace door. 

6. I n s t a l l  the  1400°C template on t h e  programner. 

?JOTE: The l k O O ° C  s i n t e r i n g  temperature i s  s tandard,  but supervis ion 
!nay d i r e c t  d i f f e r e n t  s i n t e r i n g  cyc les .  

7. Check the  temperature ind.ri.cator and recorder .  It may be 
necessary t o  touch t h e  thermocouple connectors i n  t h e  c e l l  t o  
assure  good connection. 

8. 'Turn on tlne programmer. (Se t  t h e  microswitch contac t  a r m  so 
t ha t  it w i l l  no t  t u r n  t h e  programmer o f f .  ) 

9. Turn the  f'urnace on. 

10. Check t h e  furnace c l o s e l y  during the  f i rs t  4 hours of operat ion;  
then record readings each hour.  

NO'TE: The temperature should increase  f rorn c e l l  temperature t o  
1400°C aL -1OO'C per  hour; hold a t  11!0OOC for 8 hours,  then 
cool  t o  8 0 0 ~ ~  a t  -1OOOC per  hour. 

11. When the  furnace reaches 800Oc on the cool ing cyc le ,  t u r n  off 
the  furnace pover. 

Allow t he  furnace t o  cool  t o  300°C; then  open the  furnace door 
-1 inch. 

12. 

13. Open the  furnace door -1 inch each hour u n t i l  the  temperature 
reaches 200°C; -I;'nen open t'ne furnace completely. 

14. Sl ide  each t r a y  out  of t he  furnace and onto a t r a n s f e r  scoop. 
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15  CSieclr, with supervision f o r  measurement and s torage  procedures. 

H. P e l l e t  Measurements (Cell 12)  

1. General 

a .  

b .  

c .  

d .  

Pellets of weights up t o  100 g may be handled d i r e c t l y  with 
manipulators.  Large p e l l e t s  w i l l  be handled with s p e c i a l  
tongs.  

Do not l e t  p e l l e t s  touch p l z s t i c ,  paper, water, wood, or 
rubber (except man ipda to r  grips). If a p e l l e t  acc iden ta l ly  
comes i n  contac t  wi th  any of  t hese  ma te r i a l s ,  contac t  super- 
v i s i o n  . 
Important: P e l l e t s  cannot be i d e n t i f i e d  e-cept by t h e i r  
l o c a t i o n  i n  t h e  cell. Handling and storage procedures will 
be i ssued  with each project and w i l l  include methods f o r  
l o c a t i o n  of p e l l e t s .  Be sure t o  show t h e  stabus of a l l  
p e l l e t s  i n  t h e  c e l l  a t  s h i f t  changes. 

.During p e l l e t  handling, r e p o r t  any d e f e c t s  that, may be 
ob served t o  superv is ion .  

2 .  Weighing 

a .  Check t h a t  balances are opera t ing  proper ly .  

b . Tare a weighing pan. 

e .  L i f t  t h e  p e l l e t  off t he  Zr02 and in spec t  t h e  p e l l e t  t o  see 
i f  any Zr02 granules  are stuck t o  i t .  Brcsh t h e  p e l l e t  i f  
necessary .  

rl . Place the pellet i n t o  t k e  weighing pan. 

e .  Weigh the p e l l e t  and pari. Subt rac t  t h e  t a r e  weight; record 
t h e  p e l l e t  weight on the  d a t a  shee t .  

f .  NOTE: In cases  where small p e l l e t s  a r e  weighed as a group, 
record t h e  number of pellets and t h e i r  t o t a l  weight. 

g. Return t h e  p e l l e t  t o  t h e  Zr02. 

3 e Height-Diarneter Measwcment E' 

a. Set the  proper number of c a l i b r a t e d  jo-blocl-rs on the base 
of t h e  d i u 1  gage while holding the d i a l  gage plunger up. 
(Nmber of blocks i s  based on estimated p e l l e t  he jght ;  
check with superv is ion .  ) 
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b .  

C .  

d. 

e .  

f .  

g* 

h .  

i. 

j. 

L e t  t he  d i a l  gage plunger come down t o  touch t h e  t o p  block. 
Release plunger and take reading.  
lower i t  and r e l ease ;  reading should remain the  s a m e .  
it does not ,  contac-i; supervis ion.  ) 

Determine the  "zero'' height  by adding t h e  he igh t s  of t h e  jo- 
blocks t o  the  reading on the  d i a l  gage. 

L i f t  t he  p e l l e t  o f f  t h e  Z r 0 2  and inspec t  it; brush ZrOa of f  
t h e  p e l l e t  i f  necessary.  

Rai.se t h e  d i a l  p1ungt.r and s e t  t h e  p e l l e t  under t h e  plunger 
(on t o p  o f  jo -b lock) .  

Release t h e  plunger and l e t  it contac t  t he  p e l l e t .  

Slowl..y s l ide  the  p e l l e t  around on the  block while watching 
the  gage. Continue u n t i l  a maximum reading ri.s obtained on 
t h e  gage. (Gage must be on sca le ;  otherwise more jo-blocks 
a r e  needed.) 

Add t h e  maximum reading on tlne d i a l  gage t o  t h e  t o t a l  height  
o f  i h e  jo-blocks.  

Subtract  t he  "zero" measurement determined i n  ( c )  above from 
the value determined i n  ( h )  t o  deteimine the p e l l e t  he igh t .  
Record p e l l e t  height  on the  da t a  shee t .  

Measure the  diameter as i n  s t eps  a through i, except t h a t  
t he  p e l l e t  i s  ro t a t ed  under t h e  plunger while being held 
with manipulators.  

L i f t  t h e  plunger and agai.n 
(If 

Record diameter on t h e  da t a  shee t .  

' 1 .  Other Measurements 

Check w i  i;h supervis ion f o r  i n s t r u c t i o n s  on o ther  measwemenis 
needed; these  may include t h e  fol.l.owing: 

a .  Calorimetry (on some o r  a l l  p e l l e t s ) .  

b . "Go-no" gage checks (diameter and/or height;) .  

e .  Packing f a c t o r  determinat ions.  

d .  Surface tempera twe measurements. 



FISSION PRODUCTS DEVELOPMENT IABOIUTORY 

YTTRIUM E~XYRACTION 

NOTE: The s t a r t i n g  po in t  f o r  t h i s  opera t ion  i s  after a ba tch  of r a r e  
e a r t h  feed  concentrate  so lu t ion  has been t r a n s f e r r e d  t o  ~ 8 9 .  

.A. Chemical h k e q  

1. 3 ga l lons  of 19 - M C.P. NaOH. 

2.  26.j-b l i t e r s  of  AI ISCO.  

3. 6.6 l i t e r s  of D2EHPA. 

D. Operation 

1. Check t h a t  all jets and va lves  are closed on Tank IS-19 and t h a t  
J e t  so lu t ion  from tank  i s  ready t o  rece ive  so lu t ion  from H-89. 

H-89 t o  N-19. 

2. Cool N-13 t o  30'C. 

3 .  Turn o f f  a g i t a t o r  and record volune on Batch Data Sheet.  Assume 
s p e c i f i c  g r a v i t y  of 1.1. 

4. Turn on a g i t a t o r  and sample. Code Y1. 

5 .  Add 2.0 ga l lons  of  19 M C.P. NaOH so lu t ion  while con t ro l l i ng  
temperature below 50°C': 
water. 

Flush add i t ion  l i n e  with 2 l i t e r s  of 

6. Agitate  N - l 9  for 1 0  minutes,  and sample so lu t ion  f o r  ac id  nomial- 
i t y .  Make t i t r a t i o n  i n  Cell 19. 
D a t a  Sheet .  

Record a c i d  normality on Batch 

7. Adjust ac id  normality t o  1 3 0.1  TJ f ree  a c i d  by adding 500 m i l l i -  
l i t e r s  of 19 M C.P. NaOH 01' 500 milyiliters of 70% H N O 3  for. each 
0 .1  above o r  %elow 1-0 N. 
water on j acke t .  
after each NaOH add i t ion .  

Told temperature a t  20 t o  25OC with 
Flush-addition l i n e  with 2.0 l i t e r s  of water 

8 .  Acid 6.6 l i t e r s  of D2EHPA t o  N-19. 

9. Add 26.4 I - i t e r s  of h s c o  t o  N-19. 

10. Agi ta te  N-19 f o r  1.0 minutes a t  20 t o  25'~. 
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Il. Turn of f  agi.'i;ator and l e t  N - 1 9  sett1.e f o r  1.0 minutes. 

3-2. Check R-79 t o  see t h a t  a l l  j e t s  a r e  o f f  and tank has  been r in sed  
and i s  ready to rece ive  so lu t ion  from N-19. 

13. Open valvc from N-19 t o  R-79 and separate  aqueous phase from ihe 
Aqueous phase organic phase by a i r l i f t  flow of aqueous t o  H-79. 

conta ins  a l l  yare e a r t h s  excepi y t t r ium.  Se t  a i r  flow t o  air- 
1 i f t  a t  37.5$ t o  give a flow of 3 gallons/minute.  

NOTE: 'Jheii t h e  organic phase reaches t h e  sho r t  k g  on t h e  i n t e r f a c e ,  
t he  alarm w i l l  sound and the  valve from N - 1 9  t o  R-79 wii1.l 
au.tomatically c lose .  

14. 

15. 

16. 

17 

18. 

When t h e  alarm sounds, cu t  o f f  hand switch.  

Check N-29 t o  see t h a t  all valves  and j e t s  a r e  closed. and tank i s  
empty. 

J e t  t h e  aqueous s o l i l t i o n  containing cerium and prornethi.um from 
H q 9  to N-29. 

Add l . 5 -ga l lon  por t ion  of 1 - M HN03 t o  N - 1 9  and l e t  s c i t l e  f o r  
3 minutes. 

Open vaLve from N - 1 9  t o  R-79 and separa te  aqueous phase from t h e  
organic phase by s e t t i n g  a i r  flow t o  a i r l i f t  a t  37.5$ t o  give a 
flow of 3 gallons/minute.  

NOTE: When t h e  organic phase reaches the  shor t  l e g  on t h e  i n t e r f a c e ,  
t h e  al-arm J q i l l  sound and the  valve from N-1.9 t o  R-79 w i l l  
automatical ly  c lose .  

19. When t h e  alarm sounds, cu t  o f f  hand switch.  

20. Check N-29 t o  see t h a t  a l l  va lves  and j e t s  are closed and tank i s  
ready t o  rece ive  -the EEN03 r i n s e .  

21. J e t  t h e  aqueous sol.ution from R-'79 t o  N-29. 

22. Add 1.5 gal lons  of 1 - M HHO, t o  N-19 and l e t  s e t t l e  f o r  3 minutes.  

25 .  Open valve from N - 1 9  t o  R-79 and separa te  aqueous phase from t h e  
organic phase by s e t t i n g  a i r  flow t o  a i r l i f t  a t  37.5$ t o  give a 
flow of 3 gallons/minute.  

NOTE: Vnen t h e  organic phase reaches t h e  shor t  k g  on t h e  i n t e r f a c e ,  
t h e  alarm will. sound and t h e  valve from N-19 to ~ - 7 9  w i l l  
autornatical.ly close. 

2 b .  When t'ne alarni sounds, cu t  off hand switch.  
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25. Check t h a t  N-23 i s  ready to rece ive  t h e  KNO, r i n s e .  

26. J e t  t h e  HNOB r i n s e  from R-,79 t o  N-29. N-29 i s  now ready for t he  
volume reduct ion  step of the Cerium Ext rac t ion  Procedure. 

NOTE: Sec t ion  C below can be eone during t h e  volume reduct ion  s t e p  
f o r  N-29. 

C .  Removal of  Organic Phase 

1. Check R-29 t o  see t h a t  all. va lves  and j e t s  are o f f  arid t h a t  bank 
i s  ready t o  rece ive  organic  "Y waste from N-19.  

2 .  Transfer  the organic waste from N-19 t o  R-29. Set a i r  flow t o  
a i r l i f t  a,t 50%. 

j. Add 35 ga l lons  of I320 t o  PT-19 and a g i t a t e  f o r  5 minutes and t r ans -  
f e r  t o  €1-29. Set  a i r  flow t o  a i r l i f t  a t  50%. 

NOTE: R-Pig should have a l i q u i d  l e v e l  of 40% by volume t o  prime U-91  
organic pmip. This pump should not  be run dry .  The i n t e r l o c k  
s tops  pump when liquid l e v e l  reaches 5% by volume. 

1-1. Pump t h e  organic  "Y waste from R-29 t o  FJ-6. Check with super- 
v i s i o n  . 

5. Follow pumping of organic  waste wi th  50 gal lons  of water wash t o  
I$-6. 

6. Continue with Cerium Extra ,c t ion Procedw e .  
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FISSION P~ojxwrs DEVELOPMENT LABORATORY 

CERIUM-RARE EARTH SEPABATION 

DATA SHEW NO. I 

( Y t t r i u m  Ext ?-act i on 

Ti.me/dat e s t a r t e d  
II- 

Batch Number 

S ta tus  ( a f t e r  feed t r a n s f e r  to Cel l  9) 

-__- Feed batch i d e n t i f i c a t i o n  -. 

H89 vol .  1 Sample code 

Operation t o  rollow t h i s  batch -.- 

071 e r  at i on 

-- 1 Samp1.e code .____Ls Nl9 vol.. 

Normality adjustment : 

Chemical Addition Nl9 Norm. Chemical. Addition N 1 9  Norm, 

8 1 1 9 M  NaOl i  --.-.--- -I_-_____ 

1 Vol. h s c o  added 1 
___1-_1_-- -...- Vol. D2EHPA added 

Digestion t imes:  s t a r t e d  C omp 1 e t  e d 

1 Final volume N29 - 
Volume organic waste Nl9 1 

Date/time organic waste discarded t o  W6 ______-.__I 

Time / D a t  e completed 

Supervi s or- 
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CERIUM EXTRACT LON 

A.  Chemical Makeup 

1. 

2. 

3 ga l lons  of 19 M - NaOH ( C .  P. grade) 

10 l i t e r s  of 1 .0  M K M ~ o , +  (1-580 grams of m O 4  F d  60 m i l l i l i t e r s  
o f  70% HN03 added-to 10 liters of ho t  water,  65 C ) .  

16 ga l lons  of 2 M - H T J O ~ .  3. 

4. 33.0 l f t e r s  of h s c o .  

5. 9.9 l i t e r s  of Amsco. 

4 .  16.5 l i t e r s  of  hnsco. 

7. 6.6 l i t e r s  of U2EHPA. 

8. 10 l i t e r s  of 1 M c i t r i c  aci.d. 

9. 

- 
30 gal lons  of 1 M HN03 (15 gal lons  of 2 - M wN03 d i l u t e d  w i t h  
1.5 gal lons  of waTer). 

10. 

11. 

26.4 gal lons  of 10 M I K N O Q .  

3 l i t e r s  of 50% I-$,cJ~. 

B. Operation 

1. Record N-29 volume wizh a g i t a t o r  oft'. Assume s p e c i f i c  g r a v i t y  
of 1.1. 

Turn on N-29 a g i t a t o r  and k a t  so lu t ion  t o  35'C. 

Reduce N-29 volume to 90 l i t e r s ,  then cool t o  2s0C. 

2. 

3. 

4. With a g i t a t o r  on, sample N-29 so lu t ion  f o r  the  l a b .  Code Cel. 

5. Turn off N-29 a g i t a t o r  and record the volume on batch card. Assume 
a specific g r a v i t y  of 1.1. 

6. Turn on a g i t a t o r  and sample N-29 s o l u t i o n  for. a c i d  normali ty  by 
t i t r a t i o n  i n  C e l l  19. 

7 .  NCJTZ: If more than 8 hours have elapsed s ince  volume reduct ion a t  
95OC, d i g e s t  N-29 a t  90°C f o r  2 hours and cool to 215°C. If 
l e s s  than 8 hours have elapsed,  continue w i t h  next  step. 
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8. 

9- 

10. 

1 2  I 

1-3. 

14. 

15 

1.5 . 
17. 

18. 

19 

20. 

21. 

Adjust aci.d. normali ty  t o  1 rJ t 0.05 N f r e e  acid.. 
l i t e r s  of a c i d  or base f o r  each 0.05change t n  normali ty .  
add-ition l i n e  wi-th 2 l i t e r s  of' H20. Hold temperature a t  20 to 
25°C with water on j acke t .  

Add 250 m i - l l i -  
Rinse 

Add 1 M - HNO3 to br ing  volume up t o  l.00 l i t e r s .  

Turn o f f  a g i t a t o r  and record volurxe o f  aqueous s o l u t i o n  i n  N-29 
on Batch Data Sheet.  Assume a s p e c i f i c  g r a v i t y  of 1.1. 

Make up 10 l i t e r s  o f  1 M - KMnO4 by adding 1580 grams of E4nO4 to 
10 l i t e r c  of ho t  w a t e r .  
l i t e r s  of 70% ~ ~ 0 3 .  

Acydify K J h 9 4  so lu t ion  with 60 m i l l i -  

PSOTZ: Operations haxe t o  proceed r a p i d l y  from si;ep t o  s t e p  from 
here on. 

"urn a g i t a t o r  on and j acke t  water or1 N-29. 

Add 5 l i t e r s  O f  1 M I KMn04 t o  N-29. 

A d d  5 l i t e r s  of 2.0 - M HNO3 soluti.on t o  N-29. 

Add 6.6 l i t e r s  of D2EHFA t c  N-29. 

Add 9.9 l i t e r s  of Arnsco t o  N-29. 

Agritate f o r  15 minutes froiii t i m e  of l as t  knsco addi t lon .  

NOTE: Sample N-29 every 5 minutes before  going t o  S tep  13. 
Place seve ra l  drops of aqueous s o l u t i o n  (no organic)  on 
a piece o f  f i l t e r  paper.  
co lo r )  w i l l  s t a y  where -the drops of so lu t ion  h i t  t he  
f i l t e r  paper. 
spot  on the  f i l t e r  paper. 
KNn04, a l i g h t  pink co lor  w i l l .  be observed. 
l i t e r  of 1 - M KMnO4 a t  z t i m e  8 s  needed t o  keep a s l i g h t  
pink color. 
of e x t r a  1 M KMnO4 added. 
1.0 l i t e r  OF 2 M - HNO~. 

'The manganese dioxide (brown 

The so lu t ion  w i l l  soak outward f r o m  t h i s  
11' t h e r e  i s  an excess of  

Add 1.0 

Record on Batch Data Sheet the to.l;al volume 
Wash each l i t e r  of m O 4  with 

A t  end of digesti .on per iod,  inm2diately add 16.5 l i t e r s  of h s c o  
and a g i t a t e  f o r  1 5  minutes. Also see Note 18 in regard t c  rriain- 
taini.ng co lo r .  

A t  end of d iges t ion  per iod,  immediately add 5 l i t e r s  cf 1 M 
c i t r F c  a c i d  t o  N-29 (2100 grams of c i t r i c  acid in 10 l i ter;  H20. 

NOTE: If e x t r a  mb04 w a s  used, add a4 extra l i t e r  of 1 M c f t r i c  
ac id  f o r  each e x t r a  l i t e r  of 1 E KMuOi+ used t o  keg, pink 
color. 
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22. Agitate f o r  10 minutes a f t e r  addi t ion  of c i t r i c  acid.  

23. Turn o f f  a g i t a t o r  and l e t  N-25 se t t le  f o r  10 minutes. 

21+. Check R-79 t h a t  all jets a re  o f f  and tank i s  ready t o  receive 
so lu t ion  from M-29. 

35. Open valve from N-29 t o  R-79 and separate aqueous phase from 
the  organic by a i r l i f t  flow o f  aqueous t o  R-79. Se t  a i r  f low 
t o  a i r l i f t  at  37.5% t o  give a flow of about 3 gal_lons/minute. 

NOTE: When the organic phase reaches the shor t  l e g  on the  in te r face ,  
the alarm w i l l  sound and the  valve from N-29 t o  R-79 w i l l  auto- 
mat ica l ly  c lose.  

26. When the  alarm sounds, cu t  off  hand switch. 

27. Check N-19 t h a t  al_l  valves and j e t s  are closed and tank i s  empty 
and ready to  receive s o l u t i m  from R-79. 

28. J e t  t he  aqueous solution cclntaining promethium from 8-79 t o  N-19 
and hold. 

29. Add 1.5 gal lons of  1.0 M HnT03 t o  IT-29 and l e t  s e t t l e  f o r  3 mlnutes. - 
30. Gpen -ralve from N-29 t o  K-79 and separate  aqueous phase from the  

organic by airlift flow of aqueous t o  R-79. Set  a i r  f l o w  t o  a i r -  
l i f t  a t  37.5% t o  give a f l r j w  of 3.0 gallms/mi.nute. 

NOTE: Idhen the  organic phase reaches the shor t  l e g  on the in te r face ,  
t he  alarm w i l l  sound and the  valve from N-29 t o  I?-79 w i l l  auto- 
mat ical ly  close.  

31. Wnen the  alarm sounds, cut  off  hand switch. 

32. J e t  t h e  aqueous so lu t ion  from R-79 t o  N-19 and hold. 

33. 

34. 

Add 1.5 gallons of 1.0 - 14 m0, t o  N-29 and l e t  s e t t l e  f o r  3 minutes. 

Open valve from N-29 t o  8-79 and separate  aquems phase from the 
organic by a i r l i f t  flow of aqueous t o  R-'[y. Set  air  f l r ~ w  t o a i r -  
1ii-t a t  37.5% t o  give a f l c w  of 3.0 gallons/minute. 

NCTE: When the  organic phase reaches the  sho r t  l e g  on the Lnterface, 
the  alarm w i l l  sound ,and the va-lve from N-'29 tc, w i l l  a u k -  
mat ical ly  c lose.  

55. When the  alarm sounds, cu t  o f f  hand switch. 

36. J e t  the aqueous so lu t ion  Prom R-79 to N-19 and hold f o r  the S i l i c a  
M&nganese and Nickel RemovaL Procedure. 
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C. - Acid. Rinse of -I Organic Phase 

1. Add 26.5 ga l lons  ol" 10 - M HN03 to N-29. 

2. Agitate solut, ion in N-29 for 10 minutes a% 25OC. 

3 .  C u t  o f f  a g i t a t o r  and l e t  N-29 s e t t l e  f o r  10 minutes. 

4. Check It-79 -that a l l  jets are o f f  and tank  i s  ready t o  rece ive  
so lu t ion  f r o m  N-29. 

5. Open valve from N-29 t o  E-79 and separa te  aqueous phase from 
organic. 
-3 gallons/minu.te. 

S e t  a,ir flow t o  a i r l i f t  a t  37.5% t o  give a flow of  

NOTE: When t h e  o r g m i c  phase reaches Lhe short l e g  on t he  i n t e r f a c e  
instrument,  t he  alarm w i l l  sound and the  valve from N-29 t o  
R-79 wi .11  au tomat ica l ly  c lose .  

6 .  When alarms sound, c lose  hand. switch. 

7. Check H-39 t h a t  a l l  J e t s  and valves  are closed and tank i s  empty. 

8. Je-t a c i d  r i n s e  froiil R-79 t o  R-39. 

9. 

10. 

Add 2.5 ga l lons  of 1 M - € N O 3  t o  N-29. 

Open valve from N-29 t o  H-79 and separa te  aqueous phase Trom 
organic.  
3 gal lons  /minut e .  

se t  a i r  f l o w  t o  a i r l i f t  a t  37.5% t o  give a f l o w  OP 

NOi'E: When the  organic phase reaches the  s h o r t  l e g  on the  i n t e r f a c e  
insirurnent, the alarm will sound and the valve from N-29 t o  
€?-75 w i l l -  autoil iatically c lose .  

XI.. Idhen the alarm sounds, cu t  o f f  t he  hmd. switch.  

7.2. J e t  the a c i d  r i n s e  from R-79 t o  R-39. 

13. Add 2.5 gal-lons of 1.0 - M HIT03 t o  N-29. 

I.)&. Open valve from N-29 to R-79 and sepa-rate aqueous phase from 
0rganS.c. 
3 gallons/minute.  

Se t  a i r  flow to a i r l i f t  a t  3,7.5$ t o  give a flow of 

NOTE: When the organic- phase reaches t h e  s h o r t  l e g  on tile i n t e r f a c e  
ins tmment ,  the  alarm w i l l  sound and the valve from N-29 t o  
K-79 will. au tomat ica l ly  c lose  I 

15. When t'ne alarm sounds, cut o f f  t h e  hand switch.  



229 

16. Jet t h e  ac id  r inse from R-77 t o  R-39 and a g i t a t e .  

1'7. Sample R-39 f o r  t he  lab. Code CelW. 

18. Cut off 13-39 a g i t a t o r  and then record Ii-39 volume on t h e  Batcll 
Data Sheet and assume a s p e c i f i c  g r a v i t y  of 1.1. 

19. J e t  R-39 so lu t ion  t o  W-6. 

D. Re-Extraction of 1 4 k e  from Organic pnase 

1. Add 33.0 l i t e r s  of Amsco t o  N-29. 

2 e Add 8 gal lons  of 2 - M TDJO 3 t,o N-29. Immediately a d d  3 1il;ers of 
H21)2. 

3. Agrtate N-29 for 10 minutes a t  25°C. 

)+. Cut off a g i t a t o r  and le-t  N-29 s e t t l e  for 10 minutes. 

5. Cheek R-79 t h a t  all j e t s  a r e  o f f  and t h a t  tank i s  empty and 
ready t o  receive the 144Ce f r ac t ion .  

6. Open valve from I'J-29 t o  R-77 and separate  the  aqueous from 
organic by airlift t o  13-79. Set  a i r  flow t o  a i r l i f t  a t  37.574 
t o  give a f l o w  of -3 gallons/minute. 

NOTE: Ifiien the organic reaches the  i n t e r f a c e  probe, the alarm w i l l  
sound aEd -the valve from N-29 t o  R-79 w i l l  close automatical ly .  

'i . 
13. 

9. 

10 " 

11. 

12. 

When alarm sounds, c lose  hand switch.  

Check H-511 i n  Cell11 t h a t  all valves  and jets are closed. 

Check t h a t  H - 5 1 1  i s  empty and ready t o  receive the  144Ce so lu t fon  
from 3-79. 

J e t  X-79 t o  If-511. 

Add 1 . 5  gallons of 1 M KN03 t o  N-29. - 
Open valve from N - 2 9  to K-79 and separa te  t h e  aqimous f'rom organic 
by airlift t o  R-79. Se t  air f l o w  t o  a i r l i f t  a t  37.5% t o  g i v e  a 
f l o v  of 3 gjllons/minute.  

NOTE: When t he  organi,e reaches the  i n t e r f a c e  probe, the  alarm w i l l  
sound and. the valve Prom N-29 t o  R-79 w i l l  c lose  automatical ly .  

13. When the alarm sounds, c los~=.  t he  hand switxh. 

14. J e t  R-79 to H-511. 
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15. Add. l . 5  ga l lons  of I M - HN03 Lo N-29, 

16. Open valve from N-29 t o  R-79 and sepa ra t e  the  aqueous from organic 
by a i r  l i f t  to R-'79. Se t  a i r  flow t o  a i r l i f t  
f l o w  of  3 gallons/minute.  

a t  37.5% .bo give ~ i .  

NOTs: When t h e  organfc reaches t'ne i n t e r f a c e  probe, tile alarm w i l l  
sound and t he  valve fi-orn N-29 t o  R - ( 9  wi.1-3- c lo se  automatical ly .  

17. When t h e  alarm sounds, c lose  the  hand switch.  

18. Jet 3-79 t o  13-511, which i s  now rcady fo? t'ne Cerium P r e c i p i t a t i o n  
Procedure 

19. Open valve from N-29 t o  R-29 and t r a n s f e r  t o  organic w a s t e  t o  ti-29 
by s e t t i n g  the  a i r  f l o w  t o  a i r l i f t  a t  50%. 

20. Add 36 gallons of H2C t o  N-29 mcl a g i t a t e  for 5 minutes. 

2l. Transfer  solution f r o m  N-29 t o  3-29- 

NOTE: x-29 should have a l i q u i d  l e v e l  of 40% by volume t o  prime U-91 
organic pump. This pump should not be run dry.  The i n t e r l o c k  
will- S L O P  the pump when l i q u i d  l e v e l  reaches 5$ by vol.urne. 

22. Cut, zff starter switch.  

23. simp the organic waste from R-23 to W-6. Check wit11 supervis ion.  

24. Follow pumping of the organic waste w i t h  a 50-gallon water wash. 



FISSION PRODUCTS CEVELOPMENT LABOMTORY 

CERIUM-RARE EARTH SEPARATION 

DATA SH:ZET N O .  2 

(Cerium . k t r a c t i o n )  

Time/date s t a r t e d  - Batch Number 

S t a t u s  (before  s t a r t i n g  ope ra t ions )  

Feed batch i d e n t i f i c a t i o n  
N29 volume 1 Operation t o  follow t h i s  batch 

Ope r a t  i o n  
Evaporation 

Time s t a r t e d  Time completed 
N29 vol. 1 - ( a f t e r  evap . ) Sarnpl-e eode 

- - - - - - - -  4 L + ~ e  Ext rac t  ion  

Normality adjustment:  
Added: N29 Norm. Added: N29 Norm, Added: N29 N o r m .  

1 Vol. 1 . 0  N HN03 added 1 Adjusted vo l .  N2c) - 
Chemical add i t ions  : 

1 1M KMn04 
1 G s c o  (1st aC.d. ) ,  
1 Amsco (2nd ad-d.), 

(1st add. ) , 1 2N HNO?, 1 D??XF"- 
1 la KlYnO~=ng d iges t  ) 

1 c i t r j - c  ac id  

Digestion t imes :  S t a r t e d  Complet ecl 
Phase sepa ra t ion  and r i n s e  t i m e s :  Started.  Completed 
VoL. aqueous phase i n  N19 
Acid r i n s e :  

1. 

Time added Time  transferred. 
t o  N29 t o  R79 Rinse s o l u t i o n  Vol. - 

Vol. ac id  r i n s e  i n  8-39 1 Sample code 
Time/date a c i d  r i n s e  discarded t o  W6 

- - - - - - _ _ - _  Re-extract of 14'+Ce 

1 Chemical addi t ions  : ( t i m e  started 

Phase sepa ra t ion  and a c i d  r i n s e  t i m e s :  

Tirne/date organic  waste discarded to w6 

1 msco, 1 2N IirvO3, 1 11202 
S t a r t e d  C omp l e  t e d  

F ina l  volume H511 1 

Remarks 

Supervisor 
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FISSION PRODUCTS :DEVELOPMENT LABORATORY 

CERIUM PRECIPITATION 

NOTE: The s t a r t i n g  poin t  f o r  t h i s  operat ion i s  a f t e r  t h e  14"Ce feed has 
been t r a n s f e r r e d  from Cel l  9 t o  H 5 l l .  

A .  Chemical Makeup 

1. 6 l i t e r s  of concentrated N&+OH. 

NOTE: Oxalic ac id  should be made i n  advance. 

2. 10  l i t e r s  of 1.8 oxa l i c  ac id .  (For makeup, weigh out 5 poiirtds 
of oxa l ic  ac id  and add 10 b i t e r s  of hot  water. Agi ta te  u n t i l  
oxa l ic  ac id  i s  i n  so lu t ion . )  

B. Solu-tion Adjustment 

1. Check Ce l l  9 procedure on re -ex t rac t ion  of 144Ce from t h e  organic 
phase and l ' t ' tCe  t r a n s f e r  t o  Ce l l  11. 

Do not exceed t h r e e  bat,ches of 1 4 4 C e  i n  Ce l l  11 a t  one t i m e .  2 .  

3. Check t h a t  P 5 l l  i s  empty and a l l  valves  and se rv ices  a r e  c losed.  

4. Assemble f i l t e r  f o r  P511 according t o  Ceramic F i l t e r  Buildup 
Procedure. 

J e t  one b a k h  of 14'tCe product from H 5 1 1  t o  P511 and t u r n  on P511 
a g i t a t o r .  

5 .  

NOTE: One baLch of  144Ce product from C e l l  9 should amount t o  

6. 

7. 

8. 

9 .  

lo. 

1.1. 

approximately 13.5 gal lons  and should conta in  approximately 
75 moles of f ree  HN03 a c i d ,  with j e t  d i l u t i o n .  

Add 1 ga l lon  of w a t e r  t o  H 5 l l  and j e t  t o  P 5 l l  i f  Ii511 has only one 
batch.  

Repeat s t e p  6.  

Record P 5 l l  volume with a g i t a t o r  o f f .  

Turn on P 5 l l  a g i t a t o r .  

Sample P 5 l l  i n  C e l l  19 after 1 0  minutes of a g i t a t i o n .  
Code- 0x3. (Di lu t e  1 t o  500 m i l l i l i t e r s . )  

Take 5 mil l i l i t e r s  of o r i g i n a l  sample and t i t r a t e  f o r  ac id  normal- 
i t y  wi th  1 .0  NaOH. 

Sample 
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12. Heat P511 t o  5 O o C  with a g i t a t i o n .  
P511 j acke t  on panelboard 2nd open steam o u t l e t  and in le t ,  valves 
loca ted  an c e l l  face.  

S e t  steam regu la to r  valve t o  

13. Using schedule l i s t e d  below, ad jus t  a c i d  normality t o  0 . 2  N ? 
0-1 free a c i d  wi th  concentrated ammonium hydroxide (NHbON), 
while  holding temperature s;t 50°C and off-gas between 6 and 8 
inches.  

F i r s t  addi t ion :  3 l i t e rs  slowly - -5  minutes. 
Second add i t ion :  1 l i t e r  slowly - -5 minutes. 
Third addi t ion :  0 .2  l i t e r  s l o w l y -  -2 minutes. 

NOTE: Tne above addi t ions  of  N%+OH were ca l cu la t ed  on a volume of 
60 l i t e r s  or 15.85 gallons of  s t a r t i n g  s o l u t i o n  i n  P511 and 
concentrated NH4OH a t  14 - M. 

C. Oxalic Acid P r e c i p i t a t i o n  of l4%Ce - 
1. Heat s o l u t i o n  i n  P 5 l l  t o  80°C with a g i t a t i o n .  Se t  r egu la to r  

on panelboard t o  80°C and open steam i n l e t  and o u t l e t  valves  
loca t ed  on c e l l  face .  

2. B e  sure t h a t  o x a l i c  a c i d  i s  i n  s o l u t i o n  and t h a t  t h e r e  i s  no 
delay i n  t h e  procedure once t h e  oxa l i c  add i t ion  t o  P 5 l l  hasbeen  
s t a r t e d  . 

3 .  A t  80'C add 2 l i t e r s  of 1.3 M oxa l i c  a c i d  t o  P 5 l l .  - 
4, Cool P 5 l l  t o  60°c over a per iod  of 1 5  minutes. 

t r o l l e r  t o  0 on panelboard and c lose  manual valves  on c e l l  face.  
Open water o u t l e t  valve from j a c k e t .  The w a t e r  i n l e t  valve 
should be open f o r  1-minute i n t e r v a l s  t o  prevent cool ing P5l-l  
t oo  fas t .  

Se t  steam con- 

5. A t  60Oc add 4 l i t e r s  of 1.8 M oxa l i c  a c i d  t o  P511. - 

6. Cool ~ 5 1 1  t o  l+O°C over a per iod  of 1 5  minutes. 

7. A t  4OoC add 4 l i ters  of 1.8 - M oxa l i c  a c i d  t o  P511 and hold at 
4OoC f o r  10 minutes. 

2. Cool P S l l  to 2 5 O C  and leave  water on u n t i l  af ter  f i l t r a t i o n .  

9. Check s t e p  D.l t o  es t imate  t h e  t i m e  f o r  beginning t h e  f i l t r a t i o n .  

10. Begin adding 1 l i t e r  of 1.8 - M oxa l i c  a c i d  every 30 minutes. 

11. If f i l t r a t i o n  i s  t o  be delsLyed f o r  as much as 2 hours ,  no t i fy  
superv is ion .  
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D. F i l t e r  Operation 

1. Check Rlll t h a t  all. valves  and se rv ices  a r e  c losed except off-gas 
and tha t  v e s s e l  i s  empty. 

2. Turn on t h e  steam j e t  and c lose  off-gas valve.  

3 .  Open the P511 bottom discharge valve and begin f i l t r a t i o n .  

I + .  When P51l l i q u i d  l e v e l  reaches 10% of tank capaxi ty ,  t u r n  o f f  
a g i t a t o r .  

NOTE: Vacuum on Ell1 should decrease when a l l  so lu t ion  has been 
f i l t e r e d  from P511 t o  R111. 

5. After  t h e  f i l t r a t i o n  has been f in i shed ,  r i n s e  P511 with water 
spray,  two 1-minute por t ions .  

6. Continue vacuum j e t  u n t i l  a vacuum break on R l l l  i s  noted ?or 
each w a L e r  r i n s e .  

7. After  water r i n s e ,  c lose  P 5 l l  bottom discharge and t u r n  o f f  water 
t o  P5ll j acke t .  

8. Turn off R l l l  vacuim j e t  and open Rlll off-gas.  

9. Sample R l l l  Code OX3W. Record volume. 

1.0. Hold so lu t ion  i n  R l l l  f o r  sample r e s u l t s .  
mine d i spos i t i on  of so lu t ion .  

Supervision w i 3 . 1  deter-  

E .  Ca lc ina t ion  

1. Disassemble the  f i l t e r .  Remove the  ceramic f i l t e r  thimble.  

2 .  Allow -the p r e c i p i t a t e  t o  dry.  When t h e  p r e c i p i t a t e  i s  dry ,  as 
ind ica ted  by no more steam coming off i t ,  s t i r  t h e  powder and 
scrape down t h e  powder from t h e  s ides  of t h e  f i l t e r .  

3. Allow t h e  p r e c i p i t a t e  t o  s tand f o r  a t  l e a s t  1 hour a f t e r  steam 
has stopped. S t i r  t h e  powder once every 1 5  minutes. 

4. Transfer  t h e  cerami.c f i l t e r  t o  t h e  furnace and c lose  t h e  furnace 
door. 

5 .  Set  t h e  700°C template on t h e  furnace c o n t r o l l e r .  

6. Turn on t h e  power t o  t h e  furnace and t u r n  on the  c o n t r o l l e r .  

NO'I'E: The furnace w i l l  h ea t  a t  a r a t e  of 100°C per  hour t o  7 O O o C  and 
maintain t h e  7OO0C temperature f o r  2 hours.  Record da ta  on 
furnace record shee t .  
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7 .  When the furnace has cooled to <3OO0C, open the furnace door. 

8. Check with supervision for instructions on powder weighing, assay, 
and storage. 
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FISSION PRODUCTS DJCVETAOPMENT LABORATORY - 
CERIUM PRECIPITATION DATA 

DATA SHEET 

Batch Number Time/date s t a r t e d  

S ta tus  (before  s t a r t i n g  ope ra t ion )  

Feed btiLch i d e n t i f i c a t i o n  

H 5 1 1  volume l i t e r s  Sample code - __I 

Operati  on 

l i t e r s  

N: V O ~ .  ~ 5 1 1  l i t e r s  Fii lal  normality P 5 l l  soh. 

P511 volume a f t e r  oxa1i.c add i t ion  l i t e r s  

Fil’iratj.on t imes : S t a r t e d  C omp l e  t e d 

F i l t r a t e  (~111) volui-ne l i t e r s :  Sample code 

Calcinat ion t imes : S t a r t e d  C omp 1 e t  e d 

P5 l l .  volume before  normality ad-justmen-i I- -_I____ 

-_I_ - 
_I 

~ _ _ _ -  
-_I- 

Product Data .- 

Tota l  weight product-. grams 

Calorimeter r e s u l t s  : Is% check c /g  2nd check .- c /g  

Tota l  144Ce curies Tota l  l ’ t ’ + ~ e  w a t t s  -._I 

Product disposit ion- 
I_̂ -- 

Remarks 

Supervisor 



237 

FISSION PRODUCTS DEVELOPMENT LABORATORY 

S I L I C A ,  MANGANESE, AND NICKEL REMOVAL 

A. Chemical Makeup 

1. 4 g a l l o n s  of 19 N a O H  ( C . P .  grade). 

2. 19.8 l i t e r s  of Amsco. 

3. 13.2 l i t e r s  of D2EHPA. 

4. Di lu te  a c i d  r i n s e  ( 2  m i l l i l i t e r s  of 1 6  M HNO3 t o  4 l i t e r s  of 
wa te r ) .  

- 

5 .  

4 .  33 Liters of  Amsco. 

133 l i t e r s  of 2 - M HNO3. 

B. Promethium Ext rac t ion  of  Feed 

1. Reduce volume i n  Nl.9 t o  80 l i t e r s  by hea t ing  t o  9 5 O C .  

2. When volume i n  N19 i s  80 l i t e r s ,  cool  t o  2 5 O C .  

3. Add 4 .0  l i t e r s  of  3.9.0 M C.P. NaOH t o  N19 and follow w i t h  a 2-1 i te r  
water  r i n s e .  

I 

4. Ti t ra te  sample f o r  ac id  normality.  

5. Adjust ac id  normality t o  0 . 1  by adding 500 m i l l i l i t e r s  of 19 M 
NaOH o r  500 m i l l i l i t e r s  of 7'0% HN03 f o r  each 3.1 N t o  be  r a i s e d o r  
lowered, and follow each add i t ion  with a 2.0-1ite; water wash. 

6. Adjust pH t o  1 . 6  t o  2.3 by adding 1 2 5 - m i l l i l i t e r  increments of  
19.0 C.P. NaOH; fo l low each add i t ion  wi th  a 2 .0 - l i t e r  water r i n s e .  

7 .  Record final pH on t h e  Batch Data Sheet.  

8. Add 13.2 l i t e r s  of D2EHPA. 

9. Add 19.8 l i t e r s  of Amsco. 

1 0 .  Agi ta te  f o r  10 minutes. 

11. After  a 9-minute a g i t a t i o n  per iod ,  j e t  sample t o  C e l l  19 f o r  
examination. If phases do not s epa ra t e  s a t i s f a c t o r i l y  i n  10 
minutes i n  t h e  sample tube ,  check w i t h  superv is ion .  

1 2 .  Turn o f f  a g i t a t o r  and l e t  N1Y s e t t l e  f o r  10 minutes. 
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13 . 
14. 

1 5 .  

16 .  

17. 

18. 

19.  

20. 

21. 

22. 

23 * 

211. 

25. 

26. 

27 . 

28 a 

Take sample i n  Ce l l  1-9. 

The organic l i q u i d  may cause p H  meter t roub le .  Attempt t o  
sepa-rate a t  l e a s t  most of t h e  organic l i q u i d  from t h e  aqueous 
before  check-ing t h e  pIi of t h e  aqueous l i q u i d .  

Check p H  of s o l u t i o n .  

Adjust pH t o  1 . 6  t o  2.3 by adding 1 2 5 - m i l l i l i t e r  increments of 
19 I M C.P. NaO1-I; fo l low each with a 2 .0 - l i t e r  water r i n s e .  

Agi ta te  N l 9  f o r  1 0  minutes. 

Let N l 9  s e t t l e  for 10 minutes. 

'i'ake sample i n  Ce l l  1.9" 

'The organic l i q u i d  may cause pH meter t roub le .  Attempt t o  
sepa ra t e  at least m o s t  of t h e  organic l i q u i d  from the  aqueous 
before  checking t h e  pH of the  aqueous l i q u i d .  

Check pH of so lu t ion .  

Adjust p1-I to 1 . 6  t o  2 .3  by adding 1 2 5 - m i l l i l i t e r  increments of 
1.9 M C.P. NaOH u n t i l  the pH remains a t  1 .6  t o  2.3. 
N a O E  add i t ion  with 2 .0 - l i t e r  water r i n s e .  

When pIf i s  i n  range of 1 . 6  t o  2.3, continue with procedure. 

Check R-79 t o  be su re  t h a t  a l l  j e - t s  a r e  of f  and tank i s  ready t o  
rece ive  sol.ution from Nl9. 

Proceed only a f t e r  N l 9  has been allowed t o  s e t t l e  f o r  1 0  minutes 
a f t e r  t h e  l a s t  sample has been taken.  

Open valve from N l 9  t o  R'T9 and separa te  aqueous phase from .the 
organic by a i r l i f t  flow of aqueous t o  R79. Se t  a i r  flow a t  
37.5% t o  g ive  a flow of  about 3 gallons/minute to a i r l i f t .  

When t h e  organic phase reaches t h e  sho r t  l e g  on t h e  i n t e r f a c e ,  
t h e  alarm w i l l  sound and valve from N l 9  t o  R79 w i l l  c lo se  
automatical ly .  

When t h e  a l a r m  sounds, cu t  o f f  hand switch.  

J e t  so lu t ion  from R79 t o  R39. 

Follow each 

N O T E :  A t  t h i s  t ime t h e  feed  material  i n  R39 has t h e  promethium prod- 
uc t  removed from it and t h e  organic so lu t ion  contains  t h e  
promethium product.  

29. Sample so lu t ion  i n  X39 for t h e  l a b .  Code SilW. 

30. J e t  R 3 9  so lu t ion  t o  ~ 6 .  
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31. 

32. 

33. 

34" 

35 * 

36.  

37. 

38. 

39 .  

40. 

41. 

42 a 

43. 

44. 

45 f 

lL6 . 

47. 

148. 

Add 50 l i t e r s  of 2 nitric! ac id  t o  Nl9. 

Add 33 l i t e r s  of Amsco t o  N19. 

Agi ta te  Nlg for 15  minutes.  

Turn o f f  a g i t a t o r  and l e t  S19 s e t t l e  f o r  1 0  minutes. 

C'neck R79 t h a t  all j e t s  are of f  and tank  i s  ready f o r  so lu t ion  
from M19. 

Open valve from N19 t o  R79 and sepa ra t e  aqueous phase from t h e  
organic by a i r l i f t  flow of aqueous t o  R 9. Se t  a i r  flow a t  37.5% 
t o  give a flow of about 3 gallons/minute t o  air  l i f t .  

When t h e  organic  phase reaches t h e  s h o r t  
alarm w i l l  sound and valve from N l 9  t o  R 
cally-. 

Leg on t h e  i n t e r f a c e ,  t h e  
9 w i l l  c lo se  autorriati- 

When alarm sounds, cu t  o f f  hand switch.  

Check t h a t  all. valves  t o  F2 and P89 a r e  c losed and P89 has off-gas. 

Pressurize t h e  bottom of  F2 f i l t e r  with a i r  r egu la to r  a t  5 p s i  
with valve 10933 open. 

J e t  R79 t o  P89. 

Add 50 l i t e r s  of 2 n i t r i c  ac id  t o  Nl9. 

Add 33 l i t e r s  of  Amsco t o  N.L9. 

Agi ta te  N19 f o r  1 5  minutes.  

Turn o f f  a g i t a t o r  and l e t  N l 9  s e t t l e  f o r  10 minutes. 

Check 1179 t h a t  a l l  j e t s  are o f f  and t ank  is  ready f o r  s o l i ~ t i o n  
from N19. 

Open valve from N19 t o  879 and sepa ra t e  aqueous phase from t h e  
organic by a i r  flow of aqueous t o  R79. Set  a i r  flow at, 37.5% t o  
give a flow of about 3 gallons/rninute t o  a i r l i f t .  

When t h e  organic phase reacties s h o r t  l e g  on i n t e r f a c e ,  t h e  alarm 
w i l l  sound and valve from Nlg t o  R79 w i l l  c lo se  automatical ly .  

When t h e  alarm sounds, cu t  cff  hand switch.  

Jet R79 s o l u t i o n  to P89, which is now ready for t h e  Promethium 
Oxalate Procedure. 
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_- C .  Organic Removal Procedure 

1. 

2. 

3.  

4. 

Open valve from N19 t o  R29 and t r a n s f e r  t h e  organi-c waste t o  R29 
by regu1a"iing t h e  a i r  flow t o  50% on t h e  airlift. 

Add 36 gal lons of water t o  Nl.9 and a g i t a t e  f o r  5 minutes and then  
t r a n s f e r  t o  R29. 

R29 should have 3 l i q u i d  l eve l  of 40% by volime t o  prime U 9 l  
organic pump. T h i s  pump should not run dry. Tne i n t e r lock  w i l l  
stop pimp when l i q u i d  l e v e l  reaches 5% by volume. 

Cut of f  s t a r t e r  switch.  

Pump t h e  organic waste from R29 t o  W6. 

Fol low organic with 5O-gall.on water wash. 

Check w i t h  supervis ion.  
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

CERIUM-PARE EARTH SEPAFAI'ION 

DATA SHEET NO. 3 

(si, Mn, Mi Removal) 

Batch Number - Time /dat  e s t a r t e d  

S ta tus  (before  s t a r t i n g  ope ra t ions )  

Feed batch i d e n t i f i c a t i o n  

N l 9  vol. I Sample code 

- Operations to fo l low t h i s  ba tch  

Operation 

Evaporation t imes:  S t a r t e d  Completed 
Nl9 Y d .  1 ( a f t e r  evap.) ScaxpLe code 

ILt7Pm Ext rac t ion  - - - - - - - -  
Normality ad j us tment : 

Added : Ml9 Norm. Added: Nag Norm. Added: N19 Norm. 
4 1 1 9 ~  NaOB 

Vol. D2EHPA added I., Vol. h s c o  added 1 
D i g e s t i o n l s e t t l i n g  t i m e s  : 

T i  m e  A i t a t o r  T i m e  Total chemicals 
Digest $10. s t a r t e d  off a t :  sampled added f o r  pH adjust. 

- I 

2 

Phase separa t ion  and rinse t imes:  Started C omp 1 e t  e d 

Time/date discarded t o  ~6 - R39 voz. 1 Sample code 

V o l .  2 I N HNO3 added 1, 'Jol. lmsco 

Volume aqueous in P89 1 
Vol. 2 R HN03 added 1, '101. Amsco 

Volume aqueous i n  P89 - 

1st d iges t ion  t i m e s  : S t a r t e d  

2nd d iggs t ion  times- 

Timeldate organic waste discarded t G  W6 
1 

- 

adde ,d 1 V o l .  2 I N HNO3 added 1, 'Jol . lmsco added 1 
1st d iges t ion  t i m e s  : S t a r t e d  C omp I e t  e d 
Volume aqueous in P89 1, ( a.f ter  1st re -ex t rac t ion)  
Vol.  2 R HN03 added 1, '101. Amsco added 1 
2nd d iggs t ion  times- Cornplet ed 
Volume aqueous i n  P89 , (af ter  2nd re -ex t rac t  i on )  
Timeldate organic waste discarded t G  W6 

- 1 

- 
9 

adde 

C omp I e t  e d 
( a f t e r  1st re -ex t rac t ion)  

hd 1 
Cornplet ed 
(af ter  2nd re -ex t rac t  i on )  

Supervisor 
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FISSION PRODUCTS DEVELOPMENT LABORATORY 

PI?OM.ETHIUM PRECIPITATION 

A. C'nemical Makeup 

1.. 3.0 gal-lons of  19 - M NaOII (C.P. g rade ) .  

2 ,  IC l i t e r s  of 1.8 - M oxa l ic  ac id  (1/2 p o u n d / l i t e r ) .  

3. 4 l i t e r s  of HNO~. 

4. 3 m i l l i l i t e r s  of 80% Mn(N03)2'6B20. 

B. Operation 

I.. Agi ta te  so lu t ion  i n  ~ 8 9  f o r  5 minutes and record volume with 
a g i t a t o r  off. 

2.  Sample P89. Code 0x2. 

3 .  Turn on P89 a g i t a t o r  and a d j u s t  t h e  so lu t ion  t o  0.25 t o  0.30 N 
f r e e  a c i d  by adding 500 m i l l i l i t e r s  of 70% HNO3 or 500 m i l l i l y t e r s  
of 19 M- C.P. NaOH f o r  each 0 .1  N t o  be  r a i s e d  OY lowered while  
holding t h e  temperature at 20 t o  3 O o C  and t h e  off-gas between 
6 and 8 inches.  

l+. Heat P89 t o  80Oc. 

5. Make up 4 l i t e r s  of 1.8 M oxal ic  ac id  ( 2  pounds of oxa l i c  ac id  i n  
4 l i t e r s  of' hot water, 8T0c). 

6. Add 2 l i t e r s  of above oxa l ic  ac id  t o  P89. F d l o ~  oxal ic  a c i d  w i t h  
2 l i t e r s  of water.  

7 .  Cool P89 so lu t ion  10°C every 10 minutes u n t i l  temperature reaches 
bO°C. When so lu t ion  reaches 40°C, add 2 l i t e r s  of oxa l i c  ac id ,  
Then continue cool ing arid a g i t a t i o n  for 1 . 5  hours.  Test  f o r  
complete p r e c i p i t a t i o n  as out l ined  i n  s t eps  7.a t o  7 .c  below: 

a. Take a 10-millimeter sample and cent r i fuge .  Pour t h e  supernate  
i n t o  a clean cen t r i fuge  tube.  Add 1 m i l l i l i t e r  of s a tu ra t ed  
oxa l i c  ac id  so lu t ion  and s t i r .  Centrifuge. If no p r e c i p i t a t e  
i s  formed, t h e  ra re-ear th  oxa la te  p r e c i p i t a t i o n  i s  complete. 

b. If a white  p r e c i p i t a t e  forms, add 10 m i l l i l i t e r s  of w a t e r  to 
p r e c i p i t a t e  and s t i r  t o  d isso lve .  Centr i fuge.  If t h i s  pre- 
c i p i t a t e  d i s so lves ,  it i s  sodium oxala te .  

c .  Only t h e  promethium oxala te  appears green i n  t h e  c e l l  and i s  
an ind ica t ion  of an incomplete p r e c i p i t a t i o n .  If t h e  pre- 
c i p i t a t i o n  i s  not complete, make up 2 l i t e r s  of 1.8 - M oxal ic  
ac id  (1 pound of  oxa l i c  ac id  i n  2 l i t e r s  of hot wa te r ) .  
P89 and d iges t  for 1 hour and then repea t  t e s t .  

Add t o  
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Cut o f f  air pressure  t o  F2 by c los ing  valve 10933, and s e t  a i r  
r egu la to r  a t  5 p s i .  

Check t h a t  R39 i s  empty and ready t o  rece ive  t h e  f i l t r a t e  from F2, 

S t a r t  vacuum j e t  and open valve from F2 t o  VBCUZUII j e t .  Open valve 
from ~ 8 9  t o  F2. 

F i l t e r  out t h e  p r e c i p i t a t e  i n  F2. 

Cut o f f  P89 a g i t a t o r  when :-iquid l e v e l  reading i s  approximately 20% 
by volm1e. 

Record f i l t r a t i o n  rate. 

Observe volume of R39 during f i l t r a t i o n .  The j e t  d i l u t i o n  may 
o v e r f i l l  tank.  

Continue vacuum j e t  accordlmg t o  i n s t r u c t i o n s  from superv is ion .  
This w i l l  be  determined by f i l t r a t i o n  r a t e .  F2 has approximately 
2 3/4 gal lons  holdup capackty. 

After f i l t r a t i o n  i s  f in i shed ,  r i n s e  P89 with w a t e r  spray,  two 
2-minut e por t ions  * 

8. 

9 .  

10. 

11. 

12. 

13. 

14. 

15 e 

16. 

NOTE: Flow ra te  on P89 water spray i s  approximately 0.8 gallons/minute.  

17. Continue vacuum j e t  f o r  caLculated t ime on each of  t h e  w a t e r  r i n s e s  
J'rom P89. 

T t  i s  e s s e n t i a l  t h a t  no l i q u i d  remain i n  F2 before  going t o  step 
19.  
t i m e ,  whichever i s  t h e  longer  a f te r  F2 should be dry.  

18. 
L e t  vacuum j e t  run 1 5  minutes o r  20% of t o t a l  f i l t r a t i o n  

17. Cut, o f f  vacuum j e t  t o  R 3 9  and c lose  valve from F2 t o  vacuuni j e t .  
Also c lose  valve from ~ 8 9  to F2. 

20. Record B27 volume and samp1.e f i l t r a t e  i n  R29* Code ox2w. 

21. J e t  R39 s o l u t i o n  t o  waste.  

2'2. Add 50 ga l lons  of w a t e r  t o  R39; then  j e t  R39 t o  waste. 

C .  P r e c i p i t a t e  Dissolving i n  F2 

1. Check all valves t o  and from F2 t o  see t h a t  they are closed. 

2. Open off-gas valve from F2 to P89,  off-gas condenser water, and 
Pa9 ,jacket w a t e r .  

3. Do not  c lose  off-gas valve during d isso lv ing  i n  F2. 



4. Pressur ize  t h e  bottom o f  F2 f i l t e r  t o  8 inches of H20 by opening 
valsre on a i r  l i n e  and pressure  r egu la to r  valve t o  0 . 3  pound on 
panelboard. 

NOi1'E: Air pressure i s  t o  be maintained on t h e  bottom s i d e  of F2 during 
d isso lv ing  of p r e c i p i l a t e .  This i s  t o  prevent ac id  from leaking  
through f i l t e r .  

5. Add 5 gal lons  of 70% HNO3 and 1 5  m i l l i l i t e r s  of 80% fi(NO3)2'6H20 
t o  €99. Open valve from P89 t o  F2 t o  d r a i n  ac id  so lu t ion  t o  F2. 

6. When sampling F2, leave j e t  open only a minimum ti.me t o  get 
sample " 

7. Leave valve open from P89 t o  F2 a f t e r  a c i d  has drained to E'2. 

8. Heat F2 t o  9 5 O C  and d iges t  f o r  4 hours .  

9 .  Cool F2 t o  25OC. 

1 0 .  It' yequested,  sample F2. Solut ion Code PM1 

11. Record F2 volume on Batch Data Sheet.  This volume can be 
obtained by reading P89 l i q u i d  l e v e l  and g e t t i n g  t h e  volume from 
F2 calibration. 

D .  Product _.._ ......-. Transfcr_F'rocedure t o  Cell p5 

NOTE: A l l  cell ent ry  procedures apply. Check with supervis ion.  

1. Cap-off long leg of product c a r r i e r .  

2. Make up a 00 rubber s topper  w i t h  a hole  i n  bottom t o  prevent 
valve from opening when placed i n  Snapti-te on long l e g  of product 
c a r r i e r .  

3. Place promethiurn c a r r i e r  on 10-ton do l ly  in Cell  15. 

4. Connect Snap t i t e  f i t t i n g  on shor t  l e g  of c a r r i e r  from Cell 9.  

5 .  Connect Snaptitc- f i t t i n g  on shor t  leg oE c a r r i e r  from Cell. 15 t o  
P45, Pl2 ,  ~ 1 6  ( j e t  No. 556-1).  

6. Check t h a t  P12 i.s empty and w i l l  not be  i n  operat ion f o r  -3  t o  4 
hours.  

7. Open valve i n  C \ . ' l  1.5 on suc-Lion s i d e  of  j e t  556-1. 

8. Open valve on discharge of J56-1 t o  P1.2. 

9. Close valve on a i r  l i n e  t o  bottom of F2 and se t  pressure  r egu la to r  
t o  0 .  
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10.  Open valve from F2 t o  C e l l  1 5  on Panelboard 4. 

11. Open manipulator-operated valve i n  Cel l  1 5  from F2. 

12. Turn on j e t  J56-1. 

13. Tine f o r  t r a n s f e r  may vary;  s o  check F2 by sampling after product 
has been t r a n s f e r r e d  t o  be  su re  f i l t e r  ves se l  i s  empty. 

Rinse F2 with  two b l i t e r  por t ions  of  70% C.P. HNO3. 
each rinse t o  product c a r r i e r .  

14, Transfer  

15. A f t e r  r inses ,  disconnect line to vacuum j e t  556-1 and f l u s h  with 
water t o  P12. 

16. 

17. 

Close valve t o  Je t  J56-1 and manipulator-operated valve i n  Ce l l  15. 

Cut o f f  steam j e t  No. J56-.L and c lose  valve t o  P12. 

18. Close panelboard valve F2 t o  Cel l  1 5 .  

19. Turn of f  F2 off-gas condenser w a t e r .  

20. If t h e  f i l t r a t i o n  through F2 was slow, check with supervis ion 
f o r  a f i l t e r  cleanup procedure.  

NOTE: After  each transfer t h e  Tygon l i n e s  are t o  be discarded bu t  t h e  
Snap t i t e s  are t o  be decontaminated and new 6-feet-long Tygon 
lines put on. 



246 

FISSION PRODUCTS DEVELOPMENT LABORATORY 

PROMETHIUM PRECIPl'l?ATION 

DATA SHEET 

Batch Number T i m e  / d a t  e s t a r t e d  

Status ..--.- (be fo re  s t a r - t i n g  ope ra t ion )  

Feed batch i d e n t i f i c a t i o n  

P89 vole 1 Sample code 

O-oerat i on 

P rec ip i  t a t  ion  - - - c_. - - - 
Normality adjustment : 

Added: P89 Norm. Added: P89 N o r m .  Added: P89 Norm. 
_l_l_ I .l_l__ ___- 

._.-- ._ .___lll ~ _ . _ _  

Vol 1 . 8  M oxalric a c i d  added 1 ...- 
Digestion times: ( s t a r t  as of start. o f  cool ing ope ra t ion )  

Temp. T i m e  Temp. T i m e  

80 O 50' 

70 ' 40' (begin d i g e s t .  ) 

60 O 40 O (elid d iges t .  ) 

F i l t r a t i o n  t imes:  S t a r t e d  Completed 

VoI R39 a f t e r  f i l - t r a t i o n  and r i n s e  1 Sa.mple code 

Time/date w a s t e  d iscarded t o  W6 -___ li 

Vol 16 N HN03 added 1, Vol Mn(N03)2 added ml - 

Digestion t i m e s  : S t a r t e d  .- Corripl e t e d 

Volvme F2 1 Sample code 

Tinie/date product t r a n s f e r r e d  t o  c a r r i e r  

Remarks 

-. 

Î 

Supervj.sor 



FISSIOIT PRODUCTS DEVELOI3MFNT LABORATORY 

SaFETY REGULATIONS 

, 

A. Pro tec t ive  Clothing and Equipment - 
1. General bu i ld ing  safety requirements are safety g la s ses ,  s a f e t y  

shoes, f i l m  badges, and pocket meters .  

2 .  Chemical handling and mixing r equ i r e  c o v e r a l l s  with the  s leeves  

When handling n i t r i c  ac id  and s o d i m  
fas tened  at t h e  wrist, f a c e  s h i e l d s  or r e s p i r a t o r s  (for dry  chemi- 
c a l s ) ,  and rubber gloves.  
hydroxide, r a i n  s u i t s  and h a t  are also requi red .  

j. Hard h a t s  w i l l  be worn whenever it i s  necessary to e n t e r  a c e l l  
or pipe  tunne l  when the roof  blocks are removed, and i n  any con- 
s t r u c t  ion area. 

B. Handling and Stor ing  Chemicals and Equipment 

1. Fif ty  pounds i s  t h e  l i m i t  t h a t  can be handled by one man. Items 
weighj-ng over 50 pounds w i l l  be handled. by two o r  more men or  by 
Lhe crane o r  o the r  mater ia l -handl ing equipment. 

2 .  Loading areas w i l l  be chained o f f  when equipment or chemicals are 
being l i f t e d  wi th  t h e  c rane .  

3. Gas cyl.inders w i l l  be  handled according to standard procedure, 
which inc ludes  keeping t h e  cy l inde r s  secured i n  upright, p o s i t i o n  
and keeping t h e  va lves  capped. A l l  empties w i l l  be  tagged and 
placed i n  t h e  "erripty" racks .  

4, Carboys will be  handled by carboy l i f t e r s  and drum holders  and 
w i l l  be f lushed and tagged af ter  being emptied. 

5. Acid b o t t l e s  w i l l  be c a r r i e d  i n  approved conta iners ,  and t h e  
b o t t l e s  w i l l  be cleaned immediately a f te r  they are emptied. 

6. A l l  empty chemical con ta ine r s  w i l l  be removed from the bui ld ing  
.?lnd stored i n  proper p l aces  as soon as poss ib l e .  

Hydrazine will be less than  112.5% concent ra t ion  and w i l l  be 
handled and s tored  as descr ibed i n  the "Chemical Makeup" pro- 
cedure * 

(. 

8. Solvents  w i l l  be s-tored as follows: 

a .  All so lvents  w i l l  be s t x e d  ou t s ide  tmder t h e  solsrent storage 
shed, and no so lven t s  w i l l  be s tored  in s ide  the biiiJding. 
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b .  Lubricat ing o i l s  wil.1. be s tored  i n  the  cabine t  provided, and 
any excess should be s tored  under t h e  solvent  s torage  shed. 

e .  No flammable ma te r i a l  w i l l  bc s tored  on stairway s torage a E  LIJ. 

C .  S p i l l s  and Leaks 

1. S p i l l s  and leaks of any kind a r e  t o  be inves t iga ted ,  monitored, 
and cleaned up 3.t once. 

2 .  Every e f f o r t  should be made t o  avoid l e a k s  and spills t h a i  w i l l  
coniact  e l e c t r i c  switches and equipment and cause shor t  c i r c u i t s .  

3 .  Every s p i l l  should be considered a possib1.e r a d i a t i o n  and contam- 
i n a i i o n  hazard and handled accordingly.  

D. Mechanical and E l e c t r i c a l  Equipment 

1. E l k c t r i c a l  lockout : 

a .  Mai.n e lec ' i r ical  switches w i l l  be turned o f f ,  locked, and 
ta2gged whenever work i s  necessary on e l - e c t r i c a l  equipment. 
E l e c t r i c a l  permits w i l l  be signed and followed as d i r e c t e d .  

b .  Danger t ags  w i l l  not be removed from equipment by anyone ex- 
cept  t he  person who or ig i -na l ly  placed them on t h e  equipment 
unless  tha t  person o r  higher supervis ion i s  f i r s t  contacted 
f o r  approval.  

e .  N o  power-operated equipment w i l l  be operated unti.1 t he  opcra- 
t o r  personal ly  clears t h e  area of personnel.  This inc ludes  
cranes,  pimps, cen t r i fuges ,  a g i t a t o r s ,  and o the r  such equip- 
ment. 

2 .  Crane ope-r-ati-on : 

a .  The crane operator  wil.1. a s c e r t a i n  t h a t  sdequate s l i n g s  are 
used t o  l i f t  the  load,  t h a t  t he  load w i l l  not, swing when 
I i f t e d ,  and tha-i; t he  load w i l l  not s t r i k e  any objec t  during 
i t s  t r a v e l .  I n  add i t ion ,  he must a s c e r t a i n  t h a t  t h e  load 
wi.1.l be se-t; on adequate support ,  keeping i n  mind t h a t  Cells 
1.4 and 15 have l i m i t e d  suppori;ing beams. 

b . When not rin use, t h e  bri-dge crane wi1.1. always be parked over 
t h e  loading bay u i t h  the  crane hook a t  l e a s t  10  f e e t  above 
the  f l o o r .  

e .  Ithen the  power i s  on the crane,  car?  must be taken t o  avoid 
contact  bebween remote t o o l  rods and t h e  crane rail. The 
crane power should be shut  o f f  when remote t o o l  rods are 
being used. 
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4 .  Miscellaneous: 

a .  When l i f t i n g  c e l l  blocks,  adequate s l i n g s  should be used 
and the l i f t i n g  eyes should be screwed t i g h t l y  i n  pla.ce. 

b .  Blocks a r e  not t o  be set  over C e l l  114 o r  C e l l  15. 

e .  STT’s and IIAPG’s should be moved very cayefu l ly  i n  accordance 
with procedures . 

d. All broken a n d  contaminated l adde r s  should be bagged and sen t  
t o  the 111-rial ground. Excess l adde r s  should be removed from 
the bu i ld ing .  ALuniinum ladde r s  should be considered an  e lec-  
t r i c s l  hazard and. handled accordingly.  

E ”  F i re  Fight ing and Emergency Equipment 

1. Evacuation procedure as posbed w i l l  be followed. 

2. Access t o  safety showers and emergency equipment w i l l  a l w a y s  be  
maintained. 

3. M.1 personnel w i l l  acquaint themselves with the  loca t ion  and opera- 
t i o n  of f i r e  f i g h t i n g  equipment, emergency equipment, safety 
showers, and a s s a u l t  and a i r - l i n e  masks. 
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FISSION PRODUCTS DEVELOPMENT 1,ABOIiATORY 

FNERGENCY AND EVACUATION PROCEDURE 

A. Bui.l.ding Evacuation Systems 

1. F i r e  o r  General. Eraergelicy Evacuation S y s J s  

The bui ld ing  evacuation alarm s i g n a l  i s  a s i r e n  loca ted  i n  t h e  crane 
bay. It i s  ac t iva t ed  by e i t h e r  one of two evacuation switches;  one 
i s  l oca t ed  on the c e n t r a l  alarm panel  i n  t h e  s h i f t  superv isor ' s  
o f f i c e  and t h e  o ther  i s  on the  south w a l l  of t h e  manipulator oper- 
a t i n g  ga l l e ry .  

2. Contamination A l a r m  Evacuation System 
_I__-- 

The bui ld ing  contaniination alarm s i g n a l  i s  a high-pitched a i r  
wh t s t l e  ( c l a r i o n  w h i s t l e )  loca ted  i n  t h e  crane bay. It i s  ac t iva t ed  
automatical ly  when an;. two of t h e  four constant-air  monitors i n  t h e  
bui ld ing  d e t e c t  a high leve l  of  a i r  contamination. This s i g n a l  can 
a l s o  be ac t iva t ed  manually by a switch loca ted  on t h e  contami-nation 
alarm panel  i n  t h e  s h i f t  suDervisor 's  offi.ce. 

R. Emernencv Pi-ocedure (For  A l l  Personnel)  

1. A n y  employee di-scovering a f i r e  o r  explosion w i l l  proceed as 
follows : 

a. Act ivate  t h e  neares t  f i r e  alarm box andlor  c a l l  t h e  ORNL 
emergency number (3-6358) and descr ibe  t h e  circumstances. 

b. Notify c)r have sonleone n o t i f y  t h e  Local Er.ergency Supervisor.  

c. Attempt t o  con t ro l  t h e  f i r e  if it i s  p r a c t i c a l  t o  do S D ,  

d. Meet o r  have soneone meet t h e  f i r e f i g h t e r s  and d i r e c t  them t o  
t h e  scene of the f i r e .  

e .  Cause t h e  evacuation alarm t o  be sounded if it, i s  obvious -that 
t h e  bu i ld ing  should be evacuated. 

NOTZ: A sinall T i r e  (one T,Thich the  employee i s  completely su re  t h a t  
he can extinguish) may be extinguished without adherence t o  
t h e  above. The employee w i l l  then  no t i fy  t h e  Local Ehergency 
Supervisor ,  who w i l l  contact  t h e  F i r e  Department. 

2. P-ny employee discovering an emergency s i - tua t ion  o ther  than  f i r e  o r  
explosion will proceed as follows: 
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Immediately cause t h e  l o c a l  evacuation s i g n a l  t o  be sounded. All 
opera tors  w i l l  observe t h e  f o l l m i n g  procedure : 

a. Stop work and shu t  off  power i n  own work area.  If it i s  not 
p r a c t i c a l  t o  shut  o f f  power, shut  o f f  any e l e c t r i c a l  machines 
and t u r n  o f f  l i g h t s .  

b. Close a11 doors i n  own work area except t hose  40 be used as 
e x i t s  or opening upon or under e x i t s .  

c. Rapidly walk - out of t h e  bui ld ing ,  fol lowing t h e  posted evacua- 
t i o n  rou te  i f  poss ib le .  If t h e  posted evacuation route  i s  
blocked, leave t h e  bu i ld ing  by t h e  s h o r t e s t  s a f e  route .  

NOTE: While leav ing  t h e  bu i ld ing ,  personnel should t a k e  any por t -  
ab le  r a d i a t i o n  instruments t h a t  are i n  t h e  a r e a  wi th  them. 

d. Proceed t o  t h e  assembly poin t  on White Oak Avenue, southwest of 
t h e  FPDL, un less  ass igned t o  l o c a l  Combat Squad d u t i e s .  

e. Fron t h e  assembly p o i n t ,  proceed t o  evacuation rou te s  as in-  
s t r u c t e d  by t h e  Local. Emergency Supervisor ,  or fol low any 
i n s t r u c t i o n s  given over t h e  publ ic  address system. 

2. Upon hear ing  e i t h e r  of t h e  bu i ld ing  evacuation s i g n a l s  o r  an 
announcement of  i o c a i  evacuation on t h e  bu l ld ing  pub l i c  address 
system, nonemergency personnel  w i l l  proceed as descr ibed i n  Steps 
C . 1 . a  through C.1.e above. Local Combat Squad members and searchers 
w i l l  assemble at t h e  FPDL emergency c o n t r o l  area i n  t h e  southwest 
corner  of t h e  west a i r l o c k .  

3. During any evacuat ion,  a l l  employees a r e  t o  abide by t h e  fol lowing 
rules  : 

a. Don't run. 

b. Don't crowd t h e  person ahead. 

c. Don't l a g  behind and thiis slow o r  break t h e  coiwnn. 

d. Don't scream, laugh, o r  t a l k ,  causing unnecessary noise .  

e. Don't cause confusion by becoming unnecessar i ly  exc i t ed ,  

f .  Don't remain i n  t o i l e t  o r  dress ing  room. 

g. Don't r e t u r n  f o r  c lo th ing  o r  personal. i t e m s .  

h. Don't at tempt t o  Leave assembly poin t  u n t i l  dismissed o r  u n t i l  
it i s  permiss ib le  t o  rekxrn t o  t h e  bui ld ing .  

i. Don't at tempt t o  leave bu i ld ing  except i n  accordance w i t h  
evacuation d r i l l  r egu la t ions .  

j . Don't f a i l  t o  fol low i r i s l~ruc t ions .  
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D. Duties of fluilding Emergency Personnel -- 

1. Local Emergency Supervisor 

The Local hlflergency Supervisor for t h e  FPDL area i s  t h e  FPDL 
Operatioris Supervisor.  During emergency s i t u a t i o n s  he w i l l  have d i r e c t  
charge of  t he  a rea  and w i l l  d i r e c t l y  combat emergencies u n t i l  r e l i e v e d  
by t h e  Laboratory Shi-ft Supervisor.  Spec i f ic  d u t i e s  of t h e  Local 
Emergency Supervisor a r e  as follows : 

a. 

b. 

C. 

d. 

e. 

f. 

& *  

H e  w i l l  coordinate  and supervise  the t r a i n i n g  of FPDL personnel ,  
both combat squads and nonemergency personnel ,  i n  matters 
rel-atin.g t o  evacuation and emergency s i t u a t i o n s .  

He w i l l  have genera l  charge of  a11 matters  pe r t a in ing  t o  evacu- 
a t i o n  d r i l l s  and organiza t ion .  

He w i l l  prepare and have conspicuously posted i n  each a r e a  o f  
t h e  bui ld ing  a no t i ce  of  the evacuation route  f o r  t h a t  area.  

He w i l l  pe r iod ica l ly  inspec t  t h e  area t o  ensure t h a t  e x i t  
f a c i l i t i e s  conform t o  t h e  requirements of t h e  Safe ty  and F i r e  
Depar Lment s 

Ile will be respons ib le  f o r  planning emergency shutdo5m measures 
f o r  processes and equipment. 

H e  w i l l  a ss ign  s p e c i f i c  personnei as area combat squad menbers 
and as searchers  and w i l l  pos t  t h e s e  assignments, 

lie wi3.1 e s t a b l i s h  requirements for t h e  type ,  amount, and loca- 
t i o n  o f  emergency equipiiient and supp l i e s ,  and w i l l  ensure t h a t  
such Inaterials a r e  ava i l ab le  a t  a l l  t i m e s  e 

2. Al te rna te  Emergency -- Supervisor- 
____^-_cc_- 

The Al te rna te  Emergency Supervisor i s  t h e  FPDL S h i f t  Supervisor.  
- 
In t h e  absence of t h e  Local Emergency Supervisor ,  -the Al te rna te  Emer- 
gency Supervisor w i l l .  assume all. of t h e  d u t t e s  l i s t e d  i n  D.1 above. 
I n  add i t ion ,  t h e  Al-ternate Emergency Supervisor will conduct t r a i n i n g  
of emergency personnel. on h i s  sh:’.ft. 

3. Searchers 

a. Searchers w i l l  be designated from each opera t ing  crew. Each 
searcher  w i l l  be assigned a s p e c i f i c  a rea .  

b. Diiring eva.ciiati.on o r  emergency s i t u a t i o n s  searchers  w i l l  re- 
po r t  t o  t h e  emergency con t ro l  area i n  t h e  w e s t  a i r l o c k ,  secure 
emergency equipment, and proceed t u  search t h e i r  assigned 
areas I 
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c. Searchers w i l l  check a l l  rooms wi th in  t h e i r  areas t o  be slire 
t h a t  evacuation i s  complete and t h a t  all. doors are closed.  
They w i l l  also r epor t  any unusual c i rc imstances t o  t h e  Emer- 
gency Supervisor.  

d. I n  t h e  event tha t  assigned searchers  are not on duty, t h e  Local 
Emergency Supervisoy w i l l  a ss ign  a l te rna3es .  

4. Combat Squad Members 

a. Cornbat Squad Members w i l l  be designated f o r  each opera t ing  crew. 

b. Combat Squad Members w i l l .  r ece ive  s p e c i f i c  emergency braining, 
inc luding  t h e  use of  l o c ~ t l  f i r e f i g h t i n g  equipment and o the r  
emergency equipment. 

c During evacuation o r  emergency s i tua+, ions  , a l l  Combat Squa4 
Members vi11 r e p o r t  t o  -the emergency con t ro l  area i n  t h e  west 
a i r l o c k  and secure emergency equipment 
t h e  emergency according t o  i n s t r u c t i o n s  issued by t h e  Emer- 
gency Supervisor.  

Tney w i l l  then  cornbat 



2 5 1.1 

FISSION TXODIJCTS DEVEZOPMENT T.c.AHOHATORY 

Z O N I N G  PROCED'ITRES 

I. RepLatcd  Zone 

A. J k f i n i t i o n  
-.----_c_ 

A regula ted  zone i s  an a r e a  where operat ions a r e  r e s t r i - c t ed  f o r  t h e  
purpose of r ad ioac t ive  contamination con t ro l ,  This zone may conta in  radi.a- 
t i o n  zones, contamination zones, o r  bo th ,  rangi.ng i n  s i z e  f r o m  a s m a l l  spo t  
to a l a rge  area.  

B. The PPDL ReLdated  Zone 
.-I..L. I---._. 

The F'PDL and i t s  i rmediate  environs consi tube a regula,ted zone. This 
zone i s  def ined as t h e  a rea  outlined. by an imaginary s t ra igh- t  l i n e  running 
north froin Wilite Oak Avenue through Lhe e a s t  s i d e  of t h e  F'PDL c e l l  vent i -  
l a t i o n  house t o  t h e  west edge of 4th S t r e e t .  
sti-ai-ght l i n e  running east and w e s t  from t h e  nor th  edge of t h e  alleyway 
nor th  of  Building 3505 from 3rd Stree-i; t o  4th S t r e e t .  
on t h e  west; by t h e  e a s t  edge of 3rd S t r e e t  and on t h e  nor th  by t h e  nor th  
edge of White Oak Avenue. 

The northern boiindary i s  a 

The zone i s  bounded 

C .  General Regulations _l-_.__.-.-.l- 

The FPDL regula ted  % m e  i s  access ib l e  t o  all authorized personnel.  
Approved c lo th ing  includes personal  c lo th ing ,  noncontamination work c lo th ing ,  
and "CONTAMINATION" c lo th ing  i f  it has been proved f r e e  from contamination 
by approved checks. E n t r y  to t h e  r egu la t ed  zone from o the r  c lean areas i s  
u n r e s t r i c t e d ;  e n t l y  from contamination zones i s  governed by t h e  e x i t  re- 
quirements of those  zones. When oLher zones are es t ab l i shed  wi th in  t h e  
regula ted  zone, t h e  regula t ions  pe r t a in ing  t o  t hese  zones supersedes those  
of  t h e  regula ted  zone. 

D a Con-trol Measures 

Exi t  from t h e  FPDL regula ted  zone r equ i r e s  a personal  contamination 
check a t  one of t h e  monitoring s t a t i o n s .  These monitoring s t a t i o n s  a r e  
loca ted  a t  t h e  e igh t  personnel  exiLs on t h e  f i rs t  f l o o r .  

Supervision must br n o t i f i e d  when t h e  e x i t  check ind ica t e s  personal  
contamination. 

11. Cos tmina t ion  Zones 

A. Defini-Lion 

A contamination zone i s  an area where con t ro l  measures a r e  e s t ab l i shed  
t o  prevent t h e  contami-nation of enployees, of environs,  and/or of equip- 
ment and 7dhel-e it i s  poss ib l e  t h a t  rad ioac t ive  material may become deposi ted 
i n s i d e  t h e  body and l ead  t o  internal .  r a d i a t  io;-- exposure. 
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B. FPDL Permanent Contamination Zons 

1. All process cells. 

2. A11  manipulator cells. 

3. A l l  tank farm cells. 

4. Pipe tunnel. 

5 .  Service tunnels (main service timnel, Cell 20, 17, 10, service 
tunnel, service cubicles for Cells 11, 13, and 14). 

6. Cell 20 filter cubicle. 

7 .  Cell ventilation filter pit and house. 

8. Cubicle "D" (behind 'barricade) - 1st level north. 

9. All sample stations (Cell 15, 19, 20, tank farm sampler). 

10. Tops of Cells 1 and 15 .  

C. FPDL Temporary Contamination Zonss 

Any area may be designated as a contamination zone if it is found to 
be contaminated above the limits lis5ed in Table 1. 

Table 1. Limits for Establishing Contamination Zones 
Limit of Contamination for 

w p e  of Contamination Alpha Radiation Beta-Gamma Radiation 

Airborne, uCi/cc of air 2 x 10-12 3 x 10-10 

Surface, transferable, d/min 3 0 500 

Surface, direct reading 300 d/m 0.25 mr/hr 

In addition to the known contamination zones, operational procedures 
require that contamination zones be established in the following situations: 

1. The area over any cell, pit, or cubicle from which the blocks are 
to be removed. This zone remains a contamination zone for as long as 
the blocks are out and until clea-ed by Health Physics after the blocks 
are in. 

2. 
manipulator is to be removed. 

The area immediately in front of' a manipulator cell when a 

3. Any area containing contaminated equipment (for. example: areas in 
crane bay containing shipping casks being cleaned, and the area in 
front of Cell 16). 



L). Requirements f o r  Entry t o  Contamination Zones --_ . . -__-._ 

1. When a zone i s  marked as a contaminated zone, t h e  minimum require-  
mepi;:: a r e  shoe covers and "CONTAMINA'CION" clothing--gloves' are requi red  
f o r  any work i n s i d e  t h e  contami.nation zoiies, 

2. When a contamination zoiie requi res  add i t iona l  pro%ect ive  c lo th ing  
or  equipment, t h e s e  requirements w i l l  be posted a t  the zone p o r t a l ,  
l i s t e d  i n  t h e  appropria-Le procedure 
Work Permit. If two s e t s  of requirements thus  posted should not agree, 
t he  one giv ing  t h e  higher  l e v e l  of p r c t e c t i o n  w i l l  apply. Some o f  t h e  
add i t iona l  i t e m s  normally used are l i s t e d  below i n  order  of increas ing  
l e v e l  of  p ro tec t ion .  

and/or entered on t h e  Radiation 

Re sn i r at  ory Pr o t  2 c t i  on 
-A- 

C l o t  1 1 9  

Double gloves 
Doi1bI.e shoe covers 
Double cove ra l l s  
C Loth hood 
P l a s t i c  s u i t  
A i r l i ne  p l a s t i c  s u i t  

Res p i. rat  o r  
Fresh-2j-r mask 
Assault  mask 
Air l ine  hood 
Aiyl ine p l a s t i c  s u i t  

3. Before pemonnel  e n t e r  a contamination zone, they w i l l  see t h a t  
t h e  proper. monitvriflg devices are ava i l ab le  a t  t h e  zone p o r t a l  f o r  
contamination checking upon e x i t  from t h e  zoned 

Contamination Zones may a l s o  conta in  r a d i a t i o n  zones which r equ i r e  
addi t ional  monitori-ng equipment. 

E. Recpirernents f o r  Exif; from Contami.nation -̂-.e.- Zones , .-.------ -- 

1. Exi t  from a contamination zone must always be through t h e  zone 
p o r t a l .  

2. Contaminated c lo th ing  must be removed at t h e  z m e  p o r t a l ,  monitored, 
and placed i n  t h e  proper receptac le .  
as foil-ows: 

Dispos i t lon  of  c lo th ing  i t e m s  ris 

a. Items reading from 0 t o  20 mr/hr are placed i n  t h c  marked 
yellow cans o r  in p1asti.c bags marked f o r  t h e  purpose. These arc 
items which w i l l  b e  sen t  t o  t h e  laundxy f o r  c leaning  and re-use. 

b, 
disposed of a,s hot waste. 

Items reading g rea t e r  than 20 mr/hr a r e  bagged separa-tely and 

3. 
s i n g l e  covera l l s  or yellow shoes), personnel  must e i t h e r  check them- 
se lves  f o r  contarnination or. be checked by someone else. The approved 
method f o r  t h i s  check i s  t o  pass a GM survey naeter probe sl.swly over 
aJ.L supfaces of" the  body and to note changes i n  t h e  background l e v e l  
of  t h e  instrument. Special care  should be taken in checking t h e  hands 

After  removing t h e i r  contamination zone c lo th ing  (not  including 



and feet .  
ground i s  high (as, f o r  exampl.;, over  an open c e l l ) ,  t h e  zone p o r t a l  
w i l l  be  extended i n t o  an area of low background. 

4. 
ti-on zone. 

This check w i l l  be made a t  t h e  zone p o r t a l .  When t h e  back- 

IS found free of contarninabion, personnel  may leave t h e  contamina- 

5 .  If contamination i s  found, Health Physics and/or superv is ion  nus t  
be contacted.  I n  gene ra l ,  concamination should be removed o r  cleaned 
while  t h e  person i s  s t i l l  a t  t h e  zone p o r t a l ;  however, t h i s  i s  not 
always p r a c t i c a l .  When someone must leave a contamination zone while  
s t i l l  contaminated, he should put  on clean shoe covers ,  gloves,  and/or 
cove ra l l s  before  going t o  t h e  .Location where f i n a l  c leaning  i s  done. 

NOTE: T%is i s  t h e  only s i t u a t i o n  i n  which shoe covers worn in an 
un-posted zone i s  appro-red. 

F. Removal of  Equipment from Contarnination Zones 

1. Equipment being removed from contamination zones can be monitored 
i n  t h e  same manner as personnel ,  o r  it can be smeared f o r  contamina- 
t i o n  monitoring. 

2. 
another  should be wrapped, bagged, o r  otherwise pro tec ted  during 
t r a n s f e r  . 

Contaminated equipment be ing  moved from one contan ina t ion  zone t o  

3. Equipment s t o r e d  i n s i d e  a contamination zone w i l l  be wrapped, 
bagged, o r  otherwise pro tec ted  i f  i t s  s m e a r  level  i s  g r e a t e r  than  
1. mr/hr . 

111. Radiat ion Zones 

A. De f in i t i on  

A r a d i a t j o n  zone i s  an area where con t ro l  measures are e s t ab l i shed  
t o  prevent  o r  minimize e x t e r n a l  r a d i a t i o n  exposure t:, personnel.  

B. FPDL Permanent Radiat ion Zones 

1. A l l  process  c e l l s .  

2. A l l  manipulator c e l l s .  

3. A l l  t ank  farm c e l l s .  

4. Pipe tunnel .  

5. Serv ice  tunnels  (Main s e r v i c e  tunne l ,  C e l l  20, 17, 10 se rv ice  
tunne l ,  s e r v i c e  cubic les  for Cells 11, 13, and 14). 

6. C e l l  20 f i l t e r  cubic le .  
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‘ I .  Cel l  v e n t i l a t i o n  f i l t e r  p i t  and house. 

8. Cubicle I) (behind ba r r i cade )  - 1st l e v e l  north.  

9 .  A l l  sample s t a t i o n s  ( C e l l  18 ,  19, 20, tank farm sampler) .  

10. Wlg, W20 tank area. 

C .  FPDI, Temporary Radiation Zones 

Any area may be designated as a. temporary r a d i a t i o n  zone when t h e  
r a d i a t i o n  readings are above t h e  l i m i t s  l i s t e d  i n  Table 2. 

.-I Table 2. - Procedure f o r  Es tab l i sh ing  Radiation Zones  
Dos e-Rat e 

Range 
( remslhr )  Immediate I LcJion Followup Action 

0.003 to Post low-level t a g s  i f  t h e  Periodic  review 
0.006 accumulated dose t o  personnel 

may be 20 m 

0.006 to  Pos t  warning s igns  o r  tags Rope o f f  t h e  a r e a  i f  t h e  
1 accumulated weekly dose may 

be 1 R 

1 t o  3 Post warning s igns  o r  tags; Erect  a bar r icade  which w i l l  
rope o f f  provide absolu te  exclusion 

of personnel i f  t h e  accumu- 
l a t e d  weekly dose i n  t h e  
area may be 12 R ;  lock o r  
block entrance 

Over 3 Post warning s igns  and t a g s ,  
and e r e c t  a temporary b a r r i -  
cade; lock  and/or block a l l  
entrances 

I n  add i t ion ,  opera t iona l  procedures r equ i r e  t h a t  r a d i a t i o n  zones be 
e s t ab l i shed  i n  t h e  following s i t u a t i o n s  : 

1. The a r e a  over any c e l l ,  p i t  or cubic le  from which t h e  blocks a r e  
to  be removed. These areas remain r a d i a t i o n  zones until the blocks  
are i n .  

2 .  The a r e a  i n  f r o n t  of a manipulator c e l l  from which a manipulator 
a r m  i s  t o  be removed. 

D .  Requirements f o r  Radiation Zone Entry 

NOTE: No r a d i a t i o n  zone should be entered unless  i t  i s  absolu te ly  necessary.  

1. The s igns  a t  t h e  zone p o r t a l  must be checked and the  necessary 
monitoring equipment must be ava i l ab le .  

2. I n  zones where t h e  use of a direct-reading pocket dosimeter i s  
requi red ,  personnel sh0ul.d check t h e  dos imeter pe r iod ica l ly  and 
leave  t h e  zone when t h e  m a x i m u m  approved dose i s  ind ica ted .  



NOTE: Tnis r egu la t ion  app l i e s  2.n any case ,  whether o r  not t iming i s  
being used t o  determine close. 

3. When t iming i s  being used t o  determine dose,  personnel  must leave  
t h e  zone when t h e  t i m e r  a l a r m  sounds o r  when the observer s i g n a l s  
t h a t  t h e  t i m e  I.imit has ex=pired* 

4, Personnel should not remain wi th in  a r a d i a t i o n  zone any longer 
than  necessary.  

IV. Specia l  Control Areas 

A. Def in i t ion  

Spec ia l  con t ro l  areas a r e  e s t ab l i shed  t o  provide a d d i t i o n a l  con t ro l s  
during opera t ions  when t h e  condi t ions might change quickly.  These areas 
inc lude  t h e  following: 

1. The c e l l  t o p  area i n  t h e  c1'ane bay when any c e l l  block is open. 

2. " h e  first  floor manipulator opera t ing  area when a manipulator i s  
t o  be pul led .  

3 -  Areas 31 and 32 when a manipulator i s  t o  be pu l l ed  from C e l l  18 
o r  19. 

I+. The crane bay when a Ce l l  20 f i l t e r  i s  t o  be changed. 

5. Ce l l  1 5  change room when C e l l  15 door i s  t o  be opened. 

6. C e l l .  v e n t i l a t i o n  f i l t e r  pi t ; ,  f i l t e r  house,  and bypass a r e a  when 
a c e l l  v e n t i l a t i o n  f i l t e r  i s  t o  be  changed. 

B. Clothing Requirements 

These areas w i l l  be posted befo1.e opera t ions  a r e  begun. They are not  - 
contamination zones; entry and exit of authorized personnel  t o  t h e s e  
areas a r e  i i n re s t r i c t ed  as long as the proper c lo th ing  i s  worn. I n  most 
cases r e s p i r a t o r y  p ro tec t ion ,  shoe c.overs, and "C" c lo th ing  a r e  requi red .  
Spec ia l  c lo th ing  i s  requi red  f o r  passage between a con t ro l  area an? t h e  
contamination zone contained wi th in  t h e  c o n t r o l  area. When en te r ing  a 
contamination zone from a con t ro l  a r e a ,  an a d d i t i o n a l  p a i r  of  shoe covers 
must be piit on; t h i s  second p a i r  of shoe covers wi3.1 be removed at t h e  
contamination zone p o r t a l  upon e x i t ,  

c. Contamination Check 

When operat ions wi th in  a contzunlnation zone are completed, t h e  con t ro l  
a r e a  r e s t r i c t  ions remain i n  e f f e c t  u n t i l  a contamLnation check has been 
made i n  -the contctmination zone. I f  t h e r e  i s  no evidence of r e l e a s e  of 
a c t i v i t y  i n s i d e  the contmrinat ion zone, t h e  c o n t r o l  area may be c leared .  
T,Jhen t h e r e  i s  evidence of a c t i v i t y  r e l e a s e  inside t h e  contamination zone a 
spot check i s  made of  t h e  c o n t r o l  area.  It i s  then  e i t h e r  c l e w e d ,  i f  no 
contamination i s  found, or zoned as a contamination zone f o r  c leaning.  
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V .  Miscellaneous F'PDT, Zone Procec'lures 

A. Removal. of Sample from Sample S t a t i o n  

_v_-. 

- - . . - ~  

Idhen a sample i s  t o  be removed from one of t h e  sample s t a t i o n s  t h e  
immediate a r e a  i s  posted as r equ i r ing  r e s p i r a t o r y  pro tec t ion .  %ne operator  
t ak ing  Lhe s ,mple  must wear Tubber gloves and r e s p i r a t o r y  po-tec-Lion. 
A f t e r  t h e  sample has been pu l l ed  and Lhe c a r r i e r  has been removed from t h e  
sample s t a t i o n ,  t h e  opera tor  w i l l  check t h e  sample s t a t i o n  f o r  contmiina- 
tion. 
minute, 5 . t  will be cleaned immediately. If t h e  contamination l e v e l  on t h e  
sample s t a t i o n  is above 1. mr/hr 
remains i.n e f f e c t .  

If t h e  sample s t a t i o n  i s  contaminated above 7.00 d i s i n t e g r a t i o n s /  

t h e  respira- topy p ro tec t ion  requirement 

53. Doors 

1. The double doors on both ends of  t h e  ce1.l- t o p  a r e a  i n  -the crane bay 
norfiidly remain closed. 
t o  permit t r a n s f e r s  of  equipment. 

They may be  opened on superv isor ' s  . ins t ruc t  i.ons 

2. The doors between areas i n  t h e  FPDL are equipped with placards  
reading "Entrance Requirements" t o  which s igns  may be a t tached;  t h e s e  
doors are also eqixi.pped s.rith chains.  This system i s  used t o  es tabl i .sh 
con t ro l  a r e a s ,  and each door tha-t has s igns  showing s p e c i a l  requi re -  
ments w i l l  a l s o  have the chain i n  p lace  across the  door. Such a pos t ing  
does not make t h e  area a contamination o r  r a d i a t i o n  zone. If the  a rea  
i s  t o  be made such a zotie, t h e  proper Health Physics t a g s  or s igns  wi1.1 
be aktached. 

- 

3. Addition of s o l i d  chemicals -through t h e  s o l i d s  additi-on funnels  a t  
Cells 7 ,  8,  13 ,  and. 14 r equ i r e s  r e s p i r a t o r y  pro tec t ion .  
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A. C e l l  Cmger Zone 

A ?e l1  Danger Zone by d e f i n i t i o n  i s  m area vfiere high-level  r ad ia -  
t i o n  and contamLnation can be expected t o  e x i s t  and includes the  following: 

1. wocese  Cells 1, 2, 3 ,  4, 5, 6, 7, 8, 9, 10, PO, 21, 22, 23, 24, 
25 , 26 m 

Manipulator Ce l l s  11, 12, 13, 14, 15, 16, 18, and 19. 2. 

3. Service tunnels .  

4. ~ ~ p e  t unne l s .  

$. Tops of  Cells 1 and 1 5  w h e ~  unloading shipping casks.  

E. C e l l  Entry Procedure 

Pefore personnel w i l l  be admitted t o  a Danger Zone, t h e  following 
requirements rmst 'oe met: 

1. A survey has been made by the  Health Physics surveycir with the  
proper equipment €or  d e t e m i n i n g  personnel exposure. 

2- A Radiation Work Permit has been executed and stgned by FPDL 
superv is ion  and a Health PZiysics survcycx. 

3 .  Personnel have a t tached  t o  t n e i r  c lo th ing  the  fol lowing personnel 
monitor eqinipment : 

a. Penci l  meters. 

b. Dosimeters t h a t  will be read before ,  during, and a f t e r  e n t r y  
t o  a c e l l .  

e .  F i l m  badges. 

d. Personnel r a d i a t i o n  monitors. 

e .  F Z l m  rings t o  be worn on the ha ,n~  normally used f o r  band 
opeTations. 

NOTE: P l a s t i c  s u i t s  with ;zn a i r  supply w i l l  be used I n  a1.l Jjang;.r 
Zones Pxcept t he  Service "unnels and areas  removed from the 
Dmger Zone c l a s s i f i c a t i o n  by the  FPDL supervisor  and Health 
Phys ic i s t s .  



if  a non-p la s t i c - su i t  a r ea  r cqu i r e s  a gas m a s k ,  a l l  clotning 
w i l l  be taped a ~ l d  no p a r t  of t h e  body shall- be exposed. 

4. A Liming device equipped with a mechanical- cr e l e c t r i c a l  alariil 

has been s e t  f o r  t'ne determined working Lime. 

5. An observer 7.s s'canding by i n  a l o c a t i o n  where he can render  
hmed ia t e  a i d  o r  c a l l  f o r  a.ssi.stance i f  required.  

6. A monitor device has been placed i n  ti i t .  Danger Zone with an 
observer or an a l a r m  u n i t  l oca t ed  outside the area t o  monitor 
sudden changes i n  r a d i a t i o n  l e v e l .  

7. FPDL personnel who are t o  e n t e r  a Danger Zone have a c u t i e  p i e  
i.n t h e i r  possession.  

8. FPDL personnel who a re  to e n i e r  t o p  access  c e l l s  have a l i f e  
l i n e  a t t ached  t o  t h e i r  w a i s t .  

C .  In-Cell. Proced-ure - _I 

1. Rnter c e l l  by the  s h o r t e s t  but  s a f e s t  rouLe. 

2. 130 n o i  remove anything by hand. 
extended brushes, or any o the r  device t,hat w i l l  keep the  hands 
and body Ln r a d i a i i o n  f i e l d s  less than 5 rhir. 

U s e  24-inch tongs, p l i e r s ,  

3 .  PI-ace cuti.e p i e  i n  a pos i t i on  where it c a n  be read a t  a glance.  

4. Check a l l  suspicious material with the  ci i t le  p i e .  

5. Check dosimeter p e r i o d i c a l l y  and leave  ' m e d i a t e l y  i f  a reading 
o f  g r e a i e r  than  100 m-/iir i s  recorded. 

3' you move a pjece of' mate r i a l  with one hand, check r a d i a t i o n  
with a c u t i e  p i e  i n  the  o the r  hand. 

6. 

7. Place a l l  deb r i s  i n  hot  cans o r  ---._-.-I_ waste cans whFch w i l l  be removed 
by remote-handling methods. Uo not  s tand  o r  crouch near  t h e  hoi; 

---11 

can. Check can p e r i o d i c a l l y  with a c u t i e  p i e  or place  cuti-e p i e  
between the  ho i  can and your body t o  show changes i n  r a d i a t i o n  
f j el-d. 

8. Work a t  a normal speed. Do no t  become exc i ted ,  a s  t h i s  r equ i r e s  
a g r e a t e r  a i r  supply m d  genera l ly  means a departure  from safe 
work hab i t s .  
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D. E x i t  Procedure 

Peri;oruiel leav ing  a Danger Zone shall fo l low the  procedure ou t l ined  

Then the observer o r  the alarm s i g n d s  the end of the working 
time o r  changing r a d i a t i o n  l e v e l s ,  the employee ?N.i;Ll inmediately 
stop work and. lea-re the  c e l l  by the s h o r t e s t  and s a f e s t  rou te .  

When the  employee reaches a, designated area, the observer w i l l  
wash the contamination from the p l a s t i c  suit w i t h  water spray. 

The employee w i l l  then e n t e r  a Contamination Zone and remove 
the  contaminated protective c lo th ing .  He w i l l  move from the  
contaminated a r e a  t c  a reG1ated area as h e  removes the  f i n a l  
piece of  p ro t ec t ive  c lo th ing .  

Tne eniployee w t l l  then be ::urveyed by designated personnel a d  
h i s  d-osimeter reading recorded on the Radiation Wcrk Permit. 

The employee will proceed trit'n any personal  decontczmination 
requi red  and t r l l l  no t  be assigned rurther d.uties u n t i l  he has 
met; d l  t he  requirements concerning body contamination. 
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