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SAFETY ANALYSIS OF BUILDING 3028 

E. W. Schaich 

ABSTRACT 

A c r i k i c a l  review of t h e  hazards  a s soc ia t ed  wi th  t h e  
opera t ions  performed i n  Building 3028 i s  presented .  
phys i ca l  f a c i l i t i e s ,  ope ra t ions ,  and ope ra t ing  procedures 
f o r  t h e  b u i l d i n g  a r e  descr ibed .  Analyses were made of t h e  
ope ra t iona l  hazards  and it i s  shown t h a t  t h e  pre l iminary  
and secondary f e a t u r e s  of t h e  f a c i l i t y  are adequate t o  con- 
t a i n  t h e  r a d i o a c t i v e  ma te r i a l s  w i th in  t h e  confines  of t h e  
bu i ld ing .  

The 

INTRODUCTION 

Three major programs of t h e  I so topes  Development Center are l o c a t e d  

i n  Bui lding 3028. These a r e  1) Short-Lived F i s s ion  Products ,  2 )  Curium 

Source Fabr i ca t ion ,  and 3)  Radioisotope Target  Labora tor ies .  The rad io-  

i so topes  involved i n  t h e s e  opera t ions  range from t h e  sho r t - l i ved  f i s s i o n  

products  ("Mo, 1311, 1 3 3 X e ,  e t c . )  t o  t h e  t ransuranium elements 244Cm and 

2 5 2 C f .  The p repa ra t ion  of t h e  materials processed i n  t h i s  f a c i l i t y  

r equ i r e s  a v a r i e t y  of opera t ions  such as d i s s o l u t i o n ,  evapora t ion ,  d i s t i l l a -  

t i o n ,  so lvent  e x t r a c t i o n ,  ion  exchange, c a l c i n a t i o n ,  s i n t e r i n g ,  vacuum ho t  

p re s s ing ,  vapor depos i t i on ,  welding, and l e a k  t e s t i n g .  Because of t h e  

m u l t i p l i c i t y  of a c t i v i t i e s  and ope ra t ions ,  Bui lding 3028 i s  designed t o  

c o n t r o l  t h e  r e l e a s e  of  a l l  r a d i o a c t i v e  s o l i d s ,  l i q u i d s ,  and gases  t o  t h e  

environment. 

The maximum in-process inventory  of any one r ad io i so tope  campaigned 

i n  Building 3028 i s  l i s t e d  i n  Table 1. 
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Table 1. Maximum In-Process Inventory 

Short- Lived Curium Source Radioisotope 
Fission Products Fabrication Target Laboratory 

(Ci 1 ( g  1 (g1 
Fission Products 5000 0 0 
Americium- 241 0 1000 10 
Americium-243 0 1000 10 
Curium-242 0 50 0.1 
Curium- 244 0 1000 10 

Plutonium- 2 38 0 1000 10 
Plutonium-239 0 0 1000 
Plutonium-240 0 0 10 
Plutonium-241 0 0 10 
Plutonium- 242 0 0 10 
Uranium-232 0 1 0.1 
Uranium- 2 3 3 0 0 100 0 
Uran i um- 2 3 5 5 g  0 1000 
Uranium- 2 36 0 0 1 

Neptunium- 237 0 1000 10 

BUILDING DESCRIPTION 

Building 3028 is located on the northwest corner of Isotope Circle in 

939 

Fig. 1. Building 3028 Evacuation Route 



3 

An a i r  lock  sepa ra t e s  Bui lding 3028 from t h e  Radioisotope Development 

Laboratory (Bui ld ing  3047) on t h e  e a s t .  

accesses  from Building 3028 t o  Building 3047. 

f a c i l i t i e s  i n  terms of  d i s t a n c e  and q u a n t i t i e s  of r a d i o a c t i v i t y  normally 

handled i s  l i s t e d  i n  Table 2. 

There are no d i r e c t  personnel  

Its r e l a t i o n  t o  nearby 

Table 2. Adjoining F a c i l i t i e s  and A c t i v i t y  Inven to r i e s  
~~ ~~~~ ~ ~~ 

Maximum 
Building Distance Ac t iv i ty  A c t i v i t y  

Feet  D i rec t ion  Inventory Type 
T i t l e  No. 

( C i )  

3047 

30 29 

3039 
Area 

3042 

30 38 

3037 

Radioisotope 10 
Development 
Lab o r  a t  ory 

Source Development 30 
Laboratory 

Gas eous Was t e 100 
Disposal  Area 
Oak Ridge Research 150 
Reactor 

Radioisotope 10 0 
Labora tor ies  

Radioisotope 150 
Packing and 
Ana ly t i ca l  Lab. 

I so topes  Div is ion  225 
O f f  i c e s  

East 

South 

West 

North 

South 

South 

South 

1 x 106 

5 x 105 

0 

1 x 105 

1 x 1 0 3  

1 x 103 

None 

F i s s i o n  
Products  
Transuranium 
Elements 

F i s s i o n  
Products  6oCo 

Fis s ion  
Products  

F i s s i o n  
Froducts 

Miscellaneous 
Radioisotopes 

Miscellaneous 
Radioisotopes 

None 

The 3028 b u i l d i n g ,  a s teel-frame s t r u c t u r e  covered by cor ruga ted  

aluminum s i d i n g ,  c o n s i s t s  of  a four -s tory  ope ra t ing  a r e a  and a one-story 

c e l l  a r e a  on t h e  east and w e s t  s ides ( F i g s .  2 and 3 ) .  The f irst  f l o o r  

area of t h e  b u i l d i n g  covers 4000 f t 2  and t h e  t o t a l  volume i s  80,000 f t 3  of 

f ree  space.  A l l  areas of Bui lding 3028 are equipped wi th  water s p r i n k l e r s  

connected t o  t h e  ORNL f i r e  p r o t e c t i o n  system. 
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FACILITIES AND EQUIPMENT 

Curium Source Fabr i ca t ion  F a c i l i t y  

The Source Fabr i ca t ion  F a c i l i t y  comprises s i x  c e l l s  l o c a t e d  on t h e  

f i r s t  l e v e l  of Bui lding 3028 as shown i n  F ig .  2. 

i s t i c s  and func t ion  of each c e l l  are l i s t e d  i n  Table 3. 
The s h i e l d i n g  charac te r -  

Table  3. Source Fabr i ca t ion  F a c i l i t y  C e l l  C h a r a c t e r i s t i c s  

Liner  No. Shie ld ing  

Designed 
Ex te rna l  
Radiat ion 
(mrem/hr) 

Process  

~~~ ~ ~~ 

1 S t a i n l e s s  2 f t  of H20 <1 P r e c i p i t a t i o n  

2 S t a i n l e s s  2 f t  of H 2 0  <1 Powder p repa ra t ion  

3 S t a i n l e s s  2 f t  of H20 <1 P e l l e t i z a t i o n  

4 S t a i n l e s s  2 f t  of H z O  <1 Welding 

5 S t a i n l e s s  9 i n .  of s t ee l  + <1 Welding 

6 Epoxy Resin 1 . 5  f t  of ba ry te s  <1 Off-gas c leanup 

1 f t  of concre te  

The w a l l s  of Cells 1, 2 ,  3, and 4 c o n s i s t  of s t e e l  t anks  t h a t  con ta in  

2 f t  of water  f o r  neutron s h i e l d i n g .  The s t e e l  t anks  are b o l t e d  toge the r  

t o  form t h e  b a s i c  c e l l  arrangement and a s t a i n l e s s  s t ee l  l i n e r  i s  i n s t a l l e d  

i n  each c e l l  t o  seal  a l l  accesses  t o  t h e  c e l l s .  All pene t r a t ions  t o  t h e  

c e l l  a r e  welded a t  t h e  l i n e r  and t h e  c e l l s  are connected i n  ser ies  wi th  an 

a i r - lock  system. 

Extended-reach Model 8 manipulators  are i n s e r t e d  through ho le s  i n  

t h e  t o p  of  t h e  c e l l s  which a r e  covered by w a t e r - f i l l e d  tanks  f o r  neutron 

sh ie ld ing .  The slave s e c t i o n s  of t h e  manipulators  are covered wi th  ure- 

thane  manipulator  boots  s ea l ed  t o  t h e  i n s i d e  t o p  su r faces  of  t h e  c e l l s .  

An a d d i t i o n a l  p l a s t i c  boot and wiper s e a l s  around t h e  t apes  i n  t h e  ma- 
n ipu la to r  b a r r e l s  provide a secondary containment f o r  t h e  manipulator  

p e n e t r a t i o n .  

Personnel  access  t o  t h e  c e l l s  can b e  made by d ra in ing  t h e  water 

from t h e  back s h i e l d i n g  b lock  and removing t h e  t ank .  The c e l l  opening i s  

covered by a viewing window wi th  glove p o r t s  which i s  gaske ted  t o  t h e  c e l l  
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I 

. .  

l i n e r  and can b e  removed f o r  d i r e c t  access  t o  a c e l l .  Personnel  access  

t o  a l l  Bui lding 3028 c e l l s  i s  con t ro l l ed  by Health Physics  Radiat ion Work 

Permits .  A l l  doors are sea l ed  and locked under normal opera t ions  and are 

not  en tered  u n t i l  decontamination procedures have lowered r a d i a t i o n  and 

contamination levels t o  acceptab le  s tandards .  

Process  Equipment 

The process  equipment f o r  t h e  Source Fabr i ca t ion  F a c i l i t y  c o n s i s t s  

of  small s t a i n l e s s  s t e e l  vessels f o r  aqueous s o l u t i o n  handl ing ,  s t a i n l e s s  

s t e e l  f i l t e r s ,  furnaces  f o r  c a l c i n a t i o n  of powders and p e l l e t  s i n t e r i n g ,  

a vacuum hot  p re s s  f o r  p e l l e t i z a t i o n ,  and ca lor imeters  f o r  thermal  mea- 

surements. 

The aqueous v e s s e l s  are operated from a graphic  panelboard,  and a l l  

s o l u t i o n  t r a n s f e r s  a r e  made by vacuum and g r a v i t y  flow. Af t e r  a s o l i d  

product form i s  obta ined ,  a l l  handl ing opera t ions  a r e  accomplished wi th  

extended-reach Model 8 manipulators .  

and 244Cm products ,  powder and p e l l e t  t r a n s f e r s  are made i n  conta iners  

cooled wi th  air  o r  c h i l l e d  water .  The c e l l  pans a r e  cooled wi th  c h i l l e d  

water  t o  con t ro l  c e l l  temperatures  and t o  remove hea t  i n  case  of a c c i d e n t a l  

s p i l l a g e  of r a d i o a c t i v e  material. 

Due t o  t h e  h e a t  output  of t h e  242Cm 

The c h a r a c t e r i s t i c s  of t h e  v e s s e l s  used i n  t h e  Source Fabr i ca t ion  

F a c i l i t y  a r e  l i s t e d  i n  Table 4 .  

Table 4 .  Source Fabr i ca t ion  F a c i l i t y  Vessels and C h a r a c t e r i s t i c s  

Ag i t a t ion  Tank M a t  eri a1 Volume 
No. Type ( l i t e r s  1 Process  

T-11  
P-11 
R-11 
s-11 
w-1 
v-16 
F-11 
M-1 
M- 2 

304 L 
304 L 
304 L 
Glass 

304 L 
347 

347 
3 47 
347 

1 3  None 
13 Agi ta to r  
20 None 

0 .5  None 

50 None 
None 

10 Ag i t a to r  
20 Ag i t a to r  

2000 A i r  

- 

Feed t r a n s f e r  
P r e c i p i t a t i o n  
Vacuum r e c e i v e r  
Sampler 
Waste c o l l e c t i o n  
Vacuum surge t ank  
F i l t e r  
Makeup 
Makeup 

Encapsulat ion Equipment 

I n e r t  gas welders  can b e  remotely opera ted  i n  Ce l l s  4 and 5 of t h e  

Source Fabr i ca t ion  F a c i l i t y .  These welders are v e r s a t i l e  i n  t h e i r  des ign  
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t o  allow t h e  encapsula t ion  of a v a r i e t y  of capsule  materials. The welding 

i s  accomplished under argon atmosphere, and t h e  capsule  ho lde r  forms a 

c h i l l  b lock wi th  water coolant  t o  remove excess  h e a t .  

U l t r a son ic  c l eane r s  can be loca ted  i n  Cells 4 and 5 f o r  c l ean ing  

capsules  t o  smear to l e rances .  The normal decontaminant r equ i r ed  i n  t h e  

c leaning  process  i s  de te rgent  o r  weak a c i d .  

H e l i u m  l e a k  d e t e c t i o n  equipment i s  opera ted  remotely t o  t e s t  t h e  

encapsulated source  f o r  minute l e a k s .  

Auxi l ia ry  Equipment 

A c h i l l e d  water  system wi th  a capac i ty  of f i v e  tons  i s  used f o r  a l l  

i n - c e l l  cool ing.  The c h i l l e r  c o n s i s t s  o f  a 5-ton compressor u n i t  wi th  

an automatic process  water condenser. The c h i l l e d  water  i s  r e c i r c u l a t e d  

through t h e  c e l l  equipment by a dua l  pump system. I n  case  of power o r  

equipment f a i l u r e ,  process  water  can be  passed through t h e  c e l l  equipment 

t o  t h e  process  waste system on a one-pass basis. 

tank  supp l i e s  t h e  necessary water f o r  t h e  c h i l l e d  water  system. The 

c h i l l e d  water i s  sampled on a weekly b a s i s  f o r  a lpha  contamination t o  

check t h e  process  c o i l s  and j a c k e t s  f o r  l eaks .  

An automatic  makeup 

The process  vacuum system s e r v i c e s  t h e  Source Fabr i ca t ion  F a c i l i t y  

c e l l s  and provides  t h e  mode of s o l u t i o n  t r a n s f e r .  This  equipment i s  lo -  

ca t ed  i n  Cell  6.  
and t e s t a b l e  HEPA f i l t e r s  removes p a r t i c u l a t e  matter be fo re  a i r  i s  d i s -  

charged i n t o  t h e  I so topes  Area off-gas system. The vacuum pump i s  s tar ted 
manually when s o l u t i o n  t r a n s f e r s  a r e  requi red .  A 5 0 - l i t e r  surge  tank  i s  

l o c a t e d  on t h e  main vacuum header and provides  an adequate ca t ch  v e s s e l  

f o r  t h e  maximum s o l u t i o n  volume handled i n  t h e  Source Fabr i ca t ion  F a c i l i t y  

c e l l s .  All vacuum t r a n s f e r  v e s s e l s  have temperature  s e n s i t i v e  probes 

which s i g n a l  h igh  l i q u i d  l e v e l  i n  t h e  v e s s e l  and au tomat i ca l ly  t u r n  o f f  

t h e  process  vacuum t o  t h a t  v e s s e l .  

A chemical makeup area i s  loca ted  on t h e  second l e v e l  of t h e  3028 

A f i l t e r  system of s t a i n l e s s  s t ee l  Neva Clog p r e f i l t e r s  

bu i ld ing  and conta ins  two small s t a i n l e s s  s t e e l  v e s s e l s .  These v e s s e l s  

are used f o r  chemical makeup f o r  s o l u t i o n  a d d i t i o n  t o  t h e  i n - c e l l  v e s s e l s ,  

The makeup tanks  d r a i n  through f l e x i b l e  l i n e s  t o  funnels  connected t o  p ipes  

l ead ing  t o  v e s s e l s  i n  t h e  c e l l s .  The l i n e s  from t h e  funnels  have va lves  
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l o c a t e d  i n  t h e  ope ra t ing  area which are opened a f te r  t h e  funnel  i s  par- 

t i a l l y  f i l l e d  wi th  l i q u i d .  

i n  t h e  c e l l  wi th  a s t a i n l e s s  s t e e l  b a l l  j o i n t .  

l i n e  i s  placed i n  t h e  appropr i a t e  funnel  f o r  a d d i t i o n  t o  t h e  process  v e s s e l .  

A va lve  on t h e  i n - c e l l  funnel  i s  opera ted  by manipulators  t o  a l low s o l u t i o n  

t o  flow i n t o  t h e  v e s s e l .  

The t r a n s f e r  l i n e  from t h e  funnels  te rmina tes  

From t h i s  p o i n t ,  a Tygon 

A s tandard  w e t  c e l l  b a t t e r y  i s  loca ted  i n  t h e  f i r s t  f l o o r  ope ra t ing  

a r e a  t o  supply an  emergency source of DC vo l t age  t o  s i g n a l  alarms i n  case  

of power f a i l u r e .  Emergency l i g h t i n g  i n  Bui lding 3028 i s  suppl ied  by in-  

d iv idua l  weL c e l l  l a n t e r n s ,  which a r e  ac tua t ed  by a f a i l u r e  of t h e  1 1 0 - V  

AC c i r c u i t .  

Short-Lived F i s s ion  Products F a c i l i t y  

The Short-Lived F i s s ion  Products F a c i l i t y  c o n s i s t s  of one l a r g e  manipu- 

l a t o r  c e l l  with two viewing windows, a 133Xe recovery and p u r i f i c a t i o n  

c e l l ,  and a low-level scrubber  c e l l  f o r  off-gas cleanup. The main c e l l  

bank has 3 f t  of high-densi ty  concre te ,  t h e  1 3 3 X e  c e l l  has 2 i n .  of l e a d ,  

and t h e  scrubber  c e l l  has 8 i n .  of s tacked ba ry te s  block f o r  s h i e l d i n g  

t h e  beta-gamma a c t i v i t i e s  handled i n  t h i s  f a c i l i t y .  

r e l e a s e  i s  t h e  primary design c r i t e r i o n  from t h e  s tandpoin t  of environ- 

mental  r a d i a t i o n  s a f e t y .  The use  of s imple,  e a s i l y  rep laced  process  equip- 

ment i n s i d e  t h e  manipulator  c e l l  and t h e  use  of  manipulators f o r  performing 

processing opera t ions  a r e  t h e  major c r i t e r i a  wi th  r e spec t  t o  o p e r a t i o n a l  

design.  

The c o n t r o l  of I3lI 

The c e l l  v e n t i l a t i o n  and hot  off-gas s e r v i c e s  t o  t h e  manipulator  c e l l  

are equipped wi th  t e s t a b l e  HEPA f i l t e r s  p lus  t e s t a b l e  charcoal  f i l t e r s  ( K I  

impregnated) wi th  an e f f i c i e n c y  f o r  e lemental  13’1 of >99.9%. 
h ighes t  p o t e n t i a l  f o r  l 3 I I  r e l e a s e  i s  through t h e  ho t  off-gas system, 

a d d i t i o n a l  impregnated charcoa l  f i l t e r s  and a c a u s t i c  scrubber  a r e  in-  

s t a l l e d  i n  s e r i e s  i n  t h e  off-gas  scrubber  c e l l .  A l l  t h e  t e s t a b l e  f i l t e r s  

a r e  l o c a t e d  i n  sh i e lded  a reas  o u t s i d e  t h e  c e l l  p roper .  

l a t o r  c e l l ,  a d d i t i o n a l  HEPA f i l t e r s  and impregnated charcoa l  c a n i s t e r s  

are p laced  over  t h e  c e l l  v e n t i l a t i o n  o u t l e t s .  These are pos i t i oned  f o r  

replacement wi th  manipula tors ,  and procedures are provided f o r  t h e i r  

t r a n s f e r  from t h e  c e l l  i n  sh i e lded  c a r r i e r s  f o r  d i sposa l  by land  b u r i a l ,  

Since t h e  

I n s i d e  t h e  manipu- 



I n s i d e  t h e  manipulator  c e l l ,  f ou r  g l a s s  c a n i s t e r s  conta in ing  K I  impreg- 

na ted  charcoa l  are i n s t a l l e d  i n  s e r i e s  i n  t h e  off-gas  system. These 

"home-made" c a n i s t e r s  can be  handled by manipulators  and a r e  t e s t e d  

be fo re  i n s t a l l a t i o n  t o  show t h a t  they  meet t h e  ORNL s p e c i f i c a t i o n  of 

an e f f i c i e n c y  of >99.9% f o r  e lemental  13l1.  

S ince  a l l  waste  s o l u t i o n s  from t h e  sho r t - l i ved  f i s s i o n  products  pro- 

cess  con ta in  some 1311,  c o n t r o l  of t h e s e  low-volume wastes (-10 l i t e r s  
pe r  run) i s  necessary.  

i n t o  a 1000-gallon s t a i n l e s s  s t ee l  c o l l e c t i o n  tank  ( W C - 2 )  equipped w i t h  

tes table  HEPA and impregnated-charcoal f i l t e r s  on t h e  off-gas  d ischarge .  

I n  t h i s  t a n k ,  t h e  s o l u t i o n s  conta in ing  1311 a r e  h e l d  i n  a h igh  pH cond i t ion  

f o r  decay of t h e  1311. 

vessel because of t h e  enriched uranium i n  t h e  i r r a d i a t e d  t a r g e t ;  t h e r e f o r e ,  

dep le t ed  uranium s o l u t i o n  i s  mixed wi th  a l l  wastes discharged t o  t h i s  tank .  

The b a s i c  approach t o  process  equipment design f o r  t h e  Short-Lived 

This  c o n t r o l  i s  e f f e c t e d  by d ischarg ing  a l l  wastes 

A remote p o t e n t i a l  f o r  c r i t i c a l i t y  e x i s t s  i n  t h i s  

F i s s ion  Products F a c i l i t y  i s  one of s i m p l i f i c a t i o n .  The only permanently 

i n s t a l l e d  process  ves se l s  are a d i s s o l v e r  for t h e  U-A1 t a r g e t s  and a 
Aeutralization-distillation v e s s e l  f o r  t h e  311 process .  The d i s s o l v e r  

i s  a sealable s t a i n l e s s  s t e e l  v e s s e l  connected d i r e c t l y  t o  t h e  133Xe re- 

covery system through a de-entrainment t r a p .  

vessel i s  a similar t ank  provided wi th  f i t t i n g s  s o  t h a t  manipulator  connec- 

t i o n  t o  var ious  process  l i n e s  can be made. Both v e s s e l s  are equipped wi th  

heat ing-cool ing j a c k e t s ,  p re s su re  r e l i e f  plugs , and c o n t r o l s  f o r  maintain- 

i ng  temperatures .  There i s  a s m a l l  s t a i n l e s s  s t e e l  vacuum tank  for waste 
holdup. All o t h e r  chemical process  equipment i s  labora tory-s ized  rep lace-  

a b l e  glassware.  

The n e u t r a l i z a t i o n - d i s t i l l a t i o n  

The 1 3 3 X e  recovery equipment c o n s i s t s  of a de-entrainment vessel on 

t h e  off-gas  from t h e  d i s s o l v e r  plus molecular sieve t r a p s  cooled wi th  

l i q u i d  n i t rogen  or purged wi th  helium f o r  p u r i f i c a t i o n .  

system i s  designed f o r  minimum a i r  leakage ,  and a helium purge i s  re- 

qui red  t o  sweep t h e  133Xe  out  of  t h e  d i s s o l v e r  and t r a n s f e r  it t o  t h e  

1 3 3 ~ e  system. 

The d i s s o l v e r  

Handling techniques  and procedures have evolved as more experience 

wi th  t h e  Short-Lived F i s s i o n  Products F a c i l i t y  has been gained.  Once t h e  

. .  
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b a s i c  1311  c o n t r o l  procedures were e s t a b l i s h e d ,  it became apparent t h a t  

much of t h e  1311 r e l e a s e  problem w a s  r e l a t e d  t o  non-1311 processes  i n  

which t h e r e  were only small amounts of  r e s i d u a l  1 3 1 1  involved.  

i n g l y ,  much a t t e n t i o n  has  been given t o  c o n t r o l l i n g  I 3 l I  i n  t h e s e  systems. 

Reactions r equ i r ing  a c i d i c  systems a r e  c a r r i e d  out i n  c losed  vessels vented 

t o  off-gas  through ind iv idua l  scrubber  systems. 

i s  kept  on hand, ready f o r  immediate use  i n  case  of s p i l l s .  During de- 

contamination ope ra t ions ,  a c i d  i s  used only a f te r  thorough washing wi th  

NaOH and water. Steps a r e  taken t o  guard aga ins t  t h e  drying of s o l u t i o n s  

conta in ing  l 3 I I ,  even i n  t h e  NaOH systems, s i n c e  13’1 can b e  r e l eased  from 

t h e  dry s o l i d s .  

Accord- 

A supply of NaOH s o l u t i o n  

The improvements i n  equipment and techniques made during t h e  p a s t  

f i v e  yea r s  have r e s u l t e d  i n  a s i g n i f i c a n t  decrease  i n  t h e  r e l e a s e  of  1311; 

releases of <0.01% of  t o t a l  1311 handled a r e  t h e  r u l e .  

Radioisotope Target  Laboratory 

The t h r e e  f l o o r  l e v e l s  immediately above t h e  c e l l  ope ra t ing  area i n  

Bui ld ing  3028 have concre te  f l o o r s  covered wi th  Coroseal v i n y l  covering,  

smooth w a l l  s u r f a c e s ,  and adequate l i g h t i n g .  All t h r e e  f l o o r s  are a i r  

condi t ioned wi th  l i m i t e d  makeup a i r .  

Each f l o o r  of t h e  t a r g e t  f a c i l i t y  i s  i s o l a t e d  from t h e  f l o o r s  above 

o r  below except f o r  removable hatches ( 7  by 7 f t )  connecting t h e  t h i r d  and 

fou r th  and t h e  t h i r d  and f i r s t  levels .  These hatches are used only f o r  

movement of l a r g e  equipment. 

man e l e v a t o r  and a i r - lock  en t rances  on t h e  no r th  s i d e  of t h e  bu i ld ing .  

Emergency exi t  doors are provided on each f l o o r  i n  t h e  southwest corner .  

These doors do not  have a i r  locks  and, t h e r e f o r e ,  do not  c o n s t i t u t e  en- 

t r a n c e s  except i n  unusual c i rcumstances.  Each door i s  locked t o  p r o h i b i t  

access  from t h e  ou t s ide .  

Entrance t o  a l l  f l o o r s  i s  provided by a two- 

All t a r g e t  f a b r i c a t i o n s  and a s soc ia t ed  opera t ions  us ing  r ad io i so topes  

are performed i n  e i t h e r  s t ee l ,  vacuum-inert-gas t y p e  glove boxes or Plex i -  

g l a s  enc losu res ,  depending upon t h e  t y p e  of m a t e r i a l  and t h e  ope ra t ion  

involved. Figures  4, 5 ,  6 ,  and 7 show t y p i c a l  glove box i n s t a l l a t i o n s  

and t h e i r  l o c a t i o n s  i n  Bui lding 3028. 
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CONTAINMENT 

Bui lding 3028 (F ig .  3) was sea l ed  by cocooning a l l  o u t s i d e  su r faces  

of t h e  bu i ld ing .  All normal e n t r i e s  t o  t h e  b u i l d i n g  have a i r  locks  f o r  

lift t r u c k  and personnel  access .  All doors a r e  gasketed t o  reduce in-  

leakage and are suppl ied  wi th  automatic c l o s u r e s .  

a i r  supply i s  l i m i t e d  t o  t h e  b u i l d i n g  leakage ra te  of approximately 1000 

f t  3/min. 

The b u i l d i n g  i n l e t  

I n t e r i o r  p a r t i t i o n s  are provided t o  s e p a r a t e  t h e  ope ra t ing  areas from 

p o s s i b l y  contaminated a reas ,and  a i r  condi t ion ing  has  been i n s t a l l e d  i n  a l l  

ope ra t ing  a reas  f o r  personnel  comfort. 

All areas of  Bui lding 3028 are equipped wi th  automatic dampers, d i s -  

charging t o  t h e  I so topes  Area c e l l  v e n t i l a t i o n  system, t o  provide  contain-  

ment condi t ions  of >0.30 i n .  of water  vacuum. I n  t h e  event of  an acciden- 

t a l  release of a lpha ,  b e t a ,  or gamma a c t i v i t y  i n t o  t h e  b u i l d i n g  i n t e r i o r  

from t h e  c e l l s  o r  glove boxes,  a l l  b u i l d i n g  openings a r e  c losed  automati-  

c a l l y .  The emergency c e l l  v e n t i l a t i o n  exhaust duct  dampers are thrown t o  

f u l l  open p o s i t i o n  and t h e  i n t e r i o r  of t h e  b u i l d i n g  i s  exhausted t o  produce 

a vacuum of  >0 .3  i n .  of water. The s i g n a l  which a c t u a t e s  t h e  automatic  

devices  i s  rece ived  from a one-out-of-four alarm c i r c u i t r y  from four  a lpha  

cons tan t  a i r  monitors (CAM) i n  t h e  a lpha  ope ra t ing  areas, a two-out-of-two 

c i r c u i t r y  i n  t h e  rear of t h e  Source Fabr i ca t ion  F a c i l i t y  c e l l s ,  or a one- 

out-of-two alarm from two beta-gamma cons tan t  a i r  monitors i n  t h e  Short-  

Lived F i s s i o n  Products F a c i l i t y .  During t h e  containment pe r iod ,  t h e  c e l l s  

or glove boxes are c o n t r o l l e d  at  >1.0 i n .  of water vacuum wi th  r e fe rence  

t o  t h e  bu i ld ing  i n t e r i o r .  All a i r  exhausted from t h e  b u i l d i n g  dur ing  

containment i s  passed through roughing and t e s t a b l e  HEPA f i l t e r s  be fo re  

d ischarge  t o  t h e  s t ack .  The containment s i g n a l  a l s o  i n i t i a t e s  t h e  bui ld-  

ing  evacuat ion horn which can b e  heard i n  a l l  a r eas  of Bui ld ing  3028. 

OPERAT IONS 

Curium Source Fabr i ca t ion  

A p u r i f i e d  aqueous s o l u t i o n  of 2 4 2 C m  o r  2 4 4 C m  can b e  r ece ived  a t  t h e  

Source Fabr i ca t ion  F a c i l i t y  i n  a sh ie lded  cask ,  which i s  then  connected t o  c 



t h e  Source Fabr i ca t ion  F a c i l i t y  process  equipment f o r  t r a n s f e r  of t h e  

s o l u t i o n .  The u n i t  chemical process  accomplished i n  t h e  Source Fabri-  

c a t i o n  F a c i l i t y  c e l l s  i s  p r e c i p i t a t i o n .  Operations such as evapora t ion ,  

decan ta t ion ,  f i l t r a t i o n ,  and d i s s o l u t i o n  can be  performed wi th  t h e  in-  

s t a l l e d  equipment. 

The 2 4 2 C m  o r  2 4 4 C m  can b e  p r e c i p i t a t e d  as t h e  oxa la t e  i n  Cell 1. 

'This c e l l  conta ins  two s t a i n l e s s  s t e e l  v e s s e l s  f o r  s o l u t i o n  t r a n s f e r  and 

one p r e c i p i t a t o r  v e s s e l .  A l l  tanks and t h e  s o l u t i o n  f i l t e r  a r e  jacke ted  

and suppl ied  wi th  c h i l l e d  water f o r  cool ing  t h e  process  s o l u t i o n .  

The normal ope ra t ing  volume of  t h e  p r e c i p i t a t o r  i s  1 0  l i t e r s  and t h e  

maximum a c t i v i t y  l e v e l  i n  t h i s  tank  i s  3 g of  2 4 2 C m  o r  30 g of 244Cm.  

process  c o n s i s t s  of  a d j u s t i n g  t h e  pH t o  1 . 0  by adding small increments of 

70% HN03. 

s o l u t i o n  i s  d iges t ed  f o r  a per iod  of  t ime wi th  f requent  checks on t h e  pH. 

A l l  pH determinat ions are made wi th  i n - c e l l  equipment. 

The 

A s o l u t i o n  of 1 . 5  o x a l i c  a c i d  i s  then added and t h e  r e s u l t i n g  

After d i g e s t i o n  i s  complete, t h e  s l u r r i e d  s o l u t i o n  i s  f i l t e r e d  through 

a s t a i n l e s s  s t ee l  f i l t e r  to c o l l e c t  t h e  p r e c i p i t a t e .  The f i l t r a t e  i s  col-  

l e c t e d  i n  a vacua1 r e c e i v e r  t ank ,  sampled by i n - c e l l  sampling equipment , 
and t r a n s f e r r e d  t o  t h e  Source Fabr i ca t ion  F a c i l i t y  c o l l e c t i o n  t ank  (W-1) 

under t h e  d i r e c t i o n  of  supe rv i s ion .  

Calc ina t ion  of t h e  curium o x a l a t e  t akes  p l ace  i n  a small tube  furnace  

Af t e r  c a l c i n a t i o n ,  t h e  f i l t e r  i s  removed wi th  a t  a temperature  of 1000°C. 

manipulators  and t r a n s f e r r e d  t o  a ca lor imeter  f o r  product de te rmina t ion .  

When t h e r e  i s  no demand f o r  242Cm, t h e  chemical process  equipment 

descr ibed  above i s  used f o r  recovery of 244Cm from compounds o r  mixtures  

r e s u l t i n g  from experiments.  The Source Fabr i ca t ion  F a c i l i t y  p r e s e n t l y  

r ece ives  100-g q u a n t i t i e s  of 244Cm oxide i n  s p e c i a l l y  designed con ta ine r s  

from Savannah River .  These con ta ine r s  a r e  opened i n  Ce l l  2 and t h e  con- 

t e n t s  are weighed and ca lor imetered  t o  v e r i f y  sh ipping  d a t a .  

After ca lo r ime t r i c  de te rmina t ion  of  t h e  thermal  output  of t h e  product  , 
t h e  powder i s  t r a n s f e r r e d  t o  Cell  3 f o r  blending and p e l l e t i z a t i o n .  The 

blended powder i s  mechanically measured i n t o  a g r a p h i t e  d i e  body and p laced  

i n  a vacuum hot  p re s s  where t h e  p e l l e t  i s  pressed  under 29,OOO-psi p re s su re  

and 1600Oc. The p e l l e t i z a t i o n  i s  continued u n t i l  s u f f i c i e n t  p e l l e t s  a r e  
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made t o  meet s p e c i f i c a t i o n s  concerning thermal  output  of  t h e  f i n a l  source .  

These opera t ions  are conducted i n  argon wi th  less  than  100 ppm of oxygen 

i n  t h e  c e l l  atmosphere. The argon i s  requi red  t o  prevent  t h e  formation of 

244Cm02 a f t e r  t h e  p e l l e t  material has  been converted t o  244Cm203. 

The p e l l e t s  a r e  s e a l e d  i n  s p e c i a l  capsules  by remote welders  l oca t ed  

in Cells 4 and 5 .  
oxygen content  of <lo0 ppm. 

are decontaminated t o  smear to l e rances  and loaded i n t o  con ta ine r s  o r  gen- 

e r a t o r s  f o r  shipment t o  t h e  customer. 

These c e l l s  can b e  opera ted  under argon purge wi th  an 

Af t e r  t h e  sources  are helium l e a k  t e s t e d  they  

Short-Lived F i s s ion  Products 

The only two shor t - l i ved  f i s s i o n  products  t h a t  a r e  r o u t i n e l y  recovered 

The opera- are 133Xe and I 3 l I ;  t h e  o t h e r s  are processed on a demand b a s i s .  

t i o n s  descr ibed  a r e  those  used t o  provide s tandard  products ( F i g .  8 ) .  
The shor t - l i ved  f i s s i o n  products  t a r g e t  c o n s i s t s  of a hollow cy l inde r  

lc.5 i n .  long and 1.75 i n .  i n  diameter conta in ing  2.5 g of  93% enriched 

235U dispersed  i n  52 g of aluminum. 

Ridge Research Reactor a t  a f l u x  of  approximately 2 x 

an average pe r iod  of 1 5  days.  

t h e  r e a c t o r  it i s  t r a n s f e r r e d  t o  t h e  Short-Lived F i s s ion  Products  F a c i l i t y  

where it i s  he ld  f o r  two days t o  permit decay of very s h o r t  h a l f - l i f e  

rad ionucl ides  be fo re  processing s tar ts .  

This  t a r g e t  i s  i r r a d i a t e d  i n  t h e  Oak 

n/cm2.sec f o r  

Af t e r  t h e  t a r g e t  has  been discharged from 

Xenon-1 33 

The t a r g e t  i s  p laced  i n  t h e  d i s s o l v e r  v e s s e l  which i s  connected t o  

t h e  133Xe recovery system. Af t e r  t h e  system has been t e s t e d  f o r  l e a k s ,  

cold 6 M N a O H  i s  introduced.  The system is  hea ted  slowly u n t i l  t h e  re- 

a c t i o n  between t h e  aluminum and t h e  N a O H  s tar ts .  This r e a c t i o n  i s  exo- 

thermic and it2s ra te  i s  c o n t r o l l e d  by a d j u s t i n g  t h e  v e s s e l  temperature  

wi th  c h i l l e d  water o r  steam. Rare gases and hydrogen a r e  r e l eased  and 

a r e  swept i n t o  t h e  1 3 3 X e  equipment wi th  a s l i g h t  flow of  helium. 

t h e  r e a c t i o n  i s  complete t h e  helium flow i s  maintained u n t i l  a l l  t h e  

1 3 3 X e  has  been removed from t h e  d i s s o l v e r .  

Af t e r  

I n  t h e  1 3 3 X e  equipment, t h e  IJ3Xe i s  sorbed on a molecular s i e v e  con- 

t a i n e d  i n  a U-tube cooled i n  l i q u i d  n i t rogen .  The 133Xe i s  p u r i f i e d  by 
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e l u t i o n  wi th  helium, wi th  t h e  133Xe f r a c t i o n  f i r s t  be ing  sorbed on a 

second molecular s i e v e  tube  then  e l u t e d  and condensed i n  a co ld  t r a p .  

The 1 3 3 X e  i s  shipped e i t h e r  i n  g l a s s  ampules or i n  sh i e lded  gas  c y l i n d e r s .  

4. 

. 
Iodine-131 and Molybdenum-99 

The l i q u i d  i n  t h e  d i s s o l v e r  i s  d i l u t e d  t o  4 - M i n  N a O H  and f i l t e r e d .  

The f i l t r a t e  conta ins  most of t h e  l 3 I I  and 99Mo p lus  about 15% of t h e  

132Te and t r a c e s  of t h e  o the r  sho r t - l i ved  f i s s i o n  products .  

solved uranium r e s i d u e  c o l l e c t e d  on t h e  f i l t e r  i s  reserved  wh i l e  t h e  

f i l t r a t e  i s  processed t o  recover  t h e  I 3 l I  and 99Mo i n  t h e  n e u t r a l i z a t i o n -  

d i s t i l l a t i o n  v e s s e l .  The f i l t r a t e  s o l u t i o n  i s  a c i d i f i e d  wi th  H2S04 and 

then hea ted  t o  d i s t i l l  t h e  1311. 

off-gas ,  and t h e  a i r  p lus  water  vapor c a r r y  t h e  1311  t o  t h e  scrubber .  

1311  i s  t rapped  i n  1 . 0  

d i s t i l l a t i o n  i s  complete,  t h e  scrubber  s o l u t i o n  i s  t r a n s f e r r e d  t o  a vessel 

conta in ing  plat inum gauze, and t h e  s o l u t i o n  i s  a c i d i f i e d  w i t h  H2S04. The 

1311 sorbs  on t h e  plat inum, and t h e  dep le t ed  1311 s o l u t i o n  i s  removed. 

Af t e r  t h e  plat inum has  been r i n s e d ,  it i s  contac ted  wi th  0.3 NaOH which 

s t r i p s  t h e  l 3 l I  from t h e  platinum. 

a s tock  from which products  a r e  prepared by a d j u s t i n g  t h e  pH t o  between 

7.0 and 9.0 wi th  H2SO3 be fo re  shipment. 

The undis- 

A i r  i s  drawn through t h e  s o l u t i o n  under 

The 

NaOH conta in ing  a t r a c e  of s u l f i t e .  When t h e  

The r e s u l t i n g  1311  s o l u t i o n  i s  h e l d  as 

The l i q u o r  remaining i n  t h e  n e u t r a l i z a t i o n - d i s t i l l a t i o n  vessel a f te r  
t h e  1311 process  conta ins  9 9 M 0 ,  s i g n i f i c a n t  amounts of l 3 I I  and 1 3 2 T e ,  and 

t r a c e s  of o t h e r  sho r t - l i ved  f i s s i o n  products .  This  a c i d  s o l u t i o n  i s  t r a n s -  

f e r r e d  t o  a ba tch  contac tor  where t h e  99M0 i s  e x t r a c t e d  i n t o  a s o l u t i o n  

conta in ing  20% di(2-ethylhexy1)phosphoric a c i d  i n  an i n e r t  d i l u e n t .  

phases are sepa ra t ed  and t h e  organic  phase i s  washed wi th  1 . 0  H C 1 ;  t hen  

t h e  "Mo i s  s t r i p p e d  from t h e  organic  phase w i t h  0 . 1  - M HC1-2% H202. 

t rea tment  t o  remove H 2 0 2 ,  t h e  "Mo s o l u t i o n  i s  ad jus t ed  t o  1 - M i n  H C 1  and 

an i d e n t i c a l  e x t r a c t i o n  sequence i s  done us ing  new equipment. 

s o l u t i o n  from t h e  second e x t r a c t i o n  cyc le  i s  ad jus t ed  t o  1 - M NH40H as 

product .  

The 

After 

The 99Mo 

S ing le  shipments of less than  3 C i  are made as s o l u t i o n .  For l a r g e r  

shipments t h e  product  s o l u t i o n  i s  ad jus t ed  t o  pH 4-5 wi th  H C 1  and passed 

. 
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through a bed of alumina contained i n  a g l a s s  column. 

t h e  alumina which i s  r i n s e d ,  d r i e d ,  and shipped as a s o l i d .  
The 99M0 sorbs  on 

The s o l u t i o n  from which t h e  remaining products  are recovered i s  

obtained by leaching  t h e  uranium res idue  wi th  6 - M HNO3. 

s o l u t i o n  i s  d iv ided  i n t o  f r a c t i o n s  f o r  recovery of  t h e  var ious  products .  

These may be  grouped i n t o  two types - t h o s e  recovered d i r e c t l y  from t h e  

s o l u t i o n  and those  r e q u i r i n g  pre l iminary  removal of  t h e  uranium. 

The r e s u l t i n g  

The products  recovered from t h e  u rany l  n i t r a t e  s o l u t i o n  d i r e c t l y  a r e  

103Ru,  132Te, and 9 5 Z r .  

product it i s  a l s o  included i n  t h i s  group. Although it i s  p o s s i b l e  t o  

process  a given f r a c t i o n  of t h e  feed  s o l u t i o n  f o r  a l l  of t h e s e  products ,  

i n  p r a c t i c e  each product i s  usua l ly  recovered from a s e p a r a t e  f r a c t i o n .  

Since 95Nb i s  l a t e r  recovered from t h e  9 5 Z r  

Zirconium-95 

The uranyl  n i t r a t e  s o l u t i o n  i s  passed through a column of s i l i c a  g e l ,  

which sorbs  t h e  9 5 Z r .  

t h e  9 5 Z r  i s  s t r i p p e d  from t h e  s i l i c a  g e l  with 5% o x a l i c  a c i d  s o l u t i o n .  

The s o l u t i o n  i s  passed through a coliunn of c a t i o n  exchange r e s i n  t o  remove 

t r a c e s  of contaminants.  

and i s  a l s o  t h e  f eed  s o l u t i o n  from which t h e  95Nb i s  recovered. 

s epa ra t ion  i s  done by a c i d i f y i n g  t h e  s o l u t i o n  and adding K.Ivln04. 

c i p i t a t e  of Mn02 forms and c a r r i e s  t h e  95Nb. 

g a t i o n ,  t h e  p r e c i p i t a t e  i s  d isso lved  i n  5% o x a l i c  a c i d  and a similar Mn02 

p r e c i p i t a t i o n  i s  done. 

of 9 5 Z r ,  w i t h  t h e  5% o x a l i c  ac id  s o l u t i o n  f i n a l l y  being passed through a 

bed of ca t ion  r e s i n  t o  remove t h e  manganese. 

The column i s  washed wi th  6 H N 0 3  and water; t hen  

This s o l u t i o n  i s  t h e  shipping form f o r  t h e  9 5 Z r  

This  

A pre- 

A f t e r  s epa ra t ion  by c e n t r i f u -  

This  i s  repea ted  s e v e r a l  t imes t o  remove t r a c e s  

Tellurium-132 

The uranyl  n i t r a t e  s o l u t i o n  i s  d i l u t e d  t o  approximately 2 g HN03 and 

passed through a column of alumina, which sorbs  t h e  132Te  and t r a c e s  of 

99Mo. 

t h e  132Te i s  s t r i p p e d  from t h e  column wi th  3 - M NaOH.  

e i t h e r  as s o l u t i o n s  or with  t h e  132Te sorbed on s m a l l  beds of alumina. 

The alumina i s  washed wi th  water and NH40H t o  remove t h e  99M0; t hen  

Shipments are made 
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Ruthenium-10 3 

The f eed  s o l u t i o n  i s  ad jus t ed  t o  1 0  i n  H2S04 and an excess of KMnO4 

i s  added t o  ox id ize  t h e  Io3Ru. 

t i l e  Ru04, which i s  t rapped  i n  concent ra ted  H C 1  i n  a s e r i e s  of sc rubbers .  

The scrubber  s o l u t i o n  i s  ad jus t ed  t o  6 - M H C 1 .  

The s o l u t i o n  i s  hea ted  t o  d i s t i l l  t h e  vola- 

Alka l ine  Ea r ths  

Uranium i s  removed from t h e  uranyl  n i t r a t e  s o l u t i o n  by e x t r a c t i o n  i n t o  

t r i b u t y l  phosphate. 

on s i l i c a  gel even i f  t h e  9 5 Z r  i s  not  t o  be recovered as product .  

c a r r i e r  i s  added; t hen  fuming n i t r i c  a c i d  i s  added u n t i l  t h e  lead n i t r a t e  

c r y s t a l l i z e s  from t h e  s o l u t i o n ,  ca r ry ing  t h e  a l k a l i n e  e a r t h s  89Sr  and 

140Ba .  The s o l u t i o n  i s  f i l t e r e d .  

The 9 5 Z r  i s  usua l ly  removed a t  t h i s  p o i n t  by s o r p t i o n  

Lead 

The l e a d  n i t r a t e  c r y s t a l s  are d i s so lved  i n  water,  and t h e  lead i s  

p r e c i p i t a t e d  as t h e  s u l f i d e  and f i l t e r e d .  Traces of r a re -ea r th  contami- 

nants  a r e  removed from t h e  f i l t r a t e  by e x t r a c t i o n  i n t o  di(2-ethylhexy1)-  

phosphoric ac id .  

ca t ion  exchange r e s i n  and sepa ra t ed  by e l u t i o n  wi th  2 

89Sr and 1 4 0 B a  f r a c t i o n s  from t h i s  e l u t i o n  a r e  d i l u t e d  t o  1 HC1 as 

products .  

The a l k a l i n e  e a r t h s  are then  sorbed onto  a column of 

H C 1 .  The p u r i f i e d  

Rare Ear ths  

The f i l t r a t e  from t h e  c r y s t a l l i z a t i o n  of t he  a l k a l i n e  earths w i t h  

l e a d  n i t r a t e  conta ins  the  rare e a r t h s  9 1 Y ,  lk7Nd,  and 143Pr. 

i s  taken  t o  dryness ;  t hen  t h e  s o l i d s  are d isso lved  i n  w a t e r  and lanthanum 

c a r r i e r  i s  added. The lanthanum i s  p r e c i p i t a t e d  as t h e  o x a l a t e ,  ca r ry ing  

t h e  o t h e r  rare earths. 

t h e  rare e a r t h s  a r e  converted t o  t h e  n i t r a t e  form and taken  up i n  0 .2  

HNO3.  The s o l u t i o n  i s  loaded onto a ca t ion  exchange r e s i n  i n  a column 

which can be  hea ted  and a l s o  can be  opera ted  under p r e s s u r e .  The rare 
e a r t h s  a r e  sepa ra t ed  by e l u t i o n  wi th  0 .3  g alpha-hydroxyisobutyric a c i d  a t  

pH 4.5 under a p r e s s u r e  of 750-1000 p s i  a t  7 O o C .  

of 91Y, 147Nd, and 143Pr a r e  a c i d i f i e d ;  t hen  t h e  rare e a r t h s  are sorbed on 

ind iv idua l  s m a l l  columns of  ca t ion  r e s i n .  After t h e s e  columns have been 

washed, t h e  products  are s t r i p p e d  from t h e  r e s i n  w i t h  6 - M H C 1 ,  which i s  

d i l u t e d  t o  3 H C 1  as product .  

This  s o l u t i o n  

After t h e  p r e c i p i t a t e  has  been f i l t e r e d  and washed, 

The p u r i f i e d  f r a c t i o n s  



c. 

0 

Radioisotope Target  Fabr i ca t ion  

I n  t h e  p repa ra t ion  of metals  which are e a s i l y  oxidized ( e . g . ,  U,  Pu, 

S i m i l a r l y ,  an 8- Np, and A m ) ,  i n e r t - g a s - f i l l e d  glove boxes a r e  provided.  
j n .  w a r m  or  co ld  r o l l i n g  m i l l  i s  enclosed i n  a s t e e l  glove box which i s  

cons t an t ly  maintained under an argon atmosphere. A l l  s t e e l  glove boxes 

have a t t ached  argon p u r i f i c a t i o n  t r a i n s  t o  cont inuously remove oxygen, 

n i t rogen ,  and water  vapor t o  l e v e l s  d 0  ppm. Each i n l e t  and o u t l e t  argon 

r e c i r c u l a t i o n  l i n e  i s  f i t t e d  wi th  canis te r - type  HEPA c a r t r i d g e s  t o  pre- 

vent  contamination from e n t e r i n g  t h e  argon p u r i f i c a t i o n  systems. 

Evaporation systems gene ra l ly  employ oil-diffusion-pumped o r  ion- 

pumped Pyrex g l a s s  chambers. An electron-bombardment hea t  source  similar 

t o  t hose  descr ibed  i n  t h e  Target  Prepara t ion  Center annual r e p o r t '  i s  em- 

ployed t o  evaporate  m a t e r i a l s  such as Np02 and UOz. 

are under h igh  vacuum dur ing  evaporation-condensation processes ,  t h e  

vacuum chamber provides  a t h i r d  containment zone. Each t a r g e t  p repa ra t ion  

r equ i r e s  s p e c i f i c  procedures because r a r e l y  i s  more than  one t a r g e t  made 

t o  t h e  same s p e c i f i c a t i o n s .  Because of t h i s ,  a production-type r o u t i n e  

opera t ions  flow-sheet cannot be l o g i c a l l y  descr ibed;  however, i n  t h e  annual 

r e p o r t  noted,  complete procedura l  o u t l i n e s  a r e  given f o r  s e v e r a l  d i f f e r e n t  

materials. A l l  of t h e s e  glove boxes conta in  a i r  atmospheres, and each box 

has a continuous flow of a i r  v i t h  t e s t a b l e  HEPA f i l t e r s  a t  t h e  i n l e t  and 

o u t l e t .  This flow i s  maintained by a vacuum of  >0.5 i n .  of water c r e a t e d  

by d i r e c t  connection t o  t h e  c e l l  v e n t i l a t i o n  system. 

S ince  t h e s e  systems 

Rol l ing  of a lpha-emit t ing metals i s  preceded by conversion of  t h e  

metal oxide t o  metal by simultaneous r e d u c t i o n - d i s t i l l a t i o n  as descr ibed  

i n  ORNL-3829. Reduction of oxides  of  neptunium, americium, and curium is 

performed us ing  thorium meta l  as t h e  reductan t  wi th  subsequent d i s t i l l a t i o n  

of t h e  product metal .  Curium dioxide  i s  prereduced t o  t h e  sesquioxide t o  

avoid spontaneous r e a c t i o n  between t h e  d ioxide  and thorium meta l .  I n  a l l  

cases  t r a n s f e r  of oxide or meta l  samples between glove boxes i s  made i n  

s t a i n l e s s  s t e e l  con ta ine r s .  Radiofrequency hea t ing  i s  used t o  gene ra t e  

t h e  r equ i r ed  temperature .  S i m i l a r l y ,  a l l o y s  of  t h e s e  metals  are prepared 

by fus ion  of t h e  components i n  vacuum or an iner t -gas  atmosphere. Usual ly  

IE. H. Kobisk, Review of I so topes  Target  Program October 1963 - December 
- 1964, 0ML-3829, Oak Ridge Nat iona l  Laboratory (September 1965) .  
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small q u a n t i t i e s  of t h e s e  r a d i o a c t i v e  metals are employed - between 50 
and 100 g .  If q u a n t i t i e s  l a r g e r  than  100 g of  meta l  are r e q u i r e d ,  t h i s  

m a t e r i a l  w i l l  be fu rn i shed  i n  meta l  form by t h e  customer. 

Metals t o  b e  r o l l e d  are usua l ly  i n s e r t e d  i n  s t a i n l e s s  s t e e l  sand- 

wiches s o  t h a t  t h e  sample does not  d i r e c t l y  contac t  t h e  rolls; bo th  open 

and welded sandwiches may be  used. If welding i s  r equ i r ed ,  p rov i s ions  

f o r  t h e  r e q u i s i t e  equipment are a v a i l a b l e  i n  one of t h e  ine r t -gas  s t e e l  

boxes. A prehea t  furnace  f o r  use  i n  w a r m  or hot  r o l l i n g  i s  inc luded  

w i t h i n  t h e  glove box enc losure  surrounding t h e  r o l l i n g  m i l l .  The metal 
(encased i n  s t a i n l e s s  s t ee l )  i s  prehea ted ,  passed through t h e  rolls, and 

r e tu rned  t o  t h e  furnace  f o r  r ehea t ing .  

WASTE DISPOSAL 

Three types  of waste r e s u l t  from opera t ions  i n  Bui lding 3028: 

l i q u i d ,  gaseous,  and s o l i d .  The sources  from which t h e s e  wastes d e r i v e  

and t h e  means of d i spos ing  of them are descr ibed  below. 

L i  q u i  d Was t e 

The l i q u i d  wastes i n  Bui ld ing  3028 c o n s i s t  of i n t e rmed ia t e  l eve l  

waste from c e l l s ,  p rocess  waste from b u i l d i n g  f l o o r  d r a i n s ,  and s torm 

s ewer was t e. 

A l l  c e l l  wastes are s e n t  t o  t ank  WC-2 o r  WC-10 on t h e  ORNL Tank Farm 

v i a  t h e  c e l l  floor d r a i n s .  The normal volume of waste should be less  than  

50 ga l lday  and t h e  normal a c t i v i t y  l e v e l  should b e  less than  200 mCi/gal. 

The WC-2 t r a n s f e r  system i s  contained f o r  a lpha  waste handl ing  and t h e  

t ank  i s  vented t o  off-gas through two t e s t a b l e  HEPA f i l t e r s  and one tes t -  

a b l e  charcoa l  f i l t e r .  The WC-10 t r a n s f e r  system i s  contained f o r  a lpha  

waste handl ing.  A l l  waste volumes a r e  cont inuously monitored by t h e  ORNL 

Waste Monitoring System. The process  waste from b u i l d i n g  f l o o r  d r a i n s  i s  

n e g l i g i b l e ;  t h e r e f o r e ,  t h e  only source  of contamination t o  t h i s  system 

would be  s o l u t i o n s  used t o  decontaminate t h e  ope ra t ing  area f l o o r .  This  

process  waste  i s  cont inuously monitored f o r  a lpha  and beta-gamma a c t i v i t y  

and volume by t h e  ORNL Waste Monitoring System. The storm sewer waste 

c o n s i s t s  of a l l  roof  drainage and condensate from t h e  b u i l d i n g  h e a t i n g  

system; t h e s e  are nonradioac t ive .  The only p o s s i b l e  contamination i n  t h i s  

f 
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system, t h e r e f o r e ,  would come from an ou t s ide  source which s e t t l e d  on t h e  

bu i ld ing  roo f .  

Gaseous Waste 

Gaseous wastes normally o r i g i n a t e  during c e l l  o r  glove box ope ra t ions  

and exhaust t o  t h e  ORNL c e l l  v e n t i l a t i o n  and off-gas  systems. Bui lding 

3028 i s  kept  a t  a vacuum of g r e a t e r  than  0 .05  i n .  o f  water by means of 

duc t s  from t h e  c e l l  v e n t i l a t i o n  system. A l l  a i r  pass ing  through t h i s  sys- 

tem goes through a t e s t a b l e  HEPA f i l t e r  i n  Bui lding 3028 and then  through 

FG-25 roughing f i l t e r s  and t e s t a b l e  HEPA f i l t e r s  i n  t h e  I so topes  Area 

f i l t e r  house be fo re  d ischarge  t o  t h e  3039 s t ack .  The c e l l  or glove box 

atmosphere i s  t r i p l y  f i l t e r e d  through HEPA f i l t e r s .  

v e n t i l a t i o n )  f i l t e r s  a r e  changed r o u t i n e l y  but  a r e  not t e s t e d  a f te r  i n i t i a l  

i n s t a l l a t i o n .  The o t h e r  two sets of  HEPA f i l t e r s ,  however, are r o u t i n e l y  

t e s t e d  by t h e  Inspec t ion  Engineering Group. Off-gas from i n - c e l l  v e s s e l s  

i s  f i l t e r e d  through two t e s t a b l e  HEPA f i l t e r s  p lus  t e s t a b l e  charcoa l  

f i l t e r s  f o r  l 3 I 1  removal. ~ 1 1  HEPA f i l t e r s  must meet a DOP t e s t  of  

g r e a t e r  t han  99.95% e f f i c i e n c y  f o r  p a r t i c l e s  g r e a t e r  t han  0 . 3  micron. 

The primary ( c e l l  

So l id  Waste 

A l l  s o l i d  wastes from Building 3028 a r e  handled according t o  t h e  

I so topes  Div is ion  S o l i d  Waste Handling Procedure.  

i s  considered as h igh- leve l  waste. A l l  m a t e r i a l s  are washed and removed 

from t h e  c e l l s  o r  glove boxes by s tandard  bagging techniques o r  bottom 

loading  sh ie lded  con ta ine r s .  

be fo re  be ing  t r anspor t ed  t o  t h e  S o l i d  Waste Handling F a c i l i t y .  

A l l  a lpha  s o l i d  waste 

The material i s  t r i p l y  contained and checked 

OPERATIONAL HAZARDS 

Three of t h e  Curium Source Fabr i ca t ion  c e l l s  were designed f o r  i n e r t  

opera t ions  wi th  an oxygen content  of  l e s s  t han  100 ppm. atmosphere 

c e l l  l i n e r s ,  e l e c t r i c a l  p e n e t r a t i o n s ,  s e r v i c e s ,  e t c . ,  a r e  s e a l e d  wi th  

vacuum-type f i t t i n g s  t o  prevent t h e  in leakage  of a i r .  

vacuum of >lo i n .  o f  water i s  a c c i d e n t a l l y  c rea t ed  wi th in  t h e  c e l l  l i n e r ,  

t h e  c e l l  window w i l l  f r a c t u r e  and break  t h e  primary containment barr ier  of 

The 

I f  a p re s su re  o r  

2J. H .  G i l l e t t e ,  I so topes  Div is ion  S o l i d  Waste Handling Procedure,  Oak Ridge 
Nat ional  Laboratory ( A p r i l  1, 1968) (For  i n t e r n a l  use o n l y ) .  
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t h e  c e l l .  To prevent  t h i s  t ype  of  acc iden t ,  a photohel ic  c e l l  w i l l  con- 

t r o l  t h e  c e l l  atmosphere t o  a water vacuum o f  1 . 0  i n .  If t h e  c e l l  exceeds 

a water vacuum of  2.0 i n . ,  t h e  photohel ic  c e l l  w i l l  energ ize  an alarm 

c i r c u i t  and inc rease  t h e  flow of a i r  or argon t o  t h e  c e l l  t o  maintain 

t h e  water vacuum of 1 . 0  i n .  These c e l l s  a r e  connected t o  t h e  I so topes  

Area c e l l  v e n t i l a t i o n  system, which has  a maximum water vacuum of  4.0 i n .  

Thus a f a i l u r e  of  t h e  c o n t r o l  c i r c u i t r y  could not  c r e a t e  a nega t ive  pres-  

s u r e  g r e a t  enough t o  f r a c t u r e  a viewing window. 

All equipment i n s t a l l e d  i n  t h e  c e l l s  r e q u i r i n g  a d d i t i o n a l  gas  f low 

w i l l  b e  safeguarded by reducing s t a t i o n s  and o r i f i c e s  t o  prevent  an over- 

p re s su re  s i t u a t i o n .  If a vacuum system i s  a t t a c h e d  t o  t h e  c e l l ,  t h e  d i s -  

charge capac i ty  of t h e  system w i l l  be  l i m i t e d  t o  <5 f t3 /min .  

atmosphere c o n t r o l  system i s  designed t o  au tomat ica l ly  meet t h i s  f low con- 

d i t i o n  and hold  t h e  c e l l  a t  1 .0  i n .  H20 vacuum. I n l e t  gas flow i n d i c a t o r s  

are mounted on each c e l l  and p res su re  drop readings  i n  t h e  i n - c e l l  HEPA 

f i l t e r s  w i l l  b e  recorded on a d a i l y  b a s i s  t o  determine t h e  proper  gas flow 

t o  each c e l l .  The photohel ic  c o n t r o l  system i s  designed t o  be f a i l  safe 

i n  case of e l e c t r i c a l  power f a i l u r e  by t u r n i n g  o f f  a l l  flow t o  t h e  c e l l s .  

The ORNL s t a c k  v e n t i l a t i o n  system i s  f a i l  safe by t h e  automatic  swi tch ing  

t o  steam t u r b i n e s  t o  supply power t o  t h e  c e l l  v e n t i l a t i o n  and off-gas  f ans .  

The c e l l  

The measurement of t h e  high-temperature (up  t o  2300'C) chemical and 

phys ica l  p r o p e r t i e s  of r ad io i so tope  power source  materials i s  t y p i c a l  of  

a category of  opera t ions  which may from t ime t o  t i m e  be c a r r i e d  out  i n  t h e  

source f a b r i c a t i o n  c e l l s .  The measurements can inc lude  s u r f a c e  t e n s i o n ,  

v i s c o s i t y  , emiss iv i ty ,  hea t  capac i ty  , c o m p a t i b i l i t y ,  vapor p re s su re  , m e l t -  

i ng  p o i n t ,  thermal  conduc t iv i ty ,  and helium r e l e a s e .  A l l  o f  t h e  above 

measurements r e q u i r e  t h e  at ta inment  and maintenance of h igh  tempera tures .  

A f a i l u r e  of t h e  cool ing water t o  a furnace  which i s  ope ra t ing  a t  a 
power leve l  of  s e v e r a l  k i lowa t t s  could r e s u l t  i n  a h e a t  l o a d  i n  excess  of  

t h e  d i s s i p a t i o n  c a p a b i l i t i e s  of t h e  ho t  c e l l .  The cool ing  water o u t l e t  i s  

equipped wi th  a flow d e t e c t o r  which w i l l  open a switch i n  t h e  event  of  a 

reduct ion  i n  flow of t h e  cool ing  water .  The switch de-energizes a b reake r  

which removes power from t h e  furnace  power supply and opens t h e  normally 

c losed  cool ing  water va lve .  The p res su re  i n  t h e  ho t  zone of t h e  furnace  

4 
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i s  monitored by a p res su re - sens i t i ve  switch 

l e a k  i n t o  t h e  ho t  zone of t h e  furnace  would 

t,he flow switch.  

which i n  t h e  event of  a water 

perform t h e  same funct ions  as 

Hydrogen w i l l  b e  used as a reducing agent  i n  some experiments.  The 

explos ive  l i m i t s  o f  hydrogen a t  atmospheric p re s su re  and room temperature  

i n  oxygenare4 .65  t o  93.9% and i n  a i r  4.00 t o  74.2%. An analyzed mixture  

of  4% hydrogen96% i n e r t  gas w i l l  be  used as a prevent ive  measure, and 

experiments of t h i s  t y p e  w i l l  b e  accomplished i n  c e l l  atmospheres con- 

t a i n i n g  $.lo0 ppm oxygen. These c e l l s  a r e  cont inuously monitored by a 

Beckman oxygen ana lyze r .  

The encapsula t ion  of r ad io i so topes  i n  s t a i n l e s s  s t ee l  or o t h e r  su i t -  

a b l e  metal con ta ine r s  w i l l  b e  performed by welding samples i n  appropr i a t e  

con ta ine r s .  Since t h i s  i s  performed i n  an i n e r t  gas c e l l  or glove box, 

t h e  a r c  i t s e l f  i s  e s s e n t i a l l y  i n e r t  except t h a t  it i s  a source of  h igh  

temperature  

blocks w i l l  b e  used t o  avoid l a r g e  temperature  inc reases  w i t h i n  t h e  cell .  

and no so lven t s  w i l l  be  permi t ted  w i t h i n  t h e  c e l l  during such ope ra t ions .  

Since argon or helium purges are employed through t h e  t o r c h  head, t h e  

p o s s i b i l i t y  of i nc reas ing  ope ra t ing  p res su re  e x i s t s  , b u t  t h i s  problem i s  
overcome by employing a maximum pres su re  photohel ic  c o n t r o l  which w i l l  

provide a d d i t i o n a l  c e l l  exhaust c a p a b i l i t y  through use  of c e l l  v e n t i l a -  

t i o n  f a c i l i t i e s .  

During welding ( e s p e c i a l l y  of massive materials) , c h i l l  

I n  t h e  Radioisotope Targe t  Laboratory,  vacuum evaporat ion and conden- 

s a t i o n  of  t h i n  films c o n s i s t i n g  of  alpha- and neutron-emit t ing i so topes  i s  
employed. It i s  conceivable  t h a t  some m a t e r i a l  may be  exhausted through 

t h e  pumps and i n t o  t h e  c e l l  v e n t i l a t i o n  or hot  off-gas systems. Pas t  

experience wi th  t h i s  t y p e  of evaporat ion has  shown such occurrences t o  be 

nea r ly  impossible  because of t h e  scrubbing a c t i o n  of t h e  o i l  vapor i za t ion  

pump and t h e  o i l -conta in ing  r o t a r y  pump. 

f i l t e r s  i n  t h e  f a c i l i t y  wi th  o i l  vapors o r i g i n a t i n g  from t h e  vacuum pumps 

i s  e l imina ted  by t h e  i n s t a l l a t i o n  of de-misters i n  t h e  exhaust headers  

from t h e  pumps. 

t h e  p o s s i b i l i t y  of exhaust ing r a d i o a c t i v e  m a t e r i a l  from t h e  pumps. 

The p o s s i b i l i t y  of  plugging HEPA 

These devices  w i l l  a l s o  assure f u r t h e r  p r o t e c t i o n  from 
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Prepa ra t ion  of t a r g e t  f i l m s  , f o i l s  and massive shapes r e q u i r e s  t h e  

r o l l i n g  of  me ta l ,  compacting (by  p r e s s i n g  oxide  powders), o r  vacuum evap- 

orat ion-condensat ion of oxide o r  meta l .  When r o l l i n g  ope ra t ions  a r e  per- 

formed f o r  2 3 3 U ,  2 3 5 U ,  o r  239Pu, u s e  i s  made of t h e  8- in . ,  4-high glove 

boxed m i l l  on t h e  second f l o o r  of  3028. 

i n  an argon atmosphere. Materials t o  be r o l l e d  are annealed i n  t h e  en- 

c losu re ,  s t o r e d  under vacuum o r  argon w i t h i n  t h e  box ( a  maximum o f  1 k g ) ,  

and r o l l e d  a t  room temperature .  An argon atmosphere i s  r equ i r ed  t o  pre- 

vent  ox ida t ion  of  metals  during process ing .  F o i l  t h i cknesses  between 

0.020 i n .  and 0,0002 i n .  a r e  formed s t a r t i n g  wi th  massive ( u s u a l l y  200 

t o  400 g )  s l a b s  o f  arc-melted and drop-cast  material. 

This  i s  an e n t i r e l y  d ry  ope ra t ion  

I n  two s t ee l  vacuum-inert atmosphere glove boxes,  a l s o  l o c a t e d  on t h e  

second l e v e l  of 3028, weighing of  s m a l l  q u a n t i t i e s  ( u s u a l l y  less than  10  g )  

of meta l  and oxide  forms of  t h e s e  f i s s i l e  i so topes  i s  performed i n  prepa- 

r a t i o n  f o r  canning i n  approved s t a i n l e s s  s t e e l  sh ipping  capsules .  Subse- 

quent c losu re  of  t h e  capsules  i s  made by T I G  welding of  t h e  con ta ine r s .  

Decontamination of e x t e r n a l  su r f aces  of  t h e  capsules  i s  performed by u l t r a -  

sonic  c leaning  wi th  an aqueous de t e rgen t  s o l u t i o n  o u t s i d e  t h e s e  glove boxes.  

These encapsula t ions  a r e  l i m i t e d  t o  2 3 3 U  and 239Pu i n  q u a n t i t i e s  <200 g.  

However, a t  any given t i m e  1 kg of material might b e  contained w i t h i n  a 

glove box from which sma l l e r  q u a n t i t i e s  might b e  dispensed.  

o r  organic  materials ( o t h e r  t han  g loves)  are permi t ted  i n  t h e s e  enc losures  

because of t h e  n e c e s s i t y  of maintaining i n e r t  atmospheres. 

No water, o i l ,  

Vacuum evaporat ion of  t h e  t h r e e  i so topes  as metal o r  oxide i s  per- 

formed by s t anda rd  procedures us ing  e l e c t r o n  bombardment h e a t i n g  and 

r e f r a c t o r y  metal c r u c i b l e s ,  such as tungs t en .  This  i s  a d r y  ope ra t ion  

usua l ly  involv ing  a gram or l ess  of charge material. Three g love  boxes 

i s o l a t e d  from one another  have been f i t t e d  w i t h  g l a s s  vacuum chambers i n  

which t h i s  ope ra t ion  i s  performed. Cooling water i s  c i r c u l a t e d  through t h e  

e l e c t r o n  bombardment "gun" during ope ra t ion .  A s e p a r a t e  P l e x i g l a s  glove 

box i s  a t t ached  i n  tandem t o  each of t h e  s t e e l  boxes conta in ing  t h e  evapora- 

t i o n  systems. 

weights and f i l m  depos i t  t h i ckness .  Each p a i r  of a t t a c h e d  g love  boxes i s  

des igna ted  t o  handle  a s p e c i f i c  element and cross-contamination i s  avoided. 

Each appendix box conta ins  a ba lance  f o r  determining charge 

.I 
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A l l  of t h e s e  systems a r e  loca t ed  on t h e  t h i r d  f l o o r  of 3028. 

about 100  g maximum of 233U oxide and 239Pu oxide f o r  u se  i n  t h i s  ope ra t ion  

i s  handled i n  an i s o l a t e d  s t ee l  glove box on t h e  same f l o o r  b u t  a t  about 

10 ft from t h e  evaporat ion boxes. No P l e x i g l a s  i s  used i n  t h i s  box o r  i n  

i t s  v i c i n i t y .  

S torage  of 

Adminis t ra t ive c o n t r o l  of a l l  m a t e r i a l  movement ( i n  approved b i rd -  

cage o r  o t h e r  shipping con ta ine r s )  i s  exerc ised ;  s i n c e  a l l  opera t ions  on 

t h e  second and t h i r d  f l o o r s  o f  3028 are t h e  s o l e  r e s p o n s i b i l i t y  of t h e  

Radioisotope Target  Group and no o t h e r  personnel  are involved,  such 

c o n t r o l  i s  h ighly  e f f i c i e n t .  Entrance and egress  of  materials i n t o  

glove box f a c i l i t i e s  noted above i s  performed by bag-in,  bag-out pro- 

cedures us ing  p l a s t i c  ( v i n y l )  bags over en t rance  r i n g  p o r t s .  

PERSONNEL PROTECTION 

The personnel  p r o t e c t i o n  program a t  Building 3028 i s  implemented 

through ope ra t ing  safeguards , r a d i a t i o n  and contamination d e t e c t i o n  de- 

v i c e s ,  t r a i n i n g  of personnel ,  p revent ive  maintenance, and a cont inuing 

i n t e r e s t  i n  maintaining a high s a f e t y  s tandard .  

The chemical s a f e t y  p r a c t i c e s  s p e c i f i e d  i n  Sec t ion  1 . 4  of t h e  - ORNL 

Safe ty  Manual are followed and s p e c i a l  r egu la t ions  t h a t  are app l i cab le  t o  

c e r t a i n  jobs a r e  posted.  

Emergency cab ine t s  a r e  maintained i n  each s e c t i o n  of t h e  b u i l d i n g  f o r  

p r o t e c t i o n  of personnel .  These emergency cab ine t s  are s tocked wi th  cover- 

a l l s ,  gas masks, shoe covers ,  g loves ,  f l a s h l i g h t s ,  and rope.  A l l  employees 

know t h e  l o c a t i o n  of t h e s e  cab ine t s  and t h e i r  conten ts .  

The c e l l  s h i e l d i n g  i s  designed t o  l i m i t  t h e  beta-gamma-neutron dose 

t o  personnel  t o  <1 mrem/hr. 

exceed 50 mrem/week. 

contamination work. The hand exposure i n  glove box opera t ions  i s  monitored 

by Health Physics personnel  u s ing  f i l m  r i n g s  t o  c o n t r o l  t h e  r a d i a t i o n  dose 

t o  personnel .  

The exposure from normal opera t ions  does not 

The g r e a t e s t  amount of exposure w i l l  come from de- 

Radia t ion  and contamination de tec t ion  devices  a r e  l o c a t e d  throughout 

t h e  bu i ld ing .  

s t r a t e g i c  po in t s  i n  t h e  b u i l d i n g  f o r  t h e  de t ec t ion  of beta-gamma-neutron 

Monitrons ( 3  beta-gamma and 4 neut ron)  are loca ted  a t  



30 

r a d i a t i o n ,  and a l l  monitors a r e  connected t o  an alarm and panelboard 

:;ystem loca ted  i n  each opera t ing  a r e a  and t h e  main en t rance  t o  Bui lding 

3028. Monitors a r e  a l s o  equipped wi th  l o c a l  alarms t o  n o t i f y  personnel  of 

Iiazardous condi t ions .  A l l  monitron u n i t s  are checked d a i l y  f o r  o p e r a b i l i t y  

by Heal th  Physics  personnel .  Bui lding 3028 i s  connected t o  t h e  O W L  c e n t r a l  

moni t o r i  ng sy  s t em.  

Alpha cons tan t -a i r  monitors and b e t a  cons tan t -a i r  monitors are stra- 

These ins t ruments  a r e  ; eg ica l ly  l o c a t e d  i n  a l l  opera t ing  and c e l l  a r eas .  

equipped wi th  l o c a l  and c e n t r a l  alarms and a r e  checked f o r  o p e r a b i l i t y  

d a i l y  0 

P o r t a b l e  a lpha  coun te r s ,  G-M survey meters ,  c u t i e  p i e s ,  and neutron 

instruments  a r e  a v a i l a b l e  f o r  use i n  t h e  b u i l d i n g ,  and a l l  ope ra t ing  

personnel  a r e  t r a i n e d  i n  t h e  use  of t h e s e  ins t ruments .  

Alpha and beta-gamma survey meters  a r e  loca t ed  ad jacent  t o  t h e  normal 

e x i t s  of t h e  ope ra t ing  areas; a l l  personnel  are r equ i r ed  t o  check them- 

se lves  f o r  contamination be fo re  l eav ing  t h e  b u i l d i n g .  Po r t ab le  instruments  

are a l s o  a v a i l a b l e  f o r  checking a lpha ,  b e t a ,  and gamma contamination on t h e  

ou te r  garmenLs. 

Radiat ion d e t e c t i o n  equipment i s  l o c a t e d  i n  t h e  Heal th  Physics  OYfice 

i n  Bui lding 3047 - an a lpha  smear counter ,  a beta-gamma smear coun te r ,  

h igh- leve l  r a d i a t i o n  probes,  p o r t a b l e  a i r  samplers ,  Hi-Vol a i r  samplers ,  

c u t i e  p i e s ,  neutron and a lpha  survey meters ,  and G-M survey meters .  A l l  

ope ra t ing  personnel  are t r a i n e d  i n  t h e  use  of t h i s  equipment. F a i l u r e  t o  

use  t h e  r a d i a t i o n  d e t e c t i o n  instruments  under s p e c i f i e d  condi t ions  i s  

grounds f o r  d i s c i p l i n a r y  a c t i o n .  A l l  ins t ruments  a r e  on t h e  Instrumenta- 

t i o n  and Controls  Div is ion  programmed maintenance l i s t  and are checked and 

c a l i b r a t e d  on a r e g u l a r  b a s i s .  A n  emergency evacuat ion alarm i s  connected 

t o  t h e  containment system and can be  heard  i n  a l l  a reas  of t h e  b u i l d i n g .  

T R A I N I N G  PROGW 

Although t h e r e  i s  no formal t r a i n i n g  (i .e .  , classrooms , l e c t u r e s  , 
e t c . )  of t h e  personnel  i n  Bui lding 3028, a l l  of them a r e  thoroughly 

Zamiliar wi th  t h e  s tandard  ope ra t ing  procedures of t h e  Div is ion  regard ing  

s a f e t y ,  contamination c o n t r o l  , r a d i a t i o n  exposure,  and manipulator  c e l l  

I 
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opera t ion .  

of r a d i a t i o n  ins t ruments ,  and a record  of t h e i r  t r a i n i n g  i s  kept .  

I n  a d d i t i o n ,  a l l  personnel  are thoroughly t r a i n e d  i n  t h e  use 

Some of t h e  personnel  who normally work i n  t h e  b u i l d i n g  are members 

of t h e  I so topes  Area Emergency Squad3 and are given t r a i n i n g  i n  f i r e  pre- 

vent ion  and f i r s t  a i d .  

xRadioisotope Area .Emergency and Eva.cuation Procedure,  O a k  Ridge Nat iona l  
Laboratory (January 1970) (For i n t e r n a l  use  o n l y ) .  
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