


This report was prepared as an account of work sponsored by the United 
States Government. Neither the United Stales nor the United States Atomic 
Energy Commission, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied. or 
assumes any legal liability or responsibility for the accuracy, cornplereness or 
usefulness of any infortndrion, apparatus, product or process disclosed, or 
represents that i t s  use  would not infringe privately owned rights. 

___...._I...._____I_ . . .- 



ORNL-TM-4013 

Contract No a W-7405-eng-26 

ISOTOPES DEVELOPMENT CENTER 

RADIATION SAFETY AND CONTROL FOR THE ELECTROMAGNETIC 
ISOTOPE SEPARATION OF THE HEAVY ELEMENTS I N  B U I L D I N G  9204-3, 

Y-12 PLANT, INCLUDING OPERATIONAL PROCEDURES AND F A C I L I T Y  LAYOUTS 

Contr ibutors :  

G. If. Bani.c 

J. T. Barker 

H, R .  Gwinn 

J .  E .  Keeton 

L.  0 .  Love 

H. T. Milton 

W .  K.  Prater 

F. M. Schcitlin 

OAX RIDGE NATIONAL LABORATORY 
Oak R i d g e ,  Tennessee 37830 

operated by 
UNION CARBIDE CQWOKATION 

U .S ATOMIC ENERGY COMMISSION 
f o r  the 





CONTEm S 
Page 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

PURPOSE OF SEPARATIONS PROGRAM . . . . . . . . . . . . . . . . . .  1 

I . GENERAL DESCRIPTION OF FACILITY . . . . . . . . . . . . . . .  1 
A . CONTAINMENT AREA DESCRIPTION AND PROCESS-FLOW DRAWINGS . . 1 

B . AIR SUPPLY AND EXHAUST SYSTEMS FOR 
RADIOACTIVE CONTAINMENT FACILITY . . . . . . . . . . . . .  5 

1 . Introduction . . . . . . . . . . . . . . . . . . . . .  5 
2 . Outside Air Supply . . . . . . . . . . . . . . . . . .  5 
3 . Generaf-Area Exhaust . . . . . . . . . . . . . . . . .  10 
4 . Glove-Box and Enclosure Exhaust . . . . . . . . . . .  11 
5 . Emergency Power . . . . . . . . . . . . . . . . . . .  11 
6 *  Barometric Dampers . . . . . . . . . . . . . . . . . .  11 

C . ENSTRI!J!iENTATION . . . . . . . . . . . . . . . . . . . . .  1 2  

1 . Introduction . . . . . . . . . . . . . . . . . . . . .  12 
2 . Evaporator System . . . . . . . . . . . . . . . . . .  12 
3 . Furnace Glove Boxes . . . . . . . . . . . . . . . . .  15 
4 . Miscellaneous Glove Eoxes . . . . . . . . . . . . . .  17 
5 . Storage Tanks . . . . . . . . . . . . . . . . . . . .  17 
6 . Electrical Operation of the Carbon Burners . . . . . .  18 
7 . Annunciator Panel . . . . . . . . . . . . . . . . . .  19 

I1 . OPERATIONAL PROCEDURES . . . . . . . . . . . . . . . . . . .  24 

A. HEALTN-PHYSICS AND ENTRANCE REQUIREMENTS e . . . . 24 

1 . Alpha Air Monitors . . . . . . . . . . . . . . . . . .  24 
2 . Prot.ective-Clothing Regulations . . . . . . . . . . .  25 

B . CRITICALITY . . . . . . . . . . . . . . . . . . . . . . .  26 

C . OPERATION OF GLOVE-BOX EXHAUST SYSTEM . . . . . . . . . .  27 

1 . Introduction . . . . . . . . . . . . . . . . . . . . .  27 
2 . Normal Operation . . . . . . . . . . . . . . . . . . .  27 
3 . Changing Glove-Box Filters . . . . . . . . . . . . . .  28 
4 . Washing Down Plutonium Main-Glove-Box Exhaust System . 29 

D. TRACKAREA . . . . . . . . . . . . . . . . . . . . . . . .  32  

1 . Installing Units . . . . . . . . . . . . . . . . . . .  32 

3 . Pulling Units . . . . . . . . . . . . . . . . . . . .  35 
2 . Calutron Tank Pumpdown and Termination . . . . . . . .  32 



iv 

Page 

E . COMPONENT MASH AREA . . . . . . . . . . . . . . . . . . .  35 

III 

XV . 

1 . Washing Liner in Glove Box . . . . . . . . . . . . . .  35 
2 . Transferring Wash Solution to Peed Tanks . . . . . . .  38 
3 . Source and Receiver Service GI-ave Box . . . . . . . .  38 
4 . Miscellaneous Notes . . . . . . . . . . . . . . . . .  38 

F . CHEMICAL PROCESSING PROCEDURES . . . . . . . . . . . . . .  40 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 

General. Description . . . . . . . . . . . . . . . . .  40 
Handling Liner Wash SolutTons in the  Laboratory Area . 45 
Recovering Liner Wash Solution . . . . . . . . . . . .  49 
Filtration . . . . . . . . . . . . . . . . . . . . . .  50 
Evaporation . . . . . . . . . . . . . . . . . . . . .  51 
Recovery of Wash Solutions and Solids from Source Unit 52 

Determining 2 3  5U Content by Gama Spectrometry 
(Francis-Bel1 Single-Channel Spectrometry) . . . . . .  56 

Anion-Ewbange Column . . . . . . . . . . . . . . . .  54 

Curium Product Recovery . . . . . . . . . . . . . . .  57 
. EMERGENCY PROCEDURES . . . . . . . . . . . . . . . . . . . .  QQ 

A . POWR FAILURE . . . . . . . . . . . . . . . . . . . . . .  60 

1 . Plutonium-Chemistry Area . . . . . . . . . . . . . . .  61 
2 . Emergency Transfer of Recirculating- 

Chllled-Water System (RC\?S) to Process Water . . . . .  6 3  
3 . Servicing Calutron Pumping System After Power Fa i lu re ,  65 

B . MONTHLY CHECKS OF THE FACILITY SAFETY DEVICES . . . . . .  65 

1 . Plutonium Laboratory . . . . . . . . . . . . . . . . .  65 
2 . Plutonium-Glove-Box-Exhaust Vacuum 

Controller and Relief-Valve System . . . . . . . . . .  68 
3 . Absolute Filters . . . . . . . . . . . . . . . . . . .  69 

C . BUILDING EMERGENCY AND CRITICA4LLTY . . . . . . . . . . . .  69 

1 . Radiation Evacuation Procedure f o r  Building 9204-3 e 69 
2 . Building Emergencies . . . . . . . . . . . . . . . . .  7 3  
3 . Criticality . . . . . . . . . . . . . . . . . . . . .  73 

APPENDIXES . . . . . . . . . . . . . . . . . . . . . . . . .  7 4  

Appendix A: Monitor Locations. Building 9204-3 . . . . . . .  74 
Appendix B: Kadector Locations. Building 9204-3 . . . . . . .  7 4  

Appendix C: Secondary Threshold Detector Locations. 
Bui ld ing  9204-3 . . . . . . . . . . . . . . . . .  74 



Page 

Appendix D :  P e r i o d i c  Monitor Check. Bui ld ing  9204-3 . . . . .  75 

Appendix E: Personnel  Assembly S t a t i o n .  Bui ld ing  9204-3 . . .  77 

Appendix F: Assignment of LED' s  t o  Assembly S t a t i o n .  
Bu i ld ing  9204-3 . . . . . . . . . . . . . . . . .  77 

Appendix G: Paging Microphones. Bui ld ing  9204-3 . . . . . . .  77 

Appendix H: Y-12 Monitor A l a r m  Report  . . . . . . . . . . . .  78 

Appendix I: Evacuation Maps . . . . . . . . . . . . . . . . .  79 

Appendix J: Y-12 P l a n t  Rad ia t ion  Monitor Check . . . . . . .  83 





1 I -A 

RADIATION SAFETY AND CONTROL FOR THE ELECTROHAGNETIC 
ISOTOPE SEPARATION OF THE HEAVY ELEPIENTS I N  BUILDING 9204-3, 

Y-12 PLANT, INCLUDING OPERATIONAL PROCEDURES AND F A C I L I T Y  LAYOUTS 
I -11111 

ABSTRACT 

This  information relates to heavy-element isotope separations 
and chemical-processing procedures associated with the Radio- 
active Containment Facility located in Building 9204-3, Y-12. 
The data include area and equipment descriptions, operational 
procedures, and emergency plans. The basic data are those 
presented in the initial hazards evaluation report, Ir’eview 
of Safety Hazards Associa-ted with Special Septircxtions Opera- 
t i o n s ,  December 2 4 ,  1959, and subsequent revisions. This 
material is updated, effective November 1972, to include 
changes based on operational experiences yielding improved 
safety methods and to delete those operations no longer used. 
The present report represents the sixth revision of the initial 
compilation. 

PURPOSE OF SEPARATIONS PROGRAPI 

The purpose of this program is to provide enriched isotopes of Pu ,  U, Th; 
of other selected alpha-active elements; and of specified low-level beta- 
gamma materials for USAEC-sponsored programs - both in this country and 
in Europe. Heavy-element-separations equipment includes eight calutrons 
housed as a single facility within a doubly contained area. 

The Research fbterials Colleetim of electromagnetically separated heavy- 
element isotopes (e.g., 2 3 3 U 5  234U3 2 3 5 U 9  L 3 6 U ,  2 3 8 U s  230Th, 238Pu ,  233Pu, 
?‘*Pu, 2b1Pu, 242Pu9 and 2L4Pu)  is maintained under this program. Separa- 
tion of limited amounts of 2 4 z m A ~  and the heavy curium isotopes has been 
undertaken in the present alpha-containment area to meet the critical need 
f o r  measurements of these isotopes. A second containment area with special 
chemical facilities has been proposed for the continuation of the separa- 
tion of the isotopes of americium, curxum, and other highly active materials. 
These enriched isotopic materials are used in the determination of nuclear 
data needed for designing high-power-density nuclear power plants, in mak- 
ing cross-section measurements, and in fundamental investigations in the 
areas of physics and radiochemistry. Special conversions to requested 
forms of these materials are provided in some cases where technology has 
been developed and applicable equipment is available. 

I ,  GENERAL DESCRIPTION OF F A C I L I T Y  

A.  CONTAINMENT AREA DESCRIPTION AND PRDCESS-FLOW DRAWINGS 

Figures 1-3 show, respectively, the location of Building 9204-3 i n  the Y-12 
area, the containment area within Building 9204-3, and the flow diagram 
within the containment area that includes separations and chemical processing. 
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8. AIR SUPPLY AND EXHAUST SYSTEFIS FOR RADIOACTIVE COfdTAIMIENX FACILITY 

1. I n t r o d u c t i o n  

The Radioac t ive  Containment F a c i l i t y  c o n s i s t s  of t h e  fo l lowing  areas: 

Calu t ron  o p e r a t i o n s  area Shower room 
Components wash area Locker room 
Chemical process  area Personnel  a i r  l o c k  
Equipment a i r  l o c k  Three access a i r  loc.ks 
Change room 

The environmental  c o n t r o l  of t h e  Radioac t ive  Containment F a c i l i t y ,  l o c a t e d  
on t h e  second f l o o r ,  n o r t h e a s t ,  Bui lding 9204-3, 2s obta ined  by t h e  fo l lowing:  

Outs ide-a i r  supply system 
General-area exhaust  system 
Glove-box and e n c l o s u r e  exhaust  system 

The supply  and exhaust  systems and t h e  p e r t i n e n t  c o n t r o l  ins t ruments  are 
shown i n  F i g s .  4 - 6 .  

2 .  Outs ide fifr Supp ly  

The o u t s i d e - a i r  supply system c o n s i s t s  of f a n  AJ-112, The supply-air  
f a n  p u l l s  22,260 cfm of o u t s i d e  a i r  through 36 PL-24 f i l t e r s ,  two steam- 
p r e h e a t  c o i l s  AC-110, and f a c e  and by-pass damper MI-103, and then  d i s -  
charges  t o  t h e  main supply duc t  l o c a t e d  i n  t h e  equipment: air l o c k  on 
t h e  second f l o o r .  

O f  t h e  22,260 c f m  of o u t s i d e  a i r ,  1 1 , 4 7 0  cfm i s  s p l i t  o f f  t h e  main supply 
and d i r e c t e d  by d u c t s  t o  t h e  c a l u t r o n  o p e r a t i o n s  area 
10,790 c f m  is s p l i t  i n t o  t w o  d u s t  systems --- (1) 2,990 cfni suppl ied  t o  t h e  
equipment a i r  l o c k ,  change room, shower room., l o c k e r  mom, personnel  a i r  
l o c k ,  and c e i l h g  and ( 2 )  8,800 cfm suppl ied  t o  the components wash area 
(2,800 r f m )  and t h e  chemical-process area (6,000 cfm). 

The remaining 

Steam t o  t h e  p r e h e a t  c g i l s ,  AC-110, i s  c o n t r o l l e d  by a pneumatic thermo- 
s t a t ,  TC-418, l o c a t e d  i n  t h e  o u t s i d e  a i r  i n t a k e .  The thermosta t  o p e r a t e s  
t h e  s team-control  v a l v e ,  TCV-419, to o b t a i n  a f u l l y  open p o s i t i o n  a t  35°F 
(2°C) and a c l o s e d  p o s i t i o n  a t  50'F (10°C). a remote-bulb t h e r m o s t a t ,  
TC-417, c o n t r o l s  t h e  f a c e  and by-pass damper, tu:-103, t o  provide  a con- 
s t a n t  a i r  temperature  of 50°F (10°C) f o r  a i r  l e a v i n g  a t  fan AJ-112. The 
temperature  and humidity i n  each o p e r a t i o n a l  area are c o n t r o l l e d  by r e h e a t  
steam c o i l s  and c o n t r o l  thermosta t s  1.ocated i n  the r e s p e c t i v e  areas. The 
chemical-process area and t h e  components-wash area have ch i l led-water  
c o i l s  AC-117 and AC-118,  h u m i d i s t a t s ,  and control t h e r m o s t a t s  TC-405 and 
TC-404 f o r  main ta in ing  a room c o n d i t i o n  0 f  25'C d r y  bu lb ,  50% relative 
humidity (maximum). A chi l led-water  c o i l  has  been added to t h e  t r a c k -  
a i r -supply system and t h e  area cool ing  i s  maintained by manual v a l v i n g ,  
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To prevent  p r e s s u r i z a t i o n  of the f a c i l i t y  area, supply fan AJ-112 i s  
e l e c t r i c a l l y  i n t e r l o c k e d  wi th  exhaus t  f a n s  AJ-113  and AJ-13.4. Fan AJ-112 
w i l l  run only  when bo th  AJ-113 and A J - 1 1 4  are running. 

The supply-a i r  system is  no t  connected t o  t h e  emergency-power f a c i l i t y ;  i n  
c a s e  of power f a i l u r e ,  t h i s  system i s  s h u t  doxm, Upon resumption o f  normal 
power, f a n  AJ-112 i s  r e s t a r t e d  a u t o m a t i c a l l y ,  

A l l  c o n t r o l s  on t h e  supp ly -a i r  system are pneuma.tically ope ra t ed .  I n  c a s e  
of i n s t rumen t -a i r  f a i l u r e  on t h e  c o n t r o l  s y s t e m ,  

(1) AH-103 ( f a c e  damper on c o i l s  AC-3-10) i s  open; the by-pass damper 
is  c losed .  

(2)  TCV-419  ( tempera ture-cont ro l  v a l v e )  is  open, supply ing  steam t o  
c o i l s  AC-110  

( 3 )  T C V - 4 0 8  (hea t ing- tempera ture-cont ro l  v a l v e  f o r  c a l u t r o n  o p e r a t i o n s  
area) i s  open. 

(4) T C V - 4 0 9  (hea t ing- tempera ture-cont ro l  valve €or  equipment a i r  lock )  
is  open. 

(5) TCV-412 (hea t ing- tempera ture-cont ro l  v a l v e  f o r  change room, shower 
room, l o c k e r  room, pe r sonne l  a i r  lock,  and c e i l i n g )  is  open. 

(6) TCV-416 (cool ing- tempera ture-cont ro l  valve. f o r  components wash a r e a )  
i s  open. 

(7)  T C V - 4 1 0  (hea t ing- tempera ture-cont ro l  valtre f o r  components wash a r e a )  
is  c losed .  

(8) TCV-415 (coolfng-temperature-control valve for chemical wash area) 
i s  open, 

(9) TCV-411 ( h e a t ~ n g - t e m p e r a t ~ r ~ - c o n ~ ~ o l  v a l v e  f o r  chemical wash a r e a )  
i s  c l o s e d .  

(lo) The fo l lowing  au tomat ic  c o n t r o l  dampers are c losed :  

AM-107 ( c a l u t r o n  o p e r a t i o n s  a r e a )  
Mi-106 (components wash area) 
AH-104 (chemical p rocess  a r e a )  
AM-108 (equipment air lock, change room, shower room, 

l o c k e r  room, personnel  a i r  l o c k ,  and c e i l i n g )  

NOTE: During normal o p e r a t i o n s ,  the above dampers a r e  nodula ted  t o  
c o n t r o l  room p r e s s u r e  a t  minus 8,l in. w,g. i n  all areas except  
t h e  components wash area which is  c o n t r o l l e d  a t  minus 8-15 i n .  
W . 8 ,  



I-H-3 LO 

3. General -Area 114. Exhaust 

The general-area exhaust  system c o n s i s t s  of f a n s  AJ-113, A J - , l 1 4 ,  and AJ-SQ9. 

Fans A J - 1 1 3  and A J - 1 1 4  run s imultaneously and exhaus t  t h e  fo l lowing  quai-  
t i t i e s  of a i r  through CA-24 p r e f i l t e r s  and Model I-6 a b s o l u t e  f i l t e r s :  

a Calutron o p e r a t i o n s  area 
Chemical process  area 
C e i l i n g  
Equipment a i r  l o c k  
Change room 
Shower room 
Locker room 
Personnel  a i r  l o c k  
Discharge f a n  AJ-109 

C fm 

15,070 

200 
1. , 320 

435 
445 
470 
600 

4,035 

.I___ 

7 , 795 

T o t a l  30 , 390 

a Exhaust i s  taken from d i f f  usion-pump p i t  below f 1.oor grade a 

Fans A J - 1 1 3  and A J - - 1 1 4  are e l e c t r i c a l l y  i n t e r l o c k e d  w i t h  t h e  glove box 
exhaust  f a n s ,  A J - 1 2 l A  and A J - l 2 1 R ,  t o  run o n l y  if A J - 1 2 1 A  o r  AJ-121B i s  
o p e r a t i n g .  

Exhaust f a n s  AJ-113 and AJ-114  are equipped w i t h  p i t o t  t u b e s  and d i f -  
f e r e n t i a l - p r e s s u r e  swi tches ,  which are e l e c t r l c a l l y  i n t e r l o c k e d  w i t h  t h e  
area supply f a n ,  A J - 1 1 2  e 

ment p r e s s u r e ,  should mechanical f a i l u r e  cause one of tlie Cans t o  cease 
func t ioning  

This  arrangement w i l l  main ta in  n e g a t i v e  conta in-  

Fan A J - 1 0 9  p rovides  t h e  prime exhaust fo r  t h e  components wash area o n l y ;  
4035 c f m  are exhausted through CA-24 p r e f i l t e r s  and Model 1-G a b s o l u t e  
f i l t e r s  t o  t h e  i n t a k e  f o r  f a n s  AJ-113 and A J - 1 1 4 ,  descr ibed  above. Pan 
AJ-109 i s  e l e c t r i c a l l y  i n t e r l o c k e d  t o  run o n l y  when e i t h e r  one or both 
f a n s  A J - 1 1 3  and A J - 1 1 4  are running. 

Fans AJ-109 and AJ-11.3 are connected t o  t h e  emergency power f a c i l i t y .  In 
t h e  event  of normal power f a i l u r e ,  only fan  AJ-109 and f a n  AJ-113 w i l l  
cont inue  t o  run.  I n  t h e  event  of A J - 1 1 3  f a i l u r e ,  A J - 1 1 4  can b e  operatt?d 
on emergency power by pushing t h e  A J - 1 1 3  s t o p  but ton .  
power, f a n s  A J - 1 1 4  and A J - 1 1 2  are r e s t a r t e d  by pushing the reset  b u t t o n  on 
t h e  t r a n s f e r  swi tch  panelboard.  

Upon r e t u r n  t o  normal 

Exhaust f a n s  A J - 1 0 9 ,  AJ-113, and AJ-114 are pneumatical ly  c o n t r o l l e d .  I:n 
case of ins t rument -a i r  f a i l u r e ,  t h e  fan-cont ro l  dampers are open and fans  
o p e r a t e  a t  maximum c a p a c i t y .  
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4.  GI ove-Box and Enclosure Exhaust I 

The glove-box and e n c l o s u r e  exhaust  system c o n s i s t s  o f  f a n s  AJ-121A and 
AJ-1213. 

Fan AJ-121A o r  AJ-12lB i s  opera ted  t o  exhaust  t h e  22 glove boxes and enclo-  
s u r e s  conta ined  w i t h i n  t h e  f a c i l i t y .  Each glove box and e n c l o s u r e  i s  
designed f o r  a maximum f low of 25 cfm through i n t a k e  a b s o l u t e  f i l t e r s  sand- 
wiched between F i b e r g l a s  p r e f i l t e r s ,  exhaust  p r e f i l t e r s ,  and exhaust  a b s o l u t e  
f i l t e r s .  The exhaust  from a l l  glove boxes and e n c l o s u r e s  ( t o t a l  550 cfm) 
is connected t o  a common d u c t  system, then  passed through one of two 
para l le l -connec ted  a b s o l u t e  f i l t e r s  t o  t h e  s u c t i o n  of e i t h e r  f a n  AJ-12JA 
o r  f a n  AJ-121I3, and f i n a l l y  d ischarged  to t h e  atmosphere,  

Damper AM-110 t o  f a n s  AJ-121A and AJ-1213 i s  pneumatical ly  c o n t r o l l e d  by 
a vacuum c o n t r o l l e r  l o c a t e d  i n  t h e  chemical-process area. The vacuum con- 
t r o l l e r  i s  set  t o  c o n t r o l  t h e  p r e s s u r e  i n  t h e  duct  header  a t  minus 6 i n .  
w,g. I f  t h e r e  is  a malfunct ion i n  t h e  vacuum c o n t r o l l e r ,  a vacuum-relief 
v a l v e  l o c a t e d  a d j a c e n t  t o  t h e  vacuum c o n t r o l l e r  w i l l  re l ieve,  t o  maintain 
t h e  duc t  header  a t  minus 6 i n .  w.g. The p r e s s u r e  in each glove box and 
e n c l o s u r e  is  c o n t r o l l e d  manually a t  a p r e s s u r e  ranging  from minus 0.5 t o  
minus 1 . 0  i n .  w a g .  w i t h  r e s p e c t  t o  the room. 

Damper AM-105 is e l e c t r i c a l l y  c o n t r o l l e d  t o  be  open when f a n  A.J-121A is  
o p e r a t i n g ,  Damper AN-109 i s  e l e c t r i c a l l y  c o n t r o l l e d  t o  be  open when f a n  
AJ-l21B is  o p e r a t i n g .  
c o n d i t i o n ,  t h e  damper t o  t h a t  f a n  is c l o s e d .  

When AJ-123.A o r  AJ-12lB is i n  s tandby o r  a u x i l i a r y  

I n  case of f a n  f a i l u r e ,  t h e  p r e s s u r e  swi tch  l o c a t e d  a t  the f a n  s u c t i o n  w i l l  
t r a n s f e r  power t o  t h e  o p p o s i t e  f a n  and provide  u n i n t e r r u p t e d  o p e r a t i o n .  

Fans AJ-121A and AJ-121B are connectled t o  emergency power and,  i n  case of 
power f a i l u r e ,  e i t h e r  fan w i L 1  cont inue  t o  run.  

I n  case of ins t rument -a i r  f a i l u r e ,  damper A M - i l O  opens f u l l y  and e i t h e r  
fan.AJ-P2u o r  AJ-121B w i l l  o p e r a t e  a t  maximum c a p a c i t y .  

5 ,  Emergency Power 

Emergency power i s  provided t o  t h e s e  f a n s  as s taEed above. The t i m e r  i n  
t h e  emergency power c i r c u i t  w i l l  b r ing  t h e  f a n s  on l i n e  i n  t h e  fol lowing 
sequence: 

(1) AJ-12lA o r  AJ-12iB ( g l o v e b o x  and e n c l o s u r e  exhaus t )  

(2) AJ-113 o r  AJ-114 (general-area exhaus t )  

( 3 )  AJ-109 (components-wash-area exhaust  1 

6 .  Barometric Dampers 

P r o t e c t i o n  a g a i n s t  t h e  bui ldup  of excess n e g a t i v e  p r e s s u r e s  w i t h i n  t h e  
c a l u t r o n ,  wash, and chemistry areas, and t h e  equipment a i r  lock  i s  provided 
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by barometric-type dampers. These are p r e s e t  t o  open and provide  vacuu111 
r e l i e f  when t h e  p r e s s u r e  w i t h i n  an area becomes less than minus 0.3 i.n. 
w.g. The wash-area p r e s s u r e  i s  r e fe renced  t o  t h e  p r e s s u r e  i n  t h e  c a l u t r o n  
area and may reach  a v a l u e  of minus 0,6 i n .  w.g.  The pi-essures i n  t h e  
remaining areas are re fe renced  t o  t h e  b u i l d i n g  area sur rounding  she  
f a e i l i t y  . 
Rel i e f  a i r  passes through t h e  barometr ic  dampers and CA-24 f l l t e r s  (with 
Dycon media) p r i o r  t o  e n t e r i n g  an  o p e r a t i n g  area. 
contamination between areas. 

F i l t e r s  l i m i t  c ros s -  

C .  INSTRUMENTATION 

Reference: Evaporator Instrument AppZlcaLion (Pig. 7 )  and Glove Box 
Ins t rument  App l i ca t ion  Diagram (Pig.  8) 

1 .  I n t r o d u c t i o n  

The fo l lowing  informat ion  covers  t h e  m a j o r i t y  of i n s t r t m e n t a t i o n  and as- 
s o c i a t e d  a p p l i c a t i o n s  used i n  t h e  s u b j e c t  system, Ins t ruments  no t  covered 
i n  t h i s  r e p o r t  are i t e m s  such as p r e s s u r e  gages ,  Rotameters,  and o t h e r  
minor dev ices .  

2 ,  Evaporator  System 

a .  Equipment  D e s c r i p t i o n  

The evapora tor  system c o n s i s t s  of one LO gph, 100,000 Btu/hr  evapora to r ,  
@-102; one 23-gal vacuum chamber, P-110; one condenser,  C-104; two 360-gal 
condensate hold t anks ,  F-103A and F-103B; ~ W C J  evapora tor  f eed  t a n k s ,  F-1028 
and F--102B; and one steam condensate t ank ,  P-1.05. 

b ,  Process Flow 

The feed  supply ' to the system i s  a n i t r i c  a c i d  mixture  from t h e  l i n e r  wash 
pass ing  through two s o l u t i o n  f i l t e r s ,  G-101 and G-10U. 
t o  feed  tanks  F-102A and F-102B and i n t o  t h e  evapora to r ,  C-102. The 
evapora to r  product  is  d ischarged  i n t o  a 2-gal c o n t a i n e r  f o r  removal from 
t h e  enc losu re .  Process  condensate flows through the condenser,  C-104, 
i n t o  condensa te  hold t ank  P-l03A o r  F-163B. The vacuum chamber, F-13.8, i s  
p r i m a r i l y  designed t o  d r a i n  accumulated l i q u i d s  : f r o m  t h e  Ellter u n i t s  and 
connec t ing  l i n e s  t o  e l i m i n a t e  s o l u t i o n  holdup a f t e r  each batch p r o c e s s i n g -  
T h e  vacuum system i s  a l so  a v a i l a b l e  t o  remove l t q u i d s  from the  bottoin of  
enc losu re  R-102 i n  ease of l i n e  breakage o r  s p i l l s .  The s o l u t i o n s  drawn 
from t h e s e  areas are then d ischarged  i n t o  one of t h e  evapora to r  feed  t anks ,  

Feed i s  supp l i ed  

F-102A or  F-lQ2B. 

c .  Ins t ruments  and  Contro ls  
Temperature in the evaporator i s  d e t e c t e d  by us ing  a 0 EO 15Q°C d i a l - t y p e  
"Lermometer TI -118 ,  i n  a cantalum well. During evaporat:i.on TI -118  s ' t l ~ ~ l d  
i n d i c a t e  ~ 1 1 0 O C .  
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The p r o c e s s  l e v e l  i n  t h e  evapora tor  is maintained by pneumatic sens ing  
w i t h  a 0- t o  50-in. w.g. "Foxboro" leve l  t r a n s m i t t e r ,  LN-113, and a f l o w  
i n d i c a t o r ,  FI-231, i n  c o n j u n c t i o n  w i t h  a 0- t o  50-in. w . g ,  Poxboro level- 
i n d i c a t o r  c o n t r o l l e r ,  LIC-114. The f i n a l  c o n t r o l  device  is a Conoflow 
l e v e l - c o n t r o l  valve, LCV-115.  During o p e r a t i o n ,  F1-231 should be a d j u s t e d  
t o  a l l o w  q ~ O . 4  s c f h  of a i r  i n t o  t h e  bubble tube ,  and t h e  c o n t r o l  index  on 
LIC-114 should b e  p r e s e t  a t  ~ 1 4  I n .  w , g , ,  which is t h e  d e s i r e d  l i q u i d  
level  of t h e  e v a p o r a t o r ,  The l e ~ e l  may be  checked by observ ing  t h e  h e i g h t  
as i n d i c a t e d  by a s i g h t  g l a s s  on t h e  evapora tor .  

S t e a m  p r e s s u r e  t o  t h e  evapora tor  i s  sensed and c o n t r o l l e d  by a 0 - t o  100- 
p s i g  "Kieley-Nueller" p r e s s u r e - i n d i c a t i n g  c o n t r o l l e r ,  PIG-116, 
matic output -cont ro l  signal a d j u s t s  t h e  "Research Controls"  p r e s s u r e -  
c o n t r o l  valve, PGV-117, u n t i l  t h e  d e s i r e d  p r e s s u r e  i s  reached. The con- 
t r o l  index  on PIC-116 should be set a t  1~25 p s i p , .  A p r e s s u r e - r e l i e f  valve, 
PSV-311, i s  inc luded  i n  t h e  steam supply t o  p r o t e c t  t h e  evapora tor  a g a i n s t  
h igh  steam p r e s s u r e s .  Should a 
release o f  steam p r e s s u r e  occur  vrfthin t h e  e n c l o s u r e ,  a p r e s s u r e - i n d i c a t i n g  
ins t rument  w i t h  c o n t a c t s  is  p r e s e t  t o  i n s t a n t l y  close t h e  so lenoid  v a l v e ,  
when a n  i n c r e a s e  o c c u r s  a t  minus 0.2 i n .  w.g., thereby  c o n t r o l l i n g  t h e  
f low of steam t o  t h e  e v a p o r a t o r ,  A t  t h e  same t i m e ,  a n  alarm QCCUPS a t  t h e  
annuncia tor  p a n e l ,  The steam condensate  from t h e  evapora tor  i s  sensed by 
a c o n d u c t i v i t y  e lement ,  C E - 1 2 7 ,  and i n d i c a t e d  by a 0- t o  50-micromho con- 
d u c t i v i t y  ins t rument ,  CIS-128, 
p r e s e t  t o  a c t u a t e  alarm CA-269 a t  15 micromhos. 

The pneu- 

PSV-311 i s  p r e s e t  t o  r e l i e v e  a t  60 p s i g .  

The c o n t r o l  index  on CIS--128 should be  

The f e e d  tanks  are provided wi th  "B/W" e l ec t r i ca l  probe-type l e v e l  detec-  
t o r s  LS-109 and LS-110, which are p r e s e t  t o  alarm a t  90% of t h e  tank  
c a p a c i t y  (LA-262 and TSI-263) e 

The condensate  hold t a n k s  are provided w i t h  B/W e lec t r ica l  probe-type 
l e v e l  d e t e c t o r s  LS-119 and LS-120, which are p r e s e t  t o  alarm at ~ 6 0 %  of 
t a n k  c a p a c i t y  (LA-121 and LA-122); LA-264 and LA-265 a l s o  alarm a t  ~ 9 0 %  
of t a n k  capaci ty . ,  The steam condensate  hold tank  and t h c  c o o l i n g  water 
hold t a n k s  are equipped wi th  similar Level-detect ion and alarm systems.  

The vacuum chamber is  provided w i t h  an 11-in.  v e r t i c a l  s i g h t  g lass ,  Ll-152, 
t o  v i s u a l l y  determine t h e  tank  level .  No leve l  alarm i s  supplied. .  

A l l .  alarms and ins t ruments  wi th  c o n t r o l  indexes  are l o c a t e d  on rhe  p a n e l  
of the main a n n u n c i a t o r ,  

3 ,  Furnace Glove Boxes 

a ,  General 

The furnace  g love  boxes are used p r i m q r i l y  as e n c l o s u r e s  i n  which t h e  
muff le  f u r n a c e s  may be loaded o r  unloaded, 
a t  minus 0.5 t o  minus 1 .0  i n ,  w.g,, with  r e s p e c t  t o  t h e  surrounding atmos- 
phere ,  t o  e n s u r e  containment of t h e  conrarninated a i r  and materials i n s i d e  
th2 boxes.  

Each e n c l o s u r e  i s  maintained 
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There are seven glove boxes t h a t  are equipped for f u n a c e  o p e r a t i o n s .  
of  t h e s e  boxes use small muffle-type f u r n a c e s  and two boxes have vertical-  
tube  f u r n a c e s  f o r  t h e  i g n i t i o n  of  carbon s a l v a g e ,  These tube  f u r n a c e s  are 
l o c a t e d  benea th  glove boxes R - l l l h  and R - B l l B .  

F i v e  

b .  Servl'ces 

C e r t a i n  boxes are a p p r o p r i a t e l y  equipped w i t h  a supply and r e t u r n  c h i l l e d -  
water system, oxygen supply,  and 1 1 5 4 ,  60-cps AC r e c e p t a c l e s  * Glove boxes 
R-11lA and R - 1 1 1 3  are a l so  equipped w i t h  an ins t rument -a i r  supply.  
glove boxes are equipped w i t h  f i r e - s p r i n k l e r  systems. 

A l l  

c ,  Instruments and Controls . - ~  ~ 

The fo l lowing  informat ion  r e f e r s  t o  ins t rument  a p p l i c a t i o n  numbers on glove 
box R-11L4, but  i s  t y p i c a l  f o r  t h e  c a n t r o l s  of all furnace  glove boxes, 

(1) Box p r e s s u r e  is c o n t r o l l e d  by she manual adjustment  of a valve 
l o c a t e d  on t h e  exhaust d u c t ,  
diaphragm-type p r e s s u r e - i n d i c a t i n g  ins t rument ,  PIS-203, having 
a 0- t o  minus 2-in. w . g .  p r e s s u r e  range and a d j u s t a b l e  alarm 
c o n t a c t s .  
O S 4  i n .  w.g. 

P r e s s u r e  i s  i n d i c a t e d  on a ':Ways'P 

The c o n t a c t s  a r e  preset t o  a c t u a t e  alarm PA-240 a t  minus 

( 2 )  Furnace temperature  is a u t o m a t i c a l l y  c o n t r o l l e d  by an i n d i c a t i n g  
pyrometer,  TIC-139, having a range of 0 t o  l l O O ° C  w i t h  "ON-OFF" 
c o n t r o l  a c t i o n  and thermocouple-burnout p r o t e c t i o n .  Temperature i s  
sensed i n  t h e  furnace  w i t h  a chromel-alumeh thermocouple, TE-138. 
The instrument  is a l s o  provided w i t h  a high-temperaLure a d j u s t a b l e  
set p o i n t  f o r  a c t u a t i o n  of alarm TA-239. The alarm should be p r e s e t  
TO a c t u a t e  a t  50'F (%28"C> above t h e  c o n l r o l  set  p o i n t .  

(3) Cont ro ls  are l o c a t e d  a d j a c e n t  t o  the enclosure  to provide  z i r h e r  
maiiual o r  au tomat ic  furnace  c o n t r o l .  Both forms of cor i t rol  are 
i n t e r l o c k e d  w i t h  t h e  c o n t a c t s  i n  t h e  F i s h e r  and P o r t e r  (0.2 t o  
4 gpm) f low- indica t ing  swi tch ,  FIS-150, l o c a t e d  i n  t h e  f u r n a c e  
cooling-water d i s c h a r g e  l i n e  .. Furnace-lemperature conLro1 i s  
i n o p e r a b l e  QI- f a i l - s a f e  i f  the cool ing-water  d i scharge  flow i s  
less than  2.0 gpm. 

S i g n a l  l i g h t s  are provided t o  show when t h e  cooling-water-supply 
so lenoid  v a l v e ,  EOV-146 and t h e  oxygen-supply sol.enoid valve 
EOV-147, are open and t h e  system i s  normal. 

( 4 )  A l l  alarms are l o c a t e d  on t h e  pane l  of t h e  main annuncia tor .  

d .  Abnormal Condi t ions 

Furnaces are cooled by c i r c u l a t i n g  c h i l l e d  water. Primary COntKOlS on 
t h e  bu rn ing  o p e r a t i o n  relate ti:, (1) flow  ate of c h i l l e d  c o o l i n g  water 
t o  the fiirnace and (2) excess ive  temperature  i n  t h e  burning chamber. 
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(1) I f  t h e  cooling-water f low f a l l s  below 2 gpm i n  t h e  tube  f u r n a c e s  and 
i f  it f a l l s  below 0,1 gpm i n  t h e  muffle f u r n a c e s ,  t h e  ch i l led-water  
i n d i c a t o r  l i g h t  w i l l .  a u t o m a t i c a l l y  go o f f ,  t h e  furnace  power w i l l  
c u t  o f f ,  and t h e  furnace  i n d i c a t o r  l i g h t  w i l l  go o u t ,  Oxygen w i l l  
a l s o  be  c u t  o f f  and t h e  pane l  l i g h t  t h a t  i n d i c a t e s  oxygen f low w i l l  
go Out. 

The remedy f o r  t h i s  s i t u a t i o n  i s  t o  determine why t h e  f low of c o o l i n g  
water f e l l  below p e r m i s s i b l e  r a t e s ,  Once found, the  c o n d i t i o n  should 
be c o r r e c t e d  and t h e  furnace  put back i n t o  o p e r a t i o n ,  Inadequate  
o p e r a t i o n  of t h e  ch i l led-water  pump o r d i n a r i l y  i s  t h e  primary cause  
of t h e  problem. Other  causes  could be  improper o p e r a t i o n  of t h e  
e l e c t r i c a l l y  opera ted  valve c o n t r o l l i n g  water f low t o  t h e  f i v e  small 
muffle-furnace c o o l i n g  c o i l s  o r  c o l l e c t i o n  of d i r t  i n  t h e  c o o l i n g  
water. 

The two v e r t i c a l  tube  f u r n a c e s  are n o t  equipped ~71th s o l e n o i d  valves 
i n  t h e  water supply i n  o r d e r  t h a t  a cont inuous f low of water from 
t h e  emergency supply system w i l l  be maintained should t h e  normal 
ch i l led-water  system fa i l . .  The h e a t  load  i n  t h e  f i v e  muff le  f u r n a c e s  
i s  not  cons idered  h igh  enough t o  r e q u i r e  t h i s  emergency cool ing .  

(2) I f  t h e  temperature  in t h e  burning chamber becomes t o o  h igh ,  i t  w i l l  
show on t h e  annuncia tor  pane l  and an alarm w i l l  b e  sounded. The 
cause  could be f a i l u r e  of t h e  temperature  c o n t r o l  t o  cut  o f f  t h e  
f u r n a c e  a t  t h e  p r e s e t  l eve l?  I f  t h i s  o c c u r s ,  t h e  instrument: should 
be turned  o f f  manually and an ins t rument  mechanic c a l l e d .  

4 .  Pliscel laneous Glove Boxes 

Box p r e s s u r e  i s  c o n t r o l l e d ,  i n d i c a t e d ,  and d a r n e d  ( see  S e c t ,  3.c.1, p .  1 6 ) .  
Instrument  air, s p r i n k l e r s ,  and miscel laneous s e r v i c e s  are suppl ied  where 
r e q u i r e d ,  (This i s  t y p i c a l  f o r  boxes R-IO%A and R - ' L O B ,  R-1x2 through 
R-1.22, R-127, and R-128.1  

5 ,  Storage Tanks -- 
a ,  bevel Detection 

A l l  s t o r a g e  t a n k s  have e i t h e r  v i s u a l  s i g h t  g l a s s e s  o r  alarm d e v i c e s  t o  
determine levels.  The tank  schedule ,  as fol lows,  l ists  t h e  i n d i v l d u a l  
d e v i c e s  : 
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Tank 
Xiumber 

F-101 

F-llOa 

F-102A 

F-102B 

b 

b 

F-103AC 

F-103BC 

F-105' 

i?-P06c 

18 

Serv ice  

Nitric a c i d  makeup tank  

Vacuum chamber 

Evaporator f eed  tank. 

Evaporator feed  tank  

Evaporator condensate hold t ank  

Evaporator: condensate hold tank  

Steam condensate hold  t ank  

Cooling water hold tank  

Capacity 
(ga l  1 

55 
23  

15  0 

15  0 

3OQ 

300 

300 

300 

Level Device 

S igh t  g l a s s  

S igh t  g l a s s  

~ 9 0 %  c a p a c i t y  alarm 

~ 9 0 %  c a p a c i t y  alarm 

~ 6 0 %  and 90% 
c a p a c i t y  alarm 

c a p a c i t y  alarm 

c a p a c i t y  alarm 

c a p a c i t y  alarm 

~ 6 0 %  and 9 O X  

~ 6 0 2  and 90% 

~ 6 0 %  and 90% 

Refer  t o  p .  1 2 ,  Sec t ion  C.2.c, and t o  LI-152 i n  F i g .  7 f o r  t y p i c a l  a 

a p p l i c a t i o n  a 

% e f e r  t o  p .  1 2 ,  Sec t ion  C.2 ,c ,  and t o  evapora to r  f eed  t anks  i n  P i g .  7 
f o r  t y p i c a l  a p p l i c a t i o n .  

F i g .  7 f o r  t y p i c a l  a p p l i c a t i o n .  
Refer  t o  p .  1 2 ,  Section C . 2 . c ,  and t o  t anks  F-103A and F-103B i n  C 

b.  A l a r m s  

A l l  alarms are l o c a t e d  on the  pane l  of t h e  main annunciator.  

6. Electrical  Operation o f  t h e  I..I_.. Carbon l__l__.. Burners . .. . .. _. . . . 

The e l e c t r i c a l  c i r c u i t r y  of t h e  carbon bu rne r s  provides  t h e  fo l lowing  
c o n t r o l  w i t h  t h e  fu rnace -con t ro l  swi t ch  i n  the au tomat ic  p o s i t i o n  
(normal o p e r a t i o n )  : 

Loss of coo l ing  water w i l l  t u r n  o f f  t h e  h e a t i n g  power and t u r n  o f f  
the oxygen. 

Excess tempera ture ,  as ind ica t ed  by rhe Fheelco eontrol l -er  on t h e  
s o u t h  w a l l ,  w i l l  t u r n  o f f  t h e  h e a t i n g  power, t u r n  o f f  t h e  oxygenp 
and a c t u a t e  t h e  high-temperature alarms, TA-239 and TA-241, a t  t h e  
annuncia tor  pane l .  

L o s s  of vacuum i n  the  glove box ~ i 1 . 1  t u r n  o f f  t h e  h e a t i n g  power, 
turn o f f  t h e  oxygen, and a c t u a t e  the glove-box h igh-pressure  alarm 
a t  the  annunc ia t a r  panel. 

A f t e r  any of t h e  above t r o u b l e s  have been c o r r e c t e d ,  t h e  reset b u t t o n  a t  
t h e  fu rnace -con t ro l  s t a t i o n  must be pushed t o  K~SUITE normal o p e r a t i o n .  
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7, Annunciator  Panel 

The annunc ia to r  pane l  i s  an e l e c t r i c a l l y  ope ra t ed  i n d i c a t o r  board whose 
purpose is t o  v i s u a l l y  and a u d i b l y  inform t h e  pe r sonne l  I n  the o p e r a t i n g  
area t h a t  a c o n d i t i o n  of t r o u b l e  - p o t e n t i a l  o r  a c t u a l  - e x i s t s .  

Some 65 i n d i c a t o r  l i g h t s  respond t o  s e v e r a l  d i f f e r e n t  t ypes  of t r o u b l e  
and each type  w i l l  be t r e a t e d  i n d i v i d u a l l y  i n  the fo l lowing  pages.  In- 
d i c a t o r  l i g h t  numbers, l o c a t i o n  of t r o u b l e ,  cause of t r o u b l e ,  and means 
of c o r r e c t i n g  t o  a s a f e  c o n d i t i o n  be covered ,  I n  a d d i t i o n  t o  those  
i n  t h e  plutonium and uranium containment f a c i l i t y ,  f ive alarms invo lv ing  
t h e  a d j o i n i n g  convers ion  and uranium l a b o r a t o r i e s  (work a s s o c i a t e d  w i t h  

51Sm and uranium) have been added t o  t h e  annunc ia to r  p a n e l .  

The fo l lowing  l i g h t s  on t h e  annunc ia to r  pane l  i n d i c a t e  low room prssswre: 

Light  Number Loca t i o n  

(1) PA-272 
(2) PA-274 
( 3 )  PA-401 
( 4 )  PA-270 

C h emf c a 1-p r o c e s s are a 
Calu t ron  o p e r a t i o n s  area 
Equipment a i r  Lock 
Components wash area 

Optimum room p r e s s u r e  i n  (11, (2)  and ( 3 )  Is minus 0,X i n ,  wag. w i t h  
r e s p e c t  t o  a d j a c e n t  (0 .0  i n e  w.g.> r05m pressure, A dec rease  i n  room 
p r e s s u r e  t o  minus 0.15 i n -  w a g .  will aceuate  low-pressure alarms for t h e  
r e s p e c t i v e  areas. Optimum room p r e s s u r e  f o r  ( 4 )  f s  minus 0.15 i n .  w a g .  
and a dec rease  i n  room p r e s s u r e  t o  minus 0.2 i n .  w a g .  t ~ j i l l  a c t u a t e  the 
low-pressure alarm f o r  t h i s  area. 

A c o n d i t i o n  of low room p r e s s u r e  simply means t h a t  aFr i s  l e a v i n g  t h e  
r o ~ m  f a s t e r  than  i t  i s  e n t e r i n g .  This  could be caused by  plugged i n l e t  
a i r  f i l t e r s ,  inadequate  supply-fan a i r  t r a n s f e r ,  and p o o r l y  o p e r a t i n g  
i n l e t  dampers. Adjustment of i n l e t  and o u t l e t  aFr 5 s  c o n t r o l l e d  by t h e  
General UiAlities Department and any cond i r ion  of low r o ~ m  p r e s s u r e  should 
be r e p o r t e d  to them. Weighted dampers w i l l  open i n  the walls of each  
are.a, p reven t ing  room p r e s s u r e  from going below minus 0 , 3  i n ,  w.g, 

The: fo l lowing  l i g h t s  on t h e  annuciaeor  p a n e l  i n d i c a t e  high room pressure 
i n  t h e  fo l lowing  areas: 

L igh t  Numb e r Loe a t Lon 

(1) PA-273 
(21 PA-275 
( 3 )  PA-402 
( 4 )  PA-231 

Chemical-process area 
Calu t ron  o p e r a t i o n s  a r e a  
Equipment. a i r  l o c k  
Components wash area 

Opt~irnum room p r e s s u r e  i n  (11, ( 2 1 ,  and ( 3 )  i s  minus Q,1 i n .  w,g.  w i th  
r e s p e c t  t o  room p r e s s u r e  o u t s i d e   he c o n t r o l l e d  area, An i n c r e a s e  I n  
room p r e s s u r e  t o  minus 0.05 i n q  w. g. w i l l  actuate h igh-pressure  alarms 
i n  t h e s e  areas. Optimum room p r e s s u r e  i n  t h e  components wash area is  
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minus 0.15 i n .  w . g . ,  and a n  i n c r e a s e  i n  p r e s s u r e  t o  minus 0 .1 i n .  F J . ~ .  w i l l  
a c t u a t e  t h e  high-pressure alarm f o r  t h i s  area. 
a d j a c e n t  areas ( p r e s s u r e  Q.0 i n .  w.g. )  , t h e  t r o u b l e  coulxl l i e  i n  t h e  i n -  
l e t  supply system, damper, o r  fan, o r  i t  could b e  caused by semi-plugged 
c o n d i t i o n s  i n  t h e  exhaust  system. Adjustment of t h e  i n l e t  and o u t l e t  
a i r  i s  c o n t r o l l e d  by t h e  General U t i l i t i e s  Department and t h i s  c o n d i t i o n  
of high room p r e s s u r e  should be c a l l e d  t o  t h e i r  a t t e n t i o n .  

I f  no doors  are open t o  

S i g n a l s  i n d i c a t i n g  t r o u b l e  due t o  excessive fwnaoe temperature are 

Glove Box L i g h t  Number -.___I. 

Th-239 
TA-241 
TA-249 
TA-2 5 2 
TA-2 5 6 
TA-2 5 9 
TA-260 

R-111B 
R - l  IIA 
R - 1 2 5  
R-124 
R - 1 2 3  
K - 1 2 8  
R-129 

Zigh-temperature wa-i;er2 on t h e  exhaust  s i d e  of w a t e r - c h i l l e r  C-105 vill .  
a c t u a t e  Light  TA-132 on the annuncia tor  panel.. High temprra ture  i n  t h e  
water a t  t h i s  p o i n t  can be caused by improper o p e r a t i o n  of t h e  c h i l l e r  
u n i t  o r  by t h e  h e a t  load  on t h e  system exceeding the  c o o l i n g  c a p a c i t y  
of t h e  c h i l l i n g  u n i t ,  I n  e i t h e r  case, t h e  General Uti.l.ities Department 
should be consul ted .  

The fo l lowing  l i g h t s  on t h e  annuncia tor  pane l  i n d i c a t e  a c o n d i t i o n  of 
high conductivity (which, i n  t u r n ,  means t h a t  s o l u t i o n  c o n t a i n i n g  heavy 
elements  i n  a n  a c i d  medium i s  p a s s i n g  t h e  c o n d u c t i v i t y  monitor ing 
s t a t i o n )  :: 

Light  Number Locat ion 

CA-2 34 C h i l l e d  water hold tank  E'-106 
CA-269 Steam condensate  l i n e  t o  P-105 

To remedy t h i s  s i t u a t i o n ,  i t  is  necessary  t o  determine where t h e  process  
s o l u t i o n  is  g e t t i n g  i n t o  t h e  ch i l led-water  system. The T I W S ~  probable  
cause i s  a l e a k  i n  t h e  c o o l i n g  system of the process-evaporator  condenser 
o r  t h e  evapora tor  i n t o  t h e  steam condensate-  
tion ilrd should be reported to  supewision imediake  Zy . !i'h?:s i s  u very szrious s i tua-  

In  t h e  process  wash area there are f o u r  condit:ions that can a c t u a t e  sig- 
n a l s  on t h e  annuncia tor  pane l  : 

L i g h t  Number Condit ion 

(I) PA-226 Bigh pressure in l iner  enclosure X - 2 0 l A  
(2)  P ~ I - 2 2 5 ~  High pressure i n  M and E encZosure R-102B 
( 3 )  PA-292 High piqessure (discharge) a t  chzni pwnps 

( 4 )  PA-300 High pressure i n  chzm pump encZosurz 

This  pane l  alarm i s  n o t  a c t u a t e d .  

J-ZOZA ufid J-ZOZB 

a 
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Gptimum p r e s s u r e  i n  (1) , ( 2 ) ,  and ( 4 )  i s  minus 0.5 i n .  wag.  w i t h  respect 
t o  room p r e s s u r e .  High-pressure alarms w i l l  a c t u a t e  i f  t h e  p r e s s u r e  i n  
t h e s e  enc losu res  rises t o  minus 0,2 i n ,  w,g. 

S i t u a t i o n s  (l), ( 2 ) ,  and (4) can be remedied by de termining  t h e  cause  of 
h igh  p r e s s u r e .  I f  t h e  e n c l o s u r e s  are t i g h t l y  c losed  and t h e  c o n t r o l  v a l v e  
is  f u l l y  opened, one must suspec t  t h e  exhaus t  Fi l ter .  Changing f i l t e r s  
should c l e a r  up t h e  t r o u b l e .  

The fo l lowing  l i g h t s  on t h e  annunc ia to r  pane l  i n d i c a t e  high. pressure in 
-the glove boxes: 

- L i g h t  lJumber Glove Box L i g h t  Number Glove Box 

PA-240 
PA-2 42 
PA-24 3 
PA-2 44 
PA-245 
PA-2 46 
PA-2 4 7 
PA-248 
PA-250 

K- 11 1 A  
R-111B 
R-1 L 2 
R-113 
R-114 
R-116 
R-117 
R-138 
R-128 

PA-2 5 I 
PA-25 3 
PA-254 
PA-255 
PA.-25 7 
PA-2 5 8 
PA-2 6 1 
PA-286 

R-L25 
R-124 
8-122 
R-123 
R-126 
8-12 7 
8-129 
R-115 

Optimum o p e r a t i n g  c o n d i t i o n s  c o n s i s t  of a box p r e s s u r e  of minus 0.6 
w.g. wi th  r e s p e c t  t o  room p r e s s u r e .  I f  the p r e s s u r e  rises t o  minus 
0.2 i n .  w.g. ,  t h e  alarm i s  a c t u a t e d .  If  t h e  box p r e s s u r e  dec reases  

i n .  

to 
below minus 1 i n .  w.g., t h e  s i t u a t i o n  can be remedied by a d j u s t i n g  t h e  
b a l l  valve on t h e  o u t l e t  f i l t e r  t o  dec rease  t h e  ra te  o f  exhaus t  from 
t h e  box, t h u s  a l lowing  box p r e s s u r e  t o  approach optimum o p e r a t i n g  con- 
d i t i o n s .  If  t h i s  does not  remedy the. s i r u a t i n n ,  change t h e  i n l e t  f i l t e r .  

To remedy the high-pressure s i t u a t i o n ,  i t  s h o u l d  @e de te r in i aed  t h a t  t h e  
manual v a l v e  on t h e  box exhaus t  system i s  f u l l y  opened, I f  t h e  p r e s s u r e  
remains too h igh ,  this i n d i c a t e s  t h a t  t h e  exhaus t  f i l t e r  i s  plugged and 
needs r e p l a c i n g ,  

To p reven t  over f low,  a l l  s i x  t anks  have hzgh-zevez alaprns a t  n ~ 6 0 %  of 
c a p a c i t y  and four of t h e s e  t a n k s  have a very-l~?;gh-LsveZ alarm a t  ~ 9 0 %  
of c a p a c i t y .  The i r  annunc ia to r  l i g h t  numbers and t ank  nunibers are as 
fo l lows  : 

L i g h t  Number Tank l h m b e r  

LA-235 (60%) 
LA-266 (910%) 
LA-236 (60%) 
LA-267 (902 )  
LA-121 (60%) 
LA-264 (90%) 
LA-122 ( 6 0 % )  
LA-265 (90%) 
LA-262 (90%) 
LA-263 (90%) 

F-106 (ch i l led-water  ho ld ing  tank)  
P-106 
F-105 (steam-condensate tank)  
P-105 
F-103A (process-condensate ho ld  tank)  

F-lQ3I3 gprocess-rondensate ho1d tank)  

F-lQ2A (evapora tor  f e e d  t ank)  
F-102B ( evapora t a r  f eed  tank)  

P-103h 

F-103B 
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FJlien alarm signa1.s i n d i c a t e  t h a t  %60% of c a p a c i t y  has heen reached i n  any 
t ank ,  a t t e n t i o n  should b e  given t o  t h e  amount of- s o l u t i o n  s t i l l  t o  be 
t r a n s f e r r e d  t o  t h e  tank  i n  question. I f  t h e  qu": i t r i ty  of s o l u t i o n  y e t  t o  
be t r a n s f e r r e d  i s  enough t o  fill t h e  tank  above b9OX of c a p a c i t y ,  arrange-  
ments should be  made t o  e i t h e r  t r a n s f e r  fl.ow t o  an a d j a c e n t  tank,  o r 3  i f  
t h i s  i s  n o t  p o s s i b l e ,  to d i s c o n t i n u e  fl.aw t o  t h e  tank u n t i l  t h e  tank can 
b e  emptied.  A l l  t a n k s ,  wi th  t h e  except ion  of evapora tor  feed  t a n k s ,  w i l l  
have t o  be sampled f o r  plutonium c o n t e n t  and t h e  ana.lys1.s w i l l  have t o  be 
below p e r m i s s i b l e  levels b e f o r e  any tank  can be emptied. 

The fo l lowing  l i g h t s  on t h e  annuncia tor  panel i n d i c a t e  high pressures in 
enclosures : 

Locat ion  --.-. . -._. . . . 

PA-301 R-102 (process  f e e d  tanks  enclosure) 
PA-302 R-103 (process  condensate  tanks  enc losure)  

B o t h  of the  above e n c l o s u r e s  have f i l t e r e d  i n l e t  a i r  and d u a l  exhaus ts  
through a b s o l u t e  f i l t e r s .  P r e s s u r e  i n  t h e s e  areas i s  set to minus 0,6 i n .  
w.g., and a n  i n c r e a s e  i n  p r e s s u r e  t o  minus 0 .2  i n ,  w,g. wi 3 a c t u a t e  an 
alarm. To remedy t h e  s i t u a t i o n ,  one o r  boLh e x h a u s t  f i l t e r -  should bc 
rep laced  by new ones. I f  p r e s s u r e  i n  t h e  enclosure become:. too  low, check 
f o r  a plugged in l e t :  f i l t e r  o r  improper  exhausc-valve adjustment .  

A d d i t i o n a l  Alarms on Annunciator Panel  ~- _."^___ 

(I.) PA-501: high-pressure track Kinney pump exhaust  f i l t e r  

(2)  PA-502: high-pressure conversion l a b  glove-box exhaust  f i l t e r  

( 3 )  PA-503: high-pressure chemistry l a b  gl ove-box exhaust  f i l t e r  

( 4 )  PA-504: h igh-pressure  glove-box exhause i n  conversion l a b  

(5) PA-505 :a high-low rooni pressure3 convcrsion l a b  

(5) PA-506: RCUS on emergency war-er syst(-71?1 

( 7 )  PA-587 : t r a c k  Kinney.-pump exhaust  ai h n t t e r y  power 

(8) PA-508: high-pressure main hood exhaust in uranium Lab 

(9) PA-509: high-pressure No, 8 hood exhaust  i n  uraniiitn l a b  

a 

a 

a 

a 

(10) PA-510: exhause f a n  o f f  plutoni-m-st  ;,?age a r e a  

(11) PA-511: main-area a i r - supply  f a n  

(12 1 PA-512 high-pressure source  and s p e c i d  nuclear inaterials 
s t o r a g e  area 

(13) KA-100: h igh- leve l  alpha exhaust stack 

( 1 4 )  RA-101: s l a c k  monitor i n o p e r a t i v e  
-. . . . . . . . . 
a NoL d i r e c t l y  a s s o c i a t e d  wi t l - t  t h e  Racli.oactFve Containment F a c i l i t y .  
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8 .  Radiation Detection Instruments f o r  Personnel Protect ion,  Building 9204-3 
_I______ - 

Location Radiation Number of 
Detector Detected Type Instruments Instrument 

__ 
Alpha or beta-gamma 
radiation monitor, Model 
9-2091 (New Model 2 2 7 7 - 1 )  

Alpha scintillation 
cawter, ?lode1 Q-1975B-1 
(New Hodel 2287) 

Alpha proportional 
Counter, Model PAC-3C 

Alpha  proportional 
rountei', Model Q-2912-1 

.41pha proportional 
counter, Model PAC-4C 

Cor;tinUuUs alpha air 
monitor (CAAH), Model 
Q-2240-2~0 (ratemeter) ; 
Model Q-2218-LRO 
(detector) 

Cutje Pie survey instru- 
ment, Xodel Q-2299-2 

Civil Defense meter, 
A n t o u  Model 6 

Survey meter, Model 
2610A 
Victorren survey instru- 
ment, Model 3890 

Fast -neu t run coun cer , 
Xudel 2O47A 

Thermal-neutron counter, 
W d e l  (1-2004 

Continuous beta-gam 
air monitor' 

To tal Itis t ruments 

..-l_l-.____.__l_ 

Phosphor and 
photomultiplier 

Phosphor and 
photomultiplier 

Proportional 
counter (propane) 

Proportional 
counter (air) 

Proportional 
councer (P-10) 

Phosphor and 
photomultiplier 

Ionization 
chamber (air) 

G-N tube 

C-M tube 

Thin window 

G-M tube 

.- ..-. 
Permanent 
(AC powered) 

Portable 
(rechargeable 
by AC power) 

Portable 
(battery powered) 

Portable 
(battery powered) 

Portable 
(battery powered) 

Permanent 
(AC powered) 

Portable 
(battery powered) 

Portable 
(battery powered) 

Portable 
(battery pwdered) 

Portable 
(battery powered) 

Port able (recharge- 
able by AC power) 

Portable (recharge- 
able by AC power) 

Permanent 
(AC powered) 

1 
1 
1 
1 
1 
1 
1 
2 - 
1 
1 
3 - 

1 
1 - 

1 
l 
1 
1 
1 
1 
1 
1 - 

1 
1 - 

9 

5 

2" 

2" 

2b 

8' 

sa 

5a 

la 

1 

1 

1 

2 

44 
- 

Uranium wash area 
North side of track area 
Plutonium dirty change room 
Plutonium track air lock 
Plutonium chemistry air lock 
Conversion laboratory 
Uranium laboratory 
"Kr separations (Track 6) 

PluLonium chemistry laboratory 
Plutonium wash area 
Available in HP area 

Available in XP area 

Available in HP area 

Phtonium crack area 
Plutonium wash area 

Plutonium chemistry laboratory 
Plutonium track area 
Conversion laboratory 
Uranium chemistry laboratory 
Plutonium wash area 
Uranium wash area 
Plutonium track area 
Glove box exhaust stack 

Available in HP area 

Available in liF' area 

Available in HP area 

Available in HP area 

Avajlable in HP area 

Available in HP area 

Plutonium chemistry laboratory 
85Kr separations area (Track 6) 

aCeneral survey work. 
dModel ';-2118 (detector) ; Model Q-2784-1 (ratemeter) : Model 9-2785-1 (alarm panel). 

bOperational monitoring only. 'Two instruments are plant fabricated. 
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11. O P E R A T I O N A L  PROCEDURES 

The procedures  and diagrams which f o l l o v  are in tended  t o  gu ide  personnel  
i n  t h e  safe o p e r a t i o n  of equipment w i t h i n  the heavy-elements containment 
area. 
are needed and/or  a d d i t i o n s  are made t o  accomplish s p e c i f i c  s e p a r a t i o n s  
and chemical o p e r a t i o n s ,  

These procedures  w i l l  be updated on a cont tnuing  b a s i s  as r e v i s i o n s  

A. W E A L T H - P H Y S I C S  AND ENTRANCE REQUTREQIENTS 

h f u l l - t i m e  B e n l t h  Phys ics  r e p r e s e n t a t i v e  i s  ass igned  t o  t h e  area on the 
day s h i f t ,  Among h i s  d u t i e s  are  the f o l l o w i n g :  

(1) P u l l  a l p h a  a i r  samples f rom s t r a t e g i c  l o c a t i o n s  d a i l y  and o b t a i n  
any o the r  s p e c i a l  saitiples Arrange f o r  count ing ,  record ing  and 
r e p o r t i n g  t h e  r e s u l t s .  

( 2 )  Arrange f o r  u r i n a l  y s i s ,  whole-body count ,  r i n g  fibs badges , and 
other personnel-monitoring s e r v i c e s .  

( 3 )  Help i n  surveying any p o t e n t i a l l y  hazardous o p e r a t i o n s .  

( 4 )  Smear s t r a t e g i c  areas r e g u l a r l y  and o t h e r  axeas p e s i o d i c a l l y  . 
(5) Survey equipment, b u r i a l  wastes, et-c. , lenvi-ng t h e  area, accord ing  

t o  Health Phys ics  procedures .  

(6) Consul t  w i t h  o p e r a t i n g  personnel  and s u p e r v i s i o n  on any neTfi7 problems 
involv ing  r a d i a t i o n .  

1 Alpha A i r  Flonitors . ~ . . _ . _ _ _ _  

Three c o n t i  ~II.IQUS a l p h a  a i r  monitors  ( C M r )  are piovidetl i n  the  Radioac t ive  
Containment F a c i l i t y .  One monitor i s  l o c a t e d  i n  the components wash area, 
one i n  t h e  chemical process ing  area, and one  i n  the t r a c k  area. A s t a c k  
monitor c o n t l n ~ e u s l y  samples and r e c o r d s  a l p h a  a c t i v i t y  of tile f i l t e r e d  
exit a i r  from t h e  glove-box exhaust  system, These  ruonitors are s e t  t o  
g i v e  a c a u t i o n  alarm a t  ~8400 cpm and a h igh- leve l  alarm d L  t 8 Q O  cpm. 

I n  the event  o f  a hfgh-level  alarm ( r i n g i n g  be l l . )  on the m o n i t o r ,  a l l  per- 
sonnel  i n  t h e  a f f e c t e d  room p j i h l  evacuate  t h e  area. Cheiillcal,-p~ocessing- 
area personnel w i 3 . 1  evacuate  and moni.tor themselves when going through 
t h e  personnel  a i r  l o c k  t o  o u t s i d e  the w e s t  wall of the containment f a c i l i t y ,  
Personnel. fro111 the  components wash area w i l l  evacuatci: and monitor tliernselves 
when going through t h e  equipment a i r  l o c k  t o  o u t s i d e  the west :  wall of 
t h e  contairiinent f a e i l i  t:y , 

Note: There are two emergency s a f e t y  equipment c a b i n e t s  - one l o c a t e d  
o u t s i d e  the west wail of the. chemistry area arid the Other near 
the t r a c k  area. Equipment i n c l u d e s  r e s p i r a t o r s ,  gas masks, a 
p l a s c i c  p r e s s u r i z e d  a i r  s u i t ,  and rubber  g loves .  
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A f t e r  evacua t ion ,  t h e  s i t u a t i o n  w i l l  be eva lua ted  and a p p r o p r i a t e  cor rec-  
t i v e  a c t i o n  taken  i n  accordance wi th  e s t a b l i s h e d  procedures .  This  should 
inc lude  

(1) Donning a half-mask, o r  p r e f e r a b l y  a f u l l - f a c e  mask i n  case n o t  
a l r e a d y  being worn. 

(2 )  Immediate monitor ing (with a lpha  meter )  of shoes ,  hands,  and c l o t h i n g  
of personnel  who were i n  t h e  room. 

(3) Not i fy ing  Heal th  Phys ics  and supe rv i so ry  personnel .  

( 4 )  Taking c o r r e c t i v e  measures t o  l o c a t e  and i s o l a t e  t he  s p i l l  i f  
a c t i v i t y  i s  found (or  t o  repair  monitor  i f  alarm i s  f a l s e ) .  

2 ,  Protect ive-Clothing Regulations 

a .  Plutonium-Wash and Track Areas 

The plutonium-wash and t r a c k  areas r e q u i r e  c e r t a i n  r e g u l a t i o n s  due t o  t h e  
p o t e n t i a l l y  hazardous o p e r a t i o n s  e x i s t i n g  a t  t i m e s  w i t h i n  t h e s e  areas. 
Handling l a r g e  equipment con ta in ing  100-200 g of plutonium enclosed  i n  
p l a s t i c  bags and "bagging" t h i s  equipment i n t o  and o u t  of t h e  c a l u t r o n  
tank  and wash enc losu res  p re sen t  t h e  p o s s i b i l i t y  of s p e c i a l  hazards ,  
Therefore ,  on ly  au tho r i zed  personnel  are allowed i n  these  areas. Pe r -  
sonnel  p r o t e c t i o n  r e q u i r e s  the  fo l lowing  dur ing  handl ing  and/or  washing 
o p e r a t i o n s :  

Hinimum e n t r a n c e  requirements  _I_- 

(1) Pu l l - f ace  masks 
(2) Rubber g loves  
(3) Covera l l s  
( 4 )  Company s a f e t y  shoes covered by shoe s c u f f s  ( co t ton - s tock ing  type)  
(51 Frequent  surveying  t o  determine i f  t h e r e  is  release of a lpha  a c t i v i t y  

I Exi t  requirements  

(1) Check c l o t h i n g  s u r f a c e s  f o r  a c t i v i t y  wi th  a lpha  survey meter i n  

(2 )  Remove shoe s c u f f s ,  rubber  g loves ,  and o t h e r  c l o t h i n g  i n  " d i r t y "  

(3 )  Check s k i n  s u r f a c e s  wi th  a lpha  survey meter, 

( 4 )  Clean any contaminated s k i n  s u r f a c e  a t  s p e c i a l  decontaminat ion s i n k  

(5) Take shower i n  shower room. 

(6)  Don c l e a n  company o r  street c l o t h e s  i n  "clean" change room. 

a i r  lock .  

change room. 

i n  d i r t y  change room. 
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A c l o s e  check on t h e  e x t e n t  of any contaminat ion  of t h e  area i s  kep t  by 
means of Heal th  Phys ics  smears and a i r  samples,  If contaminat ion  should 
occur ,  c l x m ~ u p  procedures are i n i t i a t e d  and c a r r i e d  o u t  u n t i l  contamina- 
t i o n  l e v e l s  are a c c e p t a b l e  
are sporad ic ,  t h e r e  may be s e v e r a l  weeks between campaigns af t h i s  type.  
A f t e r  EIealth Phys ics  checks have shown the  area t o  be a c c e p t a b l e ,  t h e  
following r e g u l a t i o n s  apply :  

S ince  the  handl ing  and/or  washing opelratlons 

M i n i m u m  en t r ance  requi rements  

(1) F u l l -  o r  half-mask 
(2) Cloth  g loves  
( 3 )  C o v e r a l l s  o r  l a b  c o a t  
( 4 )  Company o r  street shoes covered by shoe s c u f f s  

Remove p r o t e c t i v e  a p p a r e l  i n  a i r  lock  and check s e l f  with an  a.lpha survey  
meter f o r  a c t i v i t y .  

b,  Plutonium-Chemistry, Conversion, and Uranium L a b o r a t o r i e s  

Genera l ly  speaking ,  t h e s e  areas are cons idered  as r e g u l a t e d  zones. Entrance  
r e g u l a t i o n s  may va ry  accord ing  t o  the c o n d i t i o n s  which e x i s t  al: any g iven  
momentl. Any added p recau t ions  sha.11 be pos ted  a t  t h e  doors .  

Minimum e n t r a n c e  requi rements  

(1) Author i za t ion  t o  e n t e r  ( i . e , ,  employee a s s igned  o r  has  approval  

( 2 )  Comparly shoes or s t reet  shoes p l u s  shoe s c u f f s  (alpha-survey street 

( 3 )  Coveral1.s o r  l a b  coa t  over street c l o t h e s  

( 4 )  Half-mask r e s p i r a t o r  a v a i l a b l e  around the  nccls. 

of area s u p e r v i s o r )  

shoes b e f o r e  p u t t i n g  om shoe s c u f f s )  

E x i t  r equ i r emen t s  

(1) Remove shoe s c u f f s  and d e p o s i t  them i n  contai.ner provided ,  

( 2 )  Alpha-survey hands,  shoes ,  and s l e e v e s  of l a b  c o a t .  

B. CRITICALITY 

C r i t i c a l i t y  problems w i l l  depend on the p a r t i c u l a r  f i s s i o n a b l e  material 
(and i t s  enrichment) be ing  run  a t  t h e  L i m e .  A c r i t i c a l i t y  review is  
r e q u i r e d ,  accord ing  to OMTL Health Phys ics  procedure No" 1 .5 ,  b e f o r e  
each new type of s e p a r a t i o n ;  t h e  C r i t l  c a l i t y  Rev;-ew Committee chairman 
must be n o t i f i e d  when new a d d i t i o n s  of feed  material are put  i n t o  t h e  
c y c l e .  Forin UCN-5fd17, "Request f o r  Nuclear Safety Review,'i must be 
f i l l e d  ou t  and proper  approvals  o b t a i n s d .  
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The equipment is not necessarily sized to ensure criticality safety; 
hence administrative control of batch size is exercised to maintain safe 
limits. Where aqueous (or hydrogen-containing) solutions are involved, 
these batch limits are 

For further information about criticality, see also "CriticaliEy" (p. 7 3 ) .  

C ,  OPERATION OF GLOVE-BOX EXHAUST S'ISTErI 

1 .  I n t r o d u c t i o n  

It is essential that the pressure inside glove boxes is negative with 
respect to the pressure in the room so as to ensure the containment of 
radioactive materials. It is intended that the glove-box pressure be 
maintained at about minus Oe6 in. w.g. with respect to room pressure 
(which, in turn, is to be maintained at about minus 0.1 in. w.g .  with 
respect to atmospheric pressure). 

There are two glove-box exhaust fans located on the roof of Building 9204-3, 
which are provided with both normal and emergency power. 
pull a vacuum on three glove-box-exhaust headers, These headers are desig- 
nated '?lain No. 1, '' "Main No. 2," and "Alternate" (Figs. 9 and 10, pp , 

These fans will 

30-31.). 

Normally the two main exhaust headers will be in use. The alternate 
exhaust header is intended for use during times when the mafn header is 
being cleaned or is out of service for some other reason. 

Each glove box is provided with three absolute filters, Each absolute 
filter i s  covered with a prefil.ter. One of these combination filters is 
on the inlet air to each box, The other two combination filters are on 
the exhaust from each box. In normal operation, the south exhaust filter 
in each box will be in use. The north filters will be considered spares, 
to be used only when it is necessary to replace the normal filter or 
clean the main exhaust header, 

The glove-box exhaust is filtered a second time by one of two exhaust- 
header filters which are located near t h e  ceiling in the southeast cor- 
ner of the laboratory area. The south exhaust-header filter w i l l  norm- 
ally be in use. The north exhaust-header filter is t o  be used as a spare. 

2. !jormal Opera t ion  (See F i g *  1 0 ,  p .  31) 

Note: Exhaust fan AJ-121A or AJ-12lB should always be running. 

a. Have the following valves closed: 76, 78, 8 0 ,  81, 82, 83, 85, 87, 
8 8 ,  89, and also each valve from glove boxes t o  alternate exhaust 
header and each crossover valve, 
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b.  Have t h e  fo l lowing  valves open: 75,  7 7 ,  79 ,  8 4 ,  85, and 90. 

c .  Have t h e  valve. t o  t h e  south exhaust f i l t e r  In each glove box 
cracked open. 

d .  Crack open t h e  v a l v e  t o  t h e  s o u t h  exhaust f i l t e r s  i n  t h e  wash 
s o l u t i o n  process ing  enc losures .  

e .  Crack open t h e  v a l v e  t o  t h e  south exhaust  f i l t e r s  i n  boxes R - 1 1 7  
and K - 1 1 8  

f Adjust  t h e  vacuum c o n t r o l l e r ,  which r e g u l a t e s  damper AM-l109 t o  
maintain minus 6.0 i n .  w,g,  

1Jot.e: A re l ief  valve i s  provided f o r  iise on t h e  m a i n  o r  a l t e r n a t e  
exhaust  headers  t o  prevent  t h e  pressure from becoming lower 
than minus 6.0 i n .  w,g. i n  e i t h e r  iieader. 

The p r e s s u r e  i n  each glove box i s  t o  be maintai.med a t  minus 0.8 i n .  
1-0,2 i n .  w:g. by manually adjust-ing t h e  opening of t h e  b a l l  v a l v e  from 
t h e  south  f i l t e r ,  Each box i s  equipped w i t h  a p r e s s u r e - ~ ~ d i c a t i n g  
Fiistrunent having a range of 0 t o  minus 2.0 i n ,  w a g .  'These ins t ruments  
are mounted under t h e  r e s p e c t i v e  boxes,  except  f o r  K-lllh and R-111B 
which are mounted above t h e s e  boxes.  

3 - C h a n g i n g  G 1  o w - B o x  F i  1 ters 

The glove-box f i l t e rs  can be  expecked to plug  g r a d u a l l y  over  a per iod  
of time and use. A s  t h e  exhaust f i l t e r  becomes plugged, t h e  p r e s s u r e  
in t h e  box b r i l l  r ise,  It will probably be p o s s i b l e  t o  main ta in  t h e  
d e a f r e d  pressure  f o r  some time by i n c r e a s i n g l y  opening t h e  bal.1 v a l v e .  
Mowever, when the b a l l  valve i s  100% open and t h e  p r e s s u r e  i n  the  box 
can  no longer  be maintained a t  minus 0.6 in. w g . ,  i t  wi 1 1  be necessary  
t o  r e p l a c e  t h e  exhaust  f i l t e r .  

A gradual  decrease  i n  a b s o l u t e  p r e s s u r e  i n  t h e  box could i n d i c a t e  a plugged 
in l e t ;  f i l . t e r ,  

(1) Open t h e  c rossover  v a l v e  between t h e  main and a l t e r n a t e  exhaust  

(2)  Crack open the ball valve Lo t h e  s p a r e  (no r th )  exhaust  filrez-. 

(3 )  Mote t h e  p r e s s u r e  i n  t h e  box. It should be p o s s i b l e  t o  reduce 

( 4 )  Close t h e  b a l l  v a l v e  t o  t h e  normal exhaust  f i l t e r .  

(5) Replace the prefilter on t h e  normal exhaust  f i l t ~ r .  

( 6 )  Crack open t h e  ball v a l v e  t o  t h e  normal exhaust  F i l te r  and n o t e  
i f  the box p r e s s u r e  decreases .  

headers .  

i t  t o  minus 1 .0  i n .  w O g n  
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(7) Close  t h e  b a i l  v a l v e  t o  t h e  spare exhaust  f i l t e r  and t h e  c ros sove r  
v a l v e  

(8) Uash t h e  plugged f i l t e r  i n  d i l u t e  n i t r i c  a c i d  and r i n s e  water; 
then  pu t  i t  i n  a p l a s t i c  bag f o r  waste d i s p o s a l .  

(9) I f  t h e  p r e s s u r e  cannot be c o n t r o l l e d  a t  t h e  d e s i r e d  l e u e l  i n  s t e p s  6 
and 7 ,  t h e  normal a b s o l u t e  exhaust  f i l t e r  l ill have to be r ep laced .  

(10) Eepeat s t e p s  (1) t o  ( 4 ) .  

(11) Remove t h e  normal exhaust  p r e f i l t e r  and a b s o l u t e  f i l t e r .  

(12)  I n s t a l l  a c l e a n  a b s o l u t e  exhaust  f i l t e r  and p r e f i l t e r .  

(13) Wash t h e  plugged a b s o l u t e  exhaust  f i l t e r  as above and then  p l a c e  
i t  i n  a p l a s t i c  bag f o r  d i s p o s a l .  

b e  I n l e t  F i l te r  

I f  t h e  a b s o l u t e  p r e s s u r e  i n  the glove box con t inues  t o  dec rease  a l though 
t h e  exhaust-valve opening i s  not  i nc reased ,  e i t h e r  t h e  i n l e t  p r e f i l t e r  
or both  t h e  i n l e t  p r e f i l t e r  and i n l e t  a b s o l u t e  f i l t e r  are plugged. 

(1) Remove t h e  i n l e t  p r e f i l t e r  and r e p l a c e  wi th  a c l e a n  f i l t e r .  

(2) Attempt t o  a d j u s t  t h e  box p r e s s u r e  t o  minus 0.6 i n ,  w.g.  by opera- 
t i o n  of  t h e  normal-exhaust b a l l  v a l v e ,  

(3) I f  t h e  box p r e s s u r e  cannot be c o n t r o l l e d  s a t i s f a c t o r i l y  - t h a r  i s ,  
t h e  p r e s s u r e  i n  t h e  box w i l l  no t  i n c r e a s e  t o  minus 0 , 4  i n .  w,g, 
qu ick ly  when the  normal-exhaust b a l l  v a l v e  is n e a r l y  c losed  - i t  i s  
l i k e l y  t h a t  t he  a b s o l u t e  i n l e t  f i l t e r  i s  plugged. Remove t h e  i n l e t  
a b s o l u t e  f i l t e r  and r e p l a c e  wi th  a c l e a n  f i l t e r ,  

Note: I t  i s  p o s s i b l e  t h a t  t h e  s u r f a c e  of this a b s o l u t e  i n l e t  f i l t e r  
t h a t  w a s  exposed t o  t h e  i n s i d e  of t h e  glove box is contaminated.  
The re fo re ,  pwouiisfon should be  made t o  seal -this f i l t e r  i n  a 
p l a s t i c  bag as soon as i t  is  removed from t h e  box. 

Refer  t o  F ig .  9. Valves 1 through 9 on t h i s  drawing have been renumbered 
from F ig .  10  f o r  procedura l  s i m p l i c i t y .  

Shut down a l l  o p e r a t i o n s  i n  g love  boxes.  

a. To wash: 

(1) Open v a l v e s  1 through 4 ,  i n  o r d e r ,  

(2)  Change over  glove boxes from "main" t o  " a l t e r n a t e . "  

(3 )  Close  v a l v e s  6 through 9 ,  i n  o r d e r ,  

( 4 )  Wash down t h e  main exhaust  system by adding ~ 5 5  g a l  of d i s t i l l e d  
water from t h e  wash-area hold tank .  A l l o w  t o  s t and  f o r  q.2 h r  , 
t hen  d r a i n  out: en to  rhe 500-gal t ank  loca red  a t  t h e  n o r t h e a s t  
co rne r  of the  b u i l d i n g ,  
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b .  To g e t  back t o  normal: 

(1) Open valves 9 down through 6, i n  o rde r .  

(2)  T r a n s f e r  g love  boxes from t h e  a l t e r n a t e  t o  t h e  main system. 

(3) Close va lves  4 down through I ,  in o r d e r .  

( 4 )  Chaizge t o  a new main-exhaust f i l t e r  b e f o r e  t h e  end of 
t h e  day s h i f t .  

D. TRACK AREA 

T h e  t rack a r e a  c o n s i s t s  of two plutonl'.um s e p a r a t o r s  and s i x  o t h e r  separa-  
t o r s  used f o r  o the r  transuranium elements and f o r  cliemically t o x i c  e lements ,  
In each tank (vacuui  b i n ) ,  a l i n e r ,  source,  and r e c e i v e r  (%ni t" )  are 
in t roduced  p r i o r  t o  s e p a r a t i o n .  

1 ,  I_ Installing Unl'ts -... 

The inc reased  t ank  p r e s s u r e  due t o  t h e  displacement of a i r  as t h e  u n i t s  
are in t roduced  is r e l i e v e d  by a vacuum system l o c a t e d  a t  t h e  t u p  rear of 
t h e  t a n k s ,  A  OX c o n t a i n i n g  a 24-in. a b s o l u t e  f i l t e r  i s  t i e d  t o  an iss- 
I .nted mechanical vacuum pump and may be brought t o  minus 30 i n .  Hg by 
opening v a l v e  6OU (Fig .  11) i n  c o n j u n c t h n  w i t h  the  meter ing  v a l v e  a t  
the  tank f r o n t .  

S e l e c t  t h e  proper  tank by opening eit:lier v a l v e  652 o r  v a l v e  653; t hen  
open the corresponding Kerotest v a l v e  a t  the  vacuum mani fo ld ,  which 
w i l l  be eit.her v a l v e  652B o r  v a l v e  6533, depending on t h e  tank  d e s i r e d ,  
P r e s s u r i z a t i o n  of t h e  system i s  avoided by c o n t r o l l i n g  passage  of a i r  
through meter ing  v a l v e  V-601A a t  the  tank  f r o n t ,  
f n s t a l l a t i o n ,  close a l l  above-mentioned v a l v e s  and r e l i e v e  any nega t ive  
presauri? i n  t h e  f i l t e r  box by opening v a l v e  AT-603 until a tmospher ic  
p r e s s u r e  is reached; then c l o s e  v a l v e  AT-603 .. T h e  mechanical vac1.ii.m pump 
is  t o  be stopped on completion of u n i t  i n s t a l l a t i o n  i n  case valve V-601 
should l e a k ;  t h e  f i l t e r  box should aga in  be evacuated. 

Upon completion of u n i t  

2, Calutron T a n k  Pumudown and Termination 

(See PXg, 12,) Note: hnyttme a roughing v a l v e  is c losed ,  i t  must b e  
chained and padl-ocked i n  that p o s i t i o n .  

(1) Close the f in ishfng-header  v a l v e  and t h e  Chapman va lve .  

(2 )  Open t h e  two Rerotest v a l v e s  t h a t  connect t h e  tygon tube  t o  the  

( 3 )  Unlock the s a f e t y  lock  on the roughing-header va lve .  

( 4 )  Slowly open t h e  roughing-header v a l v e  and pump through t h e  tygoti 
tube  f o r  one h o w .  T h i s  minimizes t h e  p o s s i b i l i t y  of having 
charge  material ge t  ou t  of the charge bottle i n t o  t h e  tank .  

fo revac  l i n e ,  
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(5) Open t h e  Chapman v a l v e  and c l o s e  t h e  two K e r o t e s t  v a l v e s .  

(6) When t h e  roughing-header p r e s s u r e  is down t o  50 microns of fo revac  
p r e s s u r e ,  as i n d i c a t e d  by t h e  llcLeod gage, c l o s e  and lock  t h e  
roughing-header va lve .  

(7)  Open t h e  f in i sh ing -heade r  va lve .  

(8) Put  a red  t a g  on any v a l v e  t h a t  i s  opened. 

(9) Turn t h e  power and w a t e r  on fox  t h e  d i f f u s i o n  pumps ( i n  t h e  t r a c k  
area pump p i t ) .  

(10) Open the  g a t e  va lves .  

(11) When t h e  p r e s s u r e  on t h e  P h i l l i p s  i o n  gage r eaches  less than  100 u A ,  
t a k e  a ':rate of rise" t o  determine i f  t h e  tank  is  t i g h t .  

b .  Terminat ion 

(1) Close t h e  g a t e  v a l v e s .  

( 2 )  Turn o f f  t h e  diffusion-pump power and l e t  t h e  pumps cool. f o r  a n  hour. 

( 3 )  After  t h e  pumps have cooled ,  t u r n  o f f  t h e  diffusion-pump water. 

( 4 )  Leave the  Kinney pump pumping on t h e  diffusion-pump system and t h e  
fo revac  l i n e .  

Note: To minimize e r r o r ,  i t  is  t h e  p o l i c y  of t h e  Department t h a t  
two men be r e s p o n s i b l e  f o r  t h e  pumpdown. 

3. -I__._. P u l l i n g  Un i t s  

(See F i g .  11.) 

(1) To l e t  a t ank  down t o  a i r ,  open v a l v e  AT-603. 

( 2 )  Now, s e l e c t  t h e  a p p r o p r i a t e  tank  by o p e r a t i n g  e i ther  v a l v e  652 o r  653. 

( 3 )  Open t h e  Kero te s t  v a l v e  f o r  chosen t ank  v a l v e  652B or  653B. 
( 4 )  When t h e  t ank  is  down t o  atmospheric p r e s s u r e  (accord ing  t o  t h e  

p r e s s u r e  gage ) ,  c l o s e  v a l v e  AT-603. 

(5) Open v a l v e  V-601 and main ta in  t h e  d e s i r e d  n e g a t i v e  p r e s s u r e  by 
manipula t ing  valve V-601A. 

E .  COMPONENT WASH A R E A  

1 * -._.__I- Washing L i n e r  i n  Glove Box 

Figures  13 and 1 4  show t h e  c a l u t r o n  component-wash and so lu t ion - f low 
diagram and s p e c i f i c  wash d e t a i l  system, r e s p e c t i v e l y .  
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(1) Before in t roduc ing  a l i n e r  i n t o  box R-lQL4, make s u r e  t h a t  t he  inne r  

(2)  A f t e r  t h e  l i n e r  is secured ,  lower &he hinged sec t ion  to a h o r i z o n t a l  

doors  are open and a l l  g loves  are i n  a p o s i t i o n  of s a f e t y .  

p o s i t i o n  and p l a c e  t h e  sp ray  nozzles i n  the topmost hook p o s i t i o n ,  
w i th  doors  f i r m l y  secured  a t  top  and bottom. 

(3)  Admit 15 g a l  of water i n t o  makeup tank F-101 and t o  t h i s  add 5 gal 
of 707: HNO3. 

( 4 )  Open v a l v e s  109 and l l O A  and admit t h i s  s o l u t i o n  t o  tank  R - 1 8 I A .  
(Valves 104, 105, atid 1 0 6 A ,  R ,  and C are t o  be i n  c losed  p o s i t i o n , )  

(5) Recl.ose v a l v e s  109 and 1 l O A .  

(6)  Open v a l v e s  1OU, 102~4, and 1-07, 

( 7 )  Ac tua te  the r e c i r c u l a t i n g  wash system by star Ling pump J-10U. 
The 1 h e r  i s  t o  be washed f o r  one hour i n  t h e  two top  p o s i t i o n s  
and 30 min i n  the t h i r d  and f o u r t h  p o s i t i o n s .  

2 ,  Transferring Wash Sol utl”q,n- t o  Feed Tanks 

(1) \&en t h e  l i n e r  wash is complete, add 20 g a l  of water t o  tank R-1OlA 

( 2 )  S t o p  pump J-IOU. 

(3) E s t a b l i s h  coord ina t ion  with personnel  i n  the p l u t o n i m  l a b o r a t o r y  

( 4 )  bhen a l l  i s  ready i n  t h e  l a b o r a t o r y ,  elose v a l v e  107,  f i l t e r  bypass 
v a l v e ,  and s lur ry- f i l t e r  ven t  v a l v e ,  and open v a l v e s  106B and 106C; 

and a l l o w  t h e  tot.al. of 40 g a l  of s o l u t i o n  t o  r e c i r c u l a t e  f o r  10 min. 

f o r  t r a n s f e r  of s o l u t i o n  t o  feed  t a n k s ,  

s (.art pU”p J - l O 1 A .  

(5) Adjust  t h e  p r e s s u r e  t o  15 p s i  on the  s l u r r y - f i l t e r  u n i t  by opening 

(6) Observe t h e  pump p r e s s u r e  dur ing  t r a n s f e r ;  when the p r e s s u r e  drops 

( 7 )  Admft 20 g a l  of water into l i n e r  wash box R-1O1A f o r  r i n s i n g  purposes ,  

v a l v e s  L02R and l06A. 

t o  5 l b ,  s t o p  pump J - 1 O l A  immedtately and close v a l v e  106A. 

Revalve, r e c i r c u l a t e  f o r  20 min, and t r a n s f e r  t o  t h e  feed  tanks ,  
fo11owing the a p p r o p r i a t e  s t e p s  under (1) and (2) above. 

3 .  c__-- Source and  Receiver Sewice Glove Box 

The source  and r e c e i v e r  are d ismant led ,  washed, and reassembled i n  box 
R-lO1B. The d e s i r e d  wash s o l u t i o n  i.s made up i.n P-101 makeup tank. Open 
v a l v e s  1.09 and l l O R  to  a d m i t  solut.ion t o  box R-I.01H. 

4 Hl’scell aneous Notes 

(1) A t  no t i m e  w i l l  both s t r a i n e r s  be r e ~ n ~ v e d  from t h e i r  p o s i t i o n s  a t  
t h e  same t i m e  i n  e i t h e r  box R-IOZA or  R-1OI.R. 
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The main a i r l o c k  w i l l  be  a t  minus 0 . 1  i n .  w.9. The equipment wash- 
room w i l l  be a t  minus 0.15 i n ,  w.g.  Due t o  t h i s  d i f f e r e n c e  i.n p re s -  
s u r e  when t h e  l a r g e  doors  are opened t o  a l l o w  passage of equipment 
from t h e  a i r l o c k  i n t o  the  washroom, the  low-pressure s i g n a l  w i l l  alarm 
i n  t h e  wash area. The b e l l  can b e  s topped a t  t h e  annuncia tor  i n  t h e  
wash area, b u t  r e s e t t i n g  t h e  ins t rument  a f t e r  t h e  doors  are c losed  
and e l i m i n a t i n g  t h e  l i g h t  must be done a t  t h e  main annuncia tor  i n  
t h e  plutonium l a b o r a t o r y .  

( 3 )  The i n s t a l l a t i o n  and e x t r a c t i o n  of u n i t s  i n  boses  R-1 I IU  and R-101B 
may cause  an  alarm because of temporary h igh  p r e s s u r e .  
s i g n a l  ins t rument  must be reset at t h e  main annuncia tor  pane l .  

( 4 )  Kinney (mechanical)  pump o i l  must be sampled t o  de temi ine  i t s  heavy- 
element con ten t  be fo re  d i s p o s a l  o r  i n  case of any unusual  c i rcumstances .  

(5) A l l  g loves  and g a u n t l e t s  are t o  be checked f o r  Peaks be fo re  i n s t a l l a -  
t i o n  and w i l l  be sub jec t ed  t o  p e r i o d i c  checks ,  

(6) A s  p a r t  of a weekend shutdown, t h e  c a l u t r o n  tanks  should be i s o l a t e d  
from a l l  vacuum pumps by c l o s i n g  the  f i n i s h i n g  va lve  ahead of t h e  
mechanical pump. The d i f f u s i o n  pumps should be allowed to c o o l  s u f -  
f i c i e n t l y  t o  c u t  o f f  t h e  coo l ing  water and r e l i e v e  t h e  p r e s s u r e  on 
t h e  diffusion-pump b a f f l e s .  

(7) Po lyv iny l  c h l o r i d e  s h e e t  is  t o  be taped t o  t h e  f l o o r  beneath and nea r  
boxes R-1Q1A and R-101B t o  f a c f l i t a t e  any cleanup t h a t  may b e  necessa ry ,  

(8) A l l  g love  enc losu res  i n  t h e  u n i t  wash area are t o  be  kept  a t  minus 
0.6 t o  minus 1.0 i n .  w,g,  

(9) A 1 1  g loves ,  shoe s c u f f s ,  paper ,  e t c . ,  used i n  t h e  t r a c k  area must be 
p rope r ly  disposed of immediately a f t e r  handl ing o p e r a t i o n s  have 
been completed.  

(10) The u n i t  wash area is  t o  be des igna ted  a t  all times as a contaminat ion 
area and s p e c i f i e d  p r o t e c t i v e  c l o t h i n g  and masks must be worn upon 
e n t r y  i n t o  tha t  area, 

(II) The t r a c k  area is  cons idered  a contaminated area dur ing  uni'i: f iandling 
and t h e r e a f t e r  u n t i l  pronounced c l e a n  by ~ h e  h e a l t h  p h y s i e j s t s  on du ty .  
During pe r iods  of handl ing ,  s p e c i f i e d  c l o t h i n g  and masks are requ i r ed  
f o r  e n t r y  i n t o  t h e  area. 

(12)  The cleanup of any s p i l l  has  top p r i o r i t y  over  any o t h e r  o p e r a t i o n ,  
The s p e c i f i c  ope ra t ion  involved w i l l  cease u n t i l  s p i l l s  are satis- 
f a c t o r i l y  c leaned up. 

(13) Under c e r t a i n  c o n d i t i o n s ,  a l l  pe r sonne l  axe r e q u i r e d  t o  shower upon 
removal of t he  p r o t e c t i v e  c l o t h i n g  r e q u i r e d  f o r  e n t r y  t o  a zone 
des igna ted  as a contaminated area. 
r e g u l a t i o n s ,  pp .  25-26.) 

The p res su re -  

(See "P ro tec t ive  C l o t h i n g ' ~  
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F.  CHEUICAL PROCESSING PROCEDURES 

The so-ca l led  ':heavy elements, ' '  as f a r  as t h i s  s e c t i o n  i s  concerned, 
refer p r i m a r i l y  t o  plutonium, uranium, and t h o r i m ,  w i t h  curium covezed 
as  a s p e c i a l t y  i t e m  on pp. 57-59. Much of the work i s  done i n  what is 
referred t n  as the "plutonium" l a b o r a t o r y ;  however, In  such cases, t h e  
term "plutonium" is  synonymous w i t h  "heavy element.  I '  

Uranium-233, l i k e  plutoniuin,  is  an a l p h a  emitter (2.15 x IO7 dis/mfn/mg) , 
and t h e  plutonium f a c i l i t y  i s  a l o g i c a l  process ing  l o c a t i o n .  111 the case 
of 2 3 3 U ,  e x t r a  care i s  taken t o  prevent  t h e  p o s s i b i l i t y  of a crit.ical_ mass; 
o n l y  a s a f e  amount of 2 3 3 U  (250 g> i s  permi t ted  i n  a c a l u t r o n  tank or 
process  batch a t  one %ime. 
of t h e  daughters  r e s u l t i n  
i s  not used t o  process  23% c o n t a i n i n g  more than  %2 ppm 232u. 

Thorium-230 is likewise :an a lpha  emitter ( 4 . 3 2  x l o 7  dis/min/ing) , s o  t h a t  
t h e  plutonium f a c i l i t y  a g a i n  i s  t h e  l o g i c a l  p l a c e  t o  do rhe p r o c e s s i n g ,  
Thorium r e c y c l e  chemistry i s ,  w i t h  only  a few except ions ,  i d e n t i c a l  t o  
t h a t  of plutonium. Two n o t a b l e  d i f f e r e n c e s  are (1) the s i n g l e ,  s t a b l e  
e4 valence  s ta te ,  as compared t o  both  3-3 and +4 f o r  plutorliurn, and ( 2 )  
t h e  f a c t  that, thorium n i t r a t e  i s  a c o l o r l e s s  complex. On t h e  o the r  hand, 
both. Tho2 and Pi102 r e q u i r e  a small amoimt. of I F  f o r  d i s s o l u t i o n ,  and both  
load  r e a d i l y  onto  Lonac A-580 anion-exchange r e s i n .  

Furthermore,  diis t o  t h e  hard-gama r a d i a t i o n  
from t h e  decay of 2 3 2 U 1  t h e  plutonium l a b o r a t o r y  

1 General --._I__ Descriptfan .- 

A g e n e r a l  process-%%ow o u t l i n e ,  s p e c i f i c a l l y  f o r  plutonium, i s  shown i n  
Pig. 15 .  Heavy-element (Pu ,  U, and Th) i s o t o p e  separa t ion  is  accomplished 
by i o n i z i n g  a s u i t a b l e  charge material i n  R vacuum tank, pass ing  t h e  ion ized  
beam through a magnetic f i e l d  which spreads  t h e  v a r i o u s  masses apart ,  and 
c o l l e c t i n g  clhe s e p a r a t e d  beams .in receiver pockets  e 

Anhydrous plutonium t r i c h l o r i d e  h a s  been used i n  the past as the plutonium 
charge material.; however, a n  internal c h l o r t n a c i o n  technique f s  now used ,  
Carbon t e t r a c h l o r i d e  vapor i s  passed over heated  p l u t o n i i m  oxide  contained 
i n  a g r a p h i t e  charge  b o t t l e .  Plutonium t r i c h l o r i d e  t s  formed i n  s i t u  and 
immedia.fely vaporizes i n  t h e  vacuum of t h e  c a l u t r o n  tank.  Uranium and 
thorium are t r e a t e d  s i m i l a r l y ,  us ing  CCI.L, on U 3 0 8  and Th02 , r e s p e c t i v e l y ,  

A f t e r  t h e  mass s e p a r a t i o n  has  been accomplished, t he  unrssolved material 
iiiust be  recyc led  and t h e  s e p a r a t e d  isotope products  must b e  recovered from 
the receiver pockets .  Only 10 t o  20% of the  s t a r t i n g  mater ia l  i s  c o l l e c t e d  
i n  the p r o d u c t  pockets ,  whfle 80 to 90% of the charge i s  volatilized onto 
the l i n e r  and source and receiver p a r t s ,  and must b e  recyc led  t o  be reused 
as charge material ,  

a :  Recycle 

(1) llemove the source ,   receive^, and liner assembl ies  f rom t h e  c a l u t r o n  
tank and conmect t o  the kher-t7&3h glove box iu t h e  wash area. 
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(2) Remove the source (Ti) and receiver (E) assembljes i n d i v i d u a l l y  
and attach t o  t h e  “11. and E” wash glove box l o c a t e d  i n  the same 
room 

(3) Wash t;her,e p a r t s  by hand, aften- removal of t h e  ~ e c e i v e r  pocket ,  
uskng 24N lifT03. 

( 4 )  Wash the liner by means of a iecirculatjng pump and s p r a y  nozz les  
i n  the Iincr-wash gl-ove hox. 

(5) D i l u t e  LIE wash solutions 20 2M a c i d  t i i th watel and t h e n  pump through 
two f i l t e r s ,  one Locate9 i n  the pamp box and one in a g love  box i n  
t he  rerysfe l ine Tin the  chemistry area, 

t a n k s  located i n  t h c  evaponator area, 

o u t  t h e  l.irrer, p i p e h i n e s ,  and f i l t e r  

( 6 )  Col l ec t  LhP f l lCrdte  XI one of ~ W O  ( p o l y ] v i i ~ y 1  chPoride---lined hold 

( 7 )  Use a \ .~ater  wash, foll.onr~-rrg d ~ s s o l u t ~ o n  df t h e  heavy elemen% t c j  wash 

(8) Apply a uaeiium t o  t h e  f i P L c k r  t o  d r y  the a c i d - r e s i s t a n t  paper by suck- 
i n g  t h e  Liquid i o  a tank from which 11” cadi be drained t o  one of the 
feed  t anks ,  

(9) Dram tbe f i l t r a c e  from t h e  feed  tanks t o  a tantalum-l ined steam 
evaparntor  w h ~ r e  i t  ‘15 concentrated by a Lactor of about  30. 

bag Q U ~  of 3 globe  port., and transfei i n t o  t h e  gencral-salvage glove 
box (Fig.  1 6 )  

;lad pas s  through a i l  Ionac A-580 anion  res in .  
adsarbed as a n i t r a t s  complex, while  Fe, C u ,  A I ,  and o ther  i m p u r i t i e s  
(suFh as Ai i n  the case of P u )  ace no[. adsorbed ant1 pass on w i t h  the 
e f i l u e n r .  

(12) After 1~7asliing w i t h  7,Wl  nitric a c i d  at 7O”C, elute t h c  heavy element 
t r ~ r h  0,7814 m o ,  hea ted  to 70°C.  

(13)  Cool r l i e  p u r e  heavy-zlrmenc solution and add 1TH,OH solution t o  p r e -  

(14) F i l t e r  the hydroxide b l t i r r y ,  h e a t  che s 2 l i d  c u  4 5 0 ” C ,  and wefgh, 

(10) Drain rhe conLentrate  i n t o  2 -ga l  polyethylene boct l.es a l l o w  &0 coo l ,  

(1.1) l i ~ r a t e  the s s l u t i o i ~  and a d j u s t  t o  ie5M H l J O j ;  f i l t e r ,  h e a t  t o  ?O”C, 
The heavy element i-s 

c a p i t  a te  ~ l a e  heavy-elemenr hydroxLdP. 

T h i s  s o l i d  can be used as a charge material by u s i n g  t h e  i n t e r n a l  
c h i o r i n a r i i ~ n  method niearaoned a b s v e ,  

(1) Remove the  re-eiver pockets  from t h ~  receiver assembly in the If 
and E wash g love  box and Llien remove shrm :toin the box in a doubly  
sealed plastic bag-  

( 2 )  ‘Transfer t h e  pocke r s  LO the disassembly g l o v e  box (Fig. 16)  in the 
chemistry a r e n .  The d e s i g n  of  lie receiver pockez IS s m h  rhne one 
i s o t o p e  is  c o l l e c t e d  on  a s i d e  of a piece of zcaph im a n d  anoLhrr 
i s o t o p e  on the other s i d e  of rrhe zame piece. Thus the g r a p h i t e  nivst 
be scraped  t u  reimvc i,he h~avy-elemsni:-beariag inaceri r- l l  . An ind iv idua l  
glace box i s  pfovided f o r  Lhe p r u r e s s f n g  of each isotope* P r o p e r  use 
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of t ape  p reven t s  cross contaminati.on of the i s o t o p e s  while t h e  g r a p h i t e  
s u r f a c e s  are being scraped .  
is  he ld  i n  a ho lde r  t u  which a vacuum. i s  a p p l - i d . )  

(3) C o l l e c t  the. heavy-element o x i d e g r a p h i t e  mixture  on a paper f i l t e r ,  
t r a n s f e r  t o  a p o r c e l a i n  c r u c i b l e ,  and i g n i t e  i n  a muf f l e  fu rnace  
i n  a s t r e a m  of oxygen, 

0.02M i n  HF. 

(A t ungs t en  c a r b i d e  b l a d e  is  used ,  which 

( 4 )  Disso lve  the  i g n i t e d  impure oxide  i n  hot  1 2 M  mJ03 which is a l s o  

1Jote: The EIF is  omi t ted  when uranium i s  be ing  processed .  

(5) F i l t e r  t h e  s o l u t i o n  and treat the f i l t r a t e  w i t h  IJH40R. 

(6) F i l t e r  o f f  the p r e c i p i t a t e  and r e d i s s o l v e  i n  1:l HlJO3.  

Note: For uranium, u s e  s p e c i a l  s t e p s  (7U) through (120), following 
s t e p  (111, below. For thorium, use  s p e c i a l  s t e p s  ( T T )  through 
(12T) , fo l lowing  special s t e p  (IN), p .  4 5 ,  

( 7 )  I n  t ~ s e  case of 2 4 ' ~ u ,  t h e  fo l lowing  anion-excliange step must be used 
t o  remove the 24 'Am daughter  b e f o r e  the  o x a l a t e  p r e c i p i t a t i o n :  
F i l t e r  t h e  s o l u t i o n ,  a d j u s t  tcn 7M HTJO3, and pass  through an Ionac 
A-580 an ion  resim a t  6O"C.  
i m p u r i t i e s  p a s s  through. 

The plutonium is  adsorbed whi le  t h e  

(8) Wash t h e  column w i t h  714 IDW3 and then elriI:e the pure  plutonium wi th  

(9) Reduce t h e  e l u t e d  pure plutonium to the t r i v a l e n t  s ta te  by adding 
%6% s u l f u r o u s  a c i d  anal p r e c i p i t a t e  plutcrniinn o x a l a t e  w i th  sa tu ra t ed .  
o x a l i c  a c i d  s o l u t i o n .  F i n a l  concen t r a t iou  i n  s o l u t i o n  : 0.2M 
o x a l i c  a c i d ,  O.5M I.EKl3, and 0.15M s u l f u r o u s  a c i d .  

(101 Filter the pl.utonium o x a l a t e  on paper and i g n i t e  t o  plutonium oxide  
by h e a t i n g  i n  n muff l e  fu rnace  t o  650°C. 

(11) T r a n s f e r  t he  ox ide  t o  a t a r e d  glass  b o t e l e ,  weigh, and 'sample f o r  
mass a n a l y s i s .  

0 . m  m 0 3  hea ted  to m * c .  

(7U) Adjust t h e  pfi of the s o l u t i o n  t a  1.8 w i t h  d i l u t e d  ~ J H H L ~ O E !  f o r  23sU, 
2 3 6 ~ ,  add the lSH4.OH t o  i n c i p i e n t  p r e c i p i t a t i o n  i n  t h e  
case  of 2 3 3 U  o r  334U (where glove boxes are used and t h e  pH cannot 
be e a s i l y  deternnl.ned). 

(SUI Cool t o  ~ 2 8 ° C  and add t h e  c a l c u l a t e d  amount of hydrogen peroxide  
r e q u i r e d  t o  p r e c i p i t a t e  uranium peroxide .  Readjust: t he  pI-1 t o  1.8 
when l a r g e  amouizts of uranium are involved ,  

(9U) Allow t h e  p r e c i p i t a t e  to d i g e s t  f o r  Q2 hi, t hen  f i l t e r  on TIJhatman 

2 3 8 ~ ~  or 

i f 4 2  pap"'. 

(10U) Wash t h e  p r e c i p i t a t e  w i th  ~ 1 %  H2@2 conta i i i ing  ~ 1 %  1?III4UO3. 
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(1lU) Trans fe r  t h e  paper  and p r e c i p i t a t e  t o  a p o r c e l a i n  c r u c i b l e ;  d ry  and 
f i n a l l y  i g n i t e  t o  U308 a t  7'00°C f o r  4 h r  i n  a stream of oxygen. 

(12U) Trans fe r  t h e  oxide  t o  a t a r e d  g l a s s  b o t t l e ,  weigh, and sample f o r  
mass a n a l y s i s .  

(7T) Adjust  t h e  n i t r i c  a c i d  concen t r a t ion  t o  r-1.5fil. 

(8T) 'IIeat t o  Q50"C and add s u f f i c i e n t  f i l t e r e d  s a t u r a t e d  o x a l i c  a c i d  t o  
completely p r e c i p i t a t e  thorium o x a l a t e  and to provide  a f i n a l  solu-  
t i o n  t h a t  is  ~0.l.M i n  o x a l i c  a c i d .  

(9T) Allow t h e  p r e c i p i t a t e  t o  d i g e s t  f o r  h r  and f f l t e r  on Idhatman #42 
paper .  

(10T) Wash t h e  p r e c i p i t a t e  wi th  a s o l u t i o n  t h a t  i s  SO.IA1 in o x a l i c  ac id  
and 0,5M i n  MN03 

( U T )  T rans fe r  t h e  paper and p r e c i p i t a t e  to a porcePaFn c r u c i b l e ;  d ry  and 
f i n a l l y  i g n i t e  t o  Tho2 ac  700'C f o r  '4 h r  i n  a stream of oxygen. 

(12T) Trans fe r  t h e  ox ide  t o  a t a r e d  g l a s s  b o t t l e ,  weigh, and sample f o r  
mass a n a l y s i s .  

2 ,  Handl ing  Liner Wash Solu t ions  i n  the Laboratory Area 

When t h e  c a l u t r o n  components have been c leaned  En t h e  wash area, t h e  wash 
s o l u t i o n s  are t r a n s f e r r e d  t o  the  l a b o r a t o r y  area f o r  process ing  t o  re- 
cover  t h e  conta ined  plutonium, A cen t r i fuga l .  pump Located i n  t h e  wash 
area pumps t h e  wash s o l u t i o n s  t o  a s l u r r y  f i l t e r "  l o c a t e d  i n  g love  box 
?it-112 i n  t h e  l a b o r a t o r y  area, A f t e r  pas s ing  through che f i l t e r ,  t h e  wash 
s o l u t i o n  i s  piped t o  one of two evaporator  feed ranks .  These tanks  can 
be used a l t e r n a t e l y ,  as can t h e  two p rocess  condensate  hold  t a n k s .  I n  
t h e  fo l lowing  procedure ,  va lv ing  t o  a l t e r n a t e  tanks is  i n d i c a t e d  i n  
pa ren theses  (Pig, 1 7 ) .  

a,  P r e p a r i n g  t o  Receive Wash So lu t ions  
~ ..__.-.I__ 

(1) Check to see t h a t  walves 1 2 ,  1 4  (o r  13) 1 5 ,  1 6 ,  1 7 ,  20 (o r  211, 23, 
t h e  s l u r r y - f i l t e r - i n l e t  and - o u t l e t  valves,  t h e  f i l t e r - d r a i n  v a l v e ,  
and t h e  v e n t  v a l v e  are c losed .  

(2)  Check t o  see t h a t  va lves  11, 1 3  (or 149 are open, 

(3) Check to see t h a t  t h e  wash area i s  prepared  t o  t r a n s f e r  wash s o l u t i o n .  

b. Leak T e s t i n g  the S l u r v y  F i l t e r  

(1) Slowly open t h e  f i l t e r - i n l e t  va lve  momencarfly to p r e s s u r i z e  t h e  
f i l t e r  . 

Note: Care is  sugges ted  here  t o  avoid a sudden p r e s s u r e  su rge  to t he  

*"Slurry f ilter 'l  r e f e r s  t o  both  Rlsop  and Spa rk le r  f i l t e r s  + 

f i l t e r  which might r u p t u r e  the  f i l t e r  paper .  - 
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(2) Close t h e  f i l t e r - i n l e t  v a l v e ,  Observe t h e  p r e s s u r e  gage on t h e  f i l t e r .  
A gradua l  decrease  i n  p r e s s u r e  i n d i c a t e s  a l e a k .  

( 3 )  I f  l e a k s  are e v i d e n t ,  a t tempt  t o  e l i m i n a t e  them. 

( 4 )  Repeat S t e p  (1) above. 

c .  Transferring Wash So1utl”ons t o  Evaporator Feed Tank 

(1) C a r e f u l l y  open f i l t e r - o u t l e t  v a l v e  a n d - i n l e t  v a l v e s .  

Note: Same p r e c a u t i o n  a p p l i e s  a s  i n  b , ( l )  above. The f i l t r a t e  
should now f low t o  t h e  evapora to r  f e e d  tank.  

(2)  When t h e  sump t o  t h e  wash-area pumps is  a3  low as p o s s i b l e  without  
drawing a i r  i n t o  the pump s u c t i o n ,  have the wash-area o p e r a t o r  c l o s e  
t h e  pump-discharge va lve .  

(3) Immediately c l o s e  t h e  s l u r r y - f i l t e r - i n l e t  va lve .  
( 4 )  Have t h e  wash-area o p e r a t o r  u s e  some p rocess  condensate  s o l u t i o n ;  

a f t e r  use ,  t r a n s f e r  t h e  f l u s h  s o l u t i o n  as was t h e  wash s o l u t i o n  
[ i . e . ,  s t e p s  (1)-(3) J e 

(5) Repeat s t e p s  (1) through ( 4 ) .  

d .  Evacua t tng  Slurry Filter and 
L L n  k 

(I) Close v a l v e s  11, 1 2 ,  and 17.  

(2) Qpen v a l v e s  15, 18, and 19, 

( 3 )  0pen v a l v e  16 and p u l l  vacuum on vacuum tank.  

( 4 )  C a r e f u l l y  c rack  open t h e  s l u r r y - f i f t e r - v e n t  v a l v e ,  This  should re- 
s u l t  i n  evacua t ing  t R e  l i q u i d  i n  the l i n e  between the f i l t e r  and t h e  
evapora to r  feed  tank  t o  t h e  vacuum rank, 

Note: The vacuum tank  should not  be allowed t o  become more than 75% f u l l  
of l i q u i d  because of t h e  p o s s i b i l i t y  of drawing p rocess  l i q u i d  
i n t o  t h e  vacuum pumps- The l i q u i d  level.  is i n d i c a t e d  i n  a gage 
g l a s s .  

(5) Close the f i l t e r - v e n t  v a l v e ,  

( 6 )  Close va lve  16 .  
(7)  Open v a l v e  1 7 ,  

(8) Open v a l v e  1 2  and a l l o w  t h e  l i q u i d  t o  d r a i n  f 

(9) Close v a l v e  1 2 .  
( l a >  Close  v a l v e  17 .  

om the v c u m  t nk . 

(11) Qpen v a l v e  1 6  and t h e  f i l t e r - v e n t  va lve ;  t h i s  w i l l .  a l l o w  a i r  t o  be 
drawn through t h e  f i l t e r  t o  dry i t .  It i s  e s t ima ted  t h a t  t h e  f i l t e r  
cake w i l l .  d r y  i n  3 t o  4 h r ,  
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(1.2) Close f i l t e r - o u t l e t  v a l v e  and va lve  16.  

(13)  Open va lve  1.9 t o  bririg 'che vacuum t ank  t o  a tmospheric  p r e s s u r e ,  

(14) Open valve 1 2  t o  d r a i n  any liqzri-d tha% might have accumulated i n  
the vacuuai tank durfilg d r y i n g  of the filter cake. 

(15) Close v a l v e s  1 2 ,  13 (01- 141, an3 1 7 ,  

(1G) Disassemble t h e  s l u r r y  f i l e e r  (when convenient) t o  p rocess  t h e  
f i l t e r  cake, 

(1) Check Lo see t h a t  va lve  24 t o  rkie s u c t i o n  of t h e  l iner-wash pimps is 

(2 )  Check ~n see t h a t  evapora tor  d r q i n  v a l v e  45 i s  Closed. 

(3) Check t o  see t h a t  va lves  28 (oe 291 ,  30 (or 311, 32 (or  3 3 ) ,  34 (or  
3 5 ) ,  and 36 (or 37) are c losed .  

(41 Open valve 26 (or  2 7 )  on t h e  i n l e t  1-iric t o  ehe process-condensate  hold  
tank  F-103A ( o r  B ) .  

(5) Check t o  see that coo l ing  r,7a~er is c i r c u l a t i n g  through the G O I I ~ ~ W ~ ~ ,  

Valves 4 L ,  4.2, and 4 3  m u s t  be open and the wster -c i reu laKing  pump 
2 ~ d  chiller must lae operac ing .  

c losed 

(6)  Open va lve  20 (or  2 2 )  (evaporator feed-tank d r a i n  v a l v e ) .  

( 7 )  Oii Lhe instaclinent c o n r r o l  panel LLC-114  should  be preset .  t o  1 4  i n .  
~ 7 . g , ,  which i s  the d e s i r e d  l e v e l  t o  be  maintained i n  the  evaporator. 
Air f low t o  the bubble  tube is adjuseed to 0,4 sc fm by means of 
Ro~at i~e ter  FI-231, a l s o  locared on the ins t rument  c o n t r o l  pane l .  

(8) Open va lve  22  and o b s e r v e  the l i q u i d  l e v e l  i n  rlie evapora to r  s i g h t  
g l a s s .  Make necessary  adJusrments  i o  rhe inscrumcnks t o  o b t a i n  t h e  
d e s i r e d  l e v e l  

( 9 )  Check to see that  ateam-condensate v a l v e s  4 6 ,  4 7 ,  4 8 ,  and 49 are open, 

(1-0) Presec PIC-116 011 rlie w s c r u m n t  panel t o  m a i l n ~ a i n  va lve  PCV-117 c losed  
Open rhe manuah steam va lves  on eazh s i d e  of the c o n t r o l  val.ve, 

Note: The s~enm-pressure- reducing  s r a t  ion i s  loca ted  o u t s i d e  the no r th  
wall o f  rhe lahoratory. 

(1-1) Check t o  see t ha t  che block v a l v e  t o  P I C - l l h  i n  the  instrument-tubing 

(12)  Adjus t  PIC-1.16 to admi.t stearn a t  about. 25 p i g ,  o r  ae a p res su re  suf- 

(13 )  Continuc La e v s p s r a i - t r  rhe s o l u t i o n  ualr i l  t h e  feed Lank i s  emptyl as 

(14) Close valvc 20 (or  21 1.  
(15) Close va lve  2 2 ,  

lln& iS Ql>E!Tl. 

ficienc t o  ma in ta in  t h e  deseared rate of evapora t ion .  

i n d l e a t e d  by t h e  feed-tsnk l i q u i d - l e v e l  i n d i  ca ta r .  
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(16) Close  v a l v e  26 (or 2 7 ) .  
( l a )  Dra in  t h e  c o n c e n t r a t e  from t h e  evapora tor  i n t o  t h e  s o l u t i o n - t r a n s f e r  

c o n t a i n e r  by opening v a l v e  4 5 .  

f ,  Disposing o f  Process Condensate -- 
Before t h e  process  condensate  may be d ra ined  to a tank  t r u c k ,  i t  must be  
determined t h a t  i t s  r a d i o a c t i v i t y  i s  w i t h i n  a c c e p t a b l e  l i m i t s ,  i a e e 3  <l ag 
p e r  100 g a l .  Furthermore,  t he  c o n t e n t s  of t h e  condensate  hold  tanks  must 
be homogenized b e f o r e  sampling. 

3. Recovering L i n e r  Mash S o l u t i o n  

(1) Band-wash t h e  back of t h e  l i n e r ,  t h e  90" b a f f l e ,  t h e  Venet ian b l i n d s ,  
t h e  II and E s i g h t  g l a s s e s  i n  the l i n e r ,  and t h e  removable copper 
s h i e l d  l o c a t e d  a t  t h e  top  of t h e  L ine r ,  u s i n g  s t a i n l e s s  steel  brushes 
and d i l u t e d  HNO3 s o l u t i o n .  

(2) \?ash t h e  i n s i d e  walls of t h e  l i n e r  f o r  n ~ 3  h r  wi th  a spray  system us ing  
20 g a l  of 4M EEJO3 [15 g a l  of d f s t i l l e d  water p l u s  n i n e  b o t t l e s  of 
15.8J4 M J O 3  (2200 m l  of a c i d  pe r  b o t t l e ) ]  con ta in ing  50 m l  of 6M EX?. 

Mote: The HF i s  omi t ted  when uranium is  be ing  processed ,  

There are f o u r  p o s i t i o n s  where the sp raye r  is p laced  dur ing  t h e  spray  
c y c l e .  It is  sprayed from each of t h e  two top p o s i t i o n s  f o r  1 h r  and 
30 min from each of the two lower ones. 

Note: When t h e  l i n e r s  are pril led dur ing  a series, they  are u s u a l l y  washed 
twice. A f t e r  a series is t e rmina ted ,  they are washed t h r e e  times. 

( 3 )  D i l u t e  t h e  wash s o l u t i o n  t o  about  2M lIN(43 by adding 20 g a l  of d i s -  
t i l l e d  water dur ing  t h e  l a s t  5 niin of t h e  spray  cycle. One l i t e r  of 
aluminum n i t r a t e  C4SQ g Al(11103) 3n9H70 p e r  l i t e r  of water ]  s o l u t i o n  
i s  added t o  t h e  20 g a l  of d i l u t i n g  water t o  complex t h e  excess  €IF. 

Note: The aluminum n i t r a t e  t rea tment  i s  omit ted when uranium is  being 
processed .  

( 4 )  Prepa ra to ry  t o  pumping t h e  d i l u t e d  wash s o l u t i o n  t o  evapora tor  f eed  
t ank  P-l02A, open t h e  s l u r r y - f i l t e r - i n l e t  and - o u t l e t  va lves  i n  t h e  
s l u r r y - f i l t e r  g love  box i n  the  plutonium (heavy-element) l a b o r a t o r y  
and open t h e  v a l v e s  above tank  F-1024. 
t ank  and t o  t h e  vacuum l i n e  are c losed . )  

t h e  f i l t e r  box i n  t h e  heavy-element l a b o r a t o r y  and c l o s e  t h e  spray-  
system main valve. 

t u r n  on t h e  pump and s lowly open t h e  i n l e t  va lve  u n t i l  t h e  p r e s s u r e  
gage a t  t h e  s l u r r y  f i l t e r  i n  t h e  pump box r eads  5 p s i ;  then  c l o s e  
t h e  i n l e t  va lve .  

(Valves t o  t h e  vacuum head 

(5) Open t h e  v a l v e s  i n  t h e  pump box i n  the  plutonium wash area and i n  

(6) With both the i n l e t  and o u t l e t  valves t o  t h e  s l u r r y  f i l t e r  c l o s e d ,  

Note: This  provides  a l e a k  test on t h e  f i l t e r .  This  s l u r r y  f i l t e r  p rovides  
p r e f i l t e r i n g  p r i o r  t o  f i n a l  f i l t e r i n g  i n  t h e  chemistry l a b o r a t o r y  
( s e e  pump-box diagram).  



( 7 )  1.F a leak i s  nor ind ica t ed ,  open the f i l t e r - o u t l e t  valvc: and s l o w l y  
open the  m l e c  valve until a ~ ~ ~ S S U K C ?  o f  15 l b  I s  obfained. 

(8) P u t  
If a low f l a w  results afre-c a time (as shawri by the chemist 
feed-tank l e v e l  i t i d i c a t o i ) ,  rhr fllteel payers  are clogged and must: be 
changed. S t a y  t ho  pump and change our the  pape r .  

f i l t r r  p a p e r s  in the. slurry f i l t e r  at the  s t a t 6  of each washing. 

Note?: Sometimes the  f i l t e r  p a p e r s  have co be changed several "Limes when 
a lsnew 1 s  very d i r t y  

( 3 )  A f k e r  the  l iner  has been wasliecl the lash rime, rinse f r  Lhree times 
for 5 min each, using 1 5  g a l  of d s s t i l l e d  watx~ay each t i m c 3 .  Pump t h e  
f i r s r  SWD r i i l s e s  inro E V ~ ~ O Y ~ ~ D K  feed barrk F-182A and plump t h e  last 
i n t o  f e e d  rank F - l O D ,  
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5. Evaporation 

The evapora tor  is  steam-heated and has  a water-cooled condenser ,  
B e  s u r e  t h a t  coo l ing  water flows through t h e  condenser (check t h e  
p r e s s u r e  a t  t h e  reducing v a l v e  next  t o  t h e  c h i l l e r  - shou ld  Le about  
10 p s i )  and t h a t  t h e  steam-condensate l i n e s  a r e  open t o  t h e  steam- 
condensate  tank .  

B e  s u r e  t h a t  t h e  process-condensate  valves are open t o  one of the  
process-condensate hold  tanks  (F-,l03A o r  F-103B) l o c a t e d  i n  t h e  
enc losu re  n o r t h  of t h e  evapora tor .  

Open t h e  b a l l  va lve  from feed  tank  P-lQ2A t o  the  evapora to r ,  S e t  
t h e  l i q u i d - l e v e l  c o n t r o l l e r  a t  15 f n ,  on t h e  annuncia tor  pane l .  

S e t  t h e  evapora tor  steam pressure:  a t  25 t o  38 9b of steam, and 
evapora te  t h e  s o l u t i o n  from feed tank  F-102A i n t o  two equa l  ba tches  
of concen t r a t e .  

Af t e r  h a l f  of t h e  s o l u t i o n  has  evaporated from feed  cank F-TO%, c l o s e  
t h e  b a l l  va lve  from t h e  f eed  tank  t o  t h e  evapora tor  and evapora te  
u n t i l  t h e  l i q u i d - l e v e l  i n d i c a t o r  shows ‘ ~ 1  i n .  

Turn o f f  t h e  steam t o  t h e  evapora tor  and d r a i n  che condensate  from 
t h e  evapora tor  i n t o  a 2-gal po lye thylene  b o t t l e .  T h i s  should y i e l d  
about  1. g a l .  

Close  the  d r a i n  l i n e  f rom the evapora tor  t o  t h e  polye thylene  b o t t l e  
and open t h e  v a l v e  from feed  t ank  F-102.A t o  t h e  evapora to r .  

Turn t h e  steam on; set at: 25 t o  30 l b  steam p r e s s u r e .  

Continue evapora t ion  from t h i s  tank until t h e  tank  fs empty, 

IbJatch the  l i q u i d - l e v e l  i n d i c a t o r  on tlie annuncia tor  p a n e l  u n t i l  
i t  g e t s  dopm t o  Ql i n . ;  d r a i n  the evapora tor  i n t o  t h e  polye thylene  
b o t t l e  

Open t h e  valve between feed  tank  P-10213, con ta in ing  r inse plater, and 
f eed  tank  F-L02A. This  w i l l  r i n s e  o u t  tank  P-lOZA, which had 
p rev ious ly  conta ined  the r i c h  heavy-elernenr s o l u t i o n ,  

Open t h e  va lve  from feed  t ank  F-102A t o  the  evapora tor  and evapora te  
t h i s  s o l u t i o n  down t o  a volume of a b o u t  0 ,5  g a l .  

Drain t h e  evapora tor  c o n c e n t r a t e  i n t o  a 2-gal po lye thylene  b o t t l e  
and c l o s e  t h e  d r a i n  v a l v e ,  

Close t h e  va lve  from feed  tank  F-102A and open the  v a l v e  from feed  
t ank  F-102B and remove t h e  r i n s e  water from t h i s  tank i n t o  t h e  
evapora tor  u n t i l  t h e  gage on f eed  tank  P-102B reads  l i n ,  

Close t h e  va lve  from F-lO2B t o  t h e  evapora tor  and evapora te  u n t i l  
t h e  P iquid- leve l  i n d i c a t o r  on t h e  evapora tor  r eads  z e r o ,  
about  0,s g a l  of solution i n  the evapora to r .  

Turn t h e  steam p r e s s u r e  o f f  by us ing  t h e  c o n t r o l l e r  on t h e  pane l  and 
d r a i n  t h e  evapora tor  c o n c e n t r a t e  i n t o  t h e  2-gal po lye thy lene  b o t t l e .  

This  l e a v e s  



(17) Close the d r a i n  valve and open t h e  valve fzom Peed ra& F--1B?B t o  the 
evapora to r  This tank should have about  2 g a l  of . . ; G ~ I S C ~ O I I  lef L i n  it 
after the s o l u t j n n  has d i a b e d  from the f e e d  rank to the evaporator .  

s o l u c i o a  s t a y  1x1 the evaporncui e 

?lever leave the evapora to r  fo r  a long pe r iod  w ~ t h o u t  some s o l u t i o n  
i n  i t ,  

(18) C l o s e  the valve from feed t a n k  F-102R LO t h e  evaporaeor and l e t  the 

Note: 

(19) T r a n s f r r  both b o t r l c s  of concentrate t o  t h e  genpral-salvage recycle 
box; then  f i l t e c : ,  keeping each bottle s e p a r a t e ,  

(20) P f p e r  a 5 - m l  sampl.? fram each a€ thzz 2-gal po lyeshylens  bottles of 
conceatrat.t: a T i t r a t e  the 7 c i d  C O ~ L L T I ~  u s i n g  szandatdized J M  NaOH 
solution. USE a lfolrrv p i p e ' ~  t o  r n m s ~ ~ e  the  volclme of titrant, t ak ing  
the  f i r s t  pesiilanenr p r e c a p i t d r e  as rhe end point .  The o c f g i t i a l  wash 
s o l u t i o n  e i t i a C e s  f rom 6M ta 9M EJPJQ: and t he  ~ i n s e  titrates from 
3M co 5M HI102 e 

( 2 1 )  Calculate the  ai110unt of acid o r  G ~ R S ~ T  needed t o  a d j u s t  che a r j d  content 
t a  7nSM [ sce  Note,  s t e p  (91, p 5.31 and add f e i r o u s  sulfamaLe to 
reduce 311 the pI.urnnium C D  t h e  S-4 ox ida t ion  staLe (The plutonicrm 
1s reduced t a   ne +3 s ? d t e  w i t t i  Fexrous sui.famaTe, bur  i t  Z I ~ K  o x i d ~ a e s  
PO t h e  th valence ) 

.- 

Note: This s t e p  is not  isecessawy ahen either uranium O K  chor1.um i s  
being processed .  

6 R e c o v e ~ y  ________ of Wash ~ ~aluP,-nons arid S o l i d s  From Source - __I U n i t  

(6 )  Leach t h e  r e s i d u e  i n  -12M HHO, conta in ing  a few drops  of 6M ZiP. 
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(7) Break t h e  used carbons i n t o  small  p i e c e s  and i g n i t e  i n  carbon 
bu rne r s  R-111A and R - l l l B ;  add t h e  impure oxide  r e s i d u e s  t o  t h e  
12M tIHQ3 l e a c h  s o l u t i o n .  

(8) A f t e r  l each ing  t h e  r e s i d u e s  f o r  48 h r  o r  s o ,  d i l u t e  t h e  l e a c h  
s o l u t i o n  w i t h  d i s t i l l e d  water t o  %8M I-ITJQ3 and f i l t e r  twice through 
paper .  
sample, and send t o  waste d i s p o s a l  f o r  s t o r a g e  i f  t h e  sample 
a n a l y s i s  r e s u l t  does not  show an a p p r e c i a b l e  amount of heavy 
element ( u s u a l l y  < l o  t o  20 mg p e r  g of  solid). 

f o r  thorium. J 

I g n i t e  t h e  r e s i d u e ,  g r i n d  up wi th  a mortar  and p e s t l e ,  

(9)  Adjus t  t h e  IIPJO3 concen t r a t ion  t o  0 ~ 7 , 5 M ,  [l lote:  O m i t  t h i s  s t e p  

'ETote: T i t ra te  t h e  a c i d i t y  of a 5-ml sample of s o l u t i o n  wi th  U4 NaOH,  
u s ing  a liohr p i p e t .  The end p o i n t  is taken  as t h a t  p o i n t  a t  
which permanent p r e c i p i t a t i o n  occur s .  The necessary  c a l c u l a -  
t i o n s  are made and t h e  necessa ry  d i s t i l l e d  water o r  a c i d  is  
then  added t o  o b t a i n  7.5M I4T83. 

Adjus t  t h e  va l ence  of t h e  plutonium t o  t h e  +4 s ta te ,  us ing  f e r r o u s  
su l famate  CFe(1R12S03)2], i n  p r e p a r a t i o n  f o r  t h e  ion-exchange s t e p .  
(The plutonfum i s  reduced t o  the  i -3 s ta te  wi th  f e r r o u s  su l f ama te ,  
b u t  i t  a i r  o x i d i z e s  t o  t h e  +4 va lence . )  

Note: Add 8 m l  of 3.Ud Fe(NH2S03)2 p e r  Liter of s o l u t i o n  con ta in ing  
more than 1 g of plutonium pe r  l i ter;  add 2 ml i f  t h e  plutonium 
c o n c e n t r a t i o n  i s  less than 1 g plutonium p e r  l i t e r .  

The s o l u t i o n  i s  now ready  f o r  t h e  anion-exchange procedure.  

(6U) Leach t h e  r e s i d u e  i n  approximately 1 : L  E€TQ3 f o r  6 t o  1 2  h r .  F i l t e r  
t h e  l e a c h  s o l u t i o n  (use S&S 580, 32-cm f i l t e r  p a p e r ) ,  and treat t h e  
f i l t r a t e  i n  t h e  manner i n d i c a t e d  i n  Step ( 4 ) .  

(TU;) Break t h e  used carbons i n t o  smal.1 p i e c e s  and i g n i t e  i n  t h e  presence  
of a stream of oxygen i n  carbon bu rne r s  R-1II.A and R-111E;  l e a c h  t h e  
r e s i d u e  i n  1:1 €?IT03 f o r  about  1 2  h r  and f f l t e r  (use S&S 580, 32-cm 
f i l t e r  pape r ) .  

HtIO3 c o n c e n t r a t i o n  t o  $9.5111. 
(SU) Combine t h e  l e a c h  s o l u t i o n s  from (6U) and (7U) and a d j u s t  t h e  

The s o l u t i o n  i s  IIOW ready f o r  t h e  ani  on-exckrrnyc procc.r'irrre. 
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7 I Anion-Exchange ~ -.I._.. Cnl  ___I_ umn 

D i f f e r e n t  methods of p u r i f i c a t i o n  have been considered f o r  process ing  
t h e  s e p a r a t e d  heavy-element i s o t o p e s ,  b u t  t h e  method g€ choice  i s  t h a t  
involv ing  an ion  exchange and us ing  Ionac A-580 resin i n  the n i t r a t e  
form. llaximum a d s o r p t i o n  i s  obta ined  us ing  s o l u t i o n s  t h a t  are Q J ~ . S M  i n  
HN03C and a t  a temperature  o f  60 t o  70°C. 
adsorbed as r j r d l  as p h t o n i u n i  o r  thorium. 

a 

However, uranium is  n o t  

The ion-exchange colunin i s  a glass column, 3 i n .  i n  diameter  and about  
18 i n ,  hfgh,  which c o n t a i n s  ~ 2 . 5  l i ters of Ionac A-580 an ion  r e s i n .  It; 
has  a l o a d i n g  c a p a c i t y  of about 95 g of heavy element .  New resin is  con- 
v e r t e d  from t h e  c h l o r i d e  t o  the n i t r a t e  form before  useed  Two o f  these 
columns are used  i n  t h e  ease of uranium process ing .  

(1) To c o n d i t i o n  t h e  resin,  h e a t  3 l i ters  of 1:1. HPlQ3 t o  ~ 7 0 ° C  and pump 
i t  through t h e  column a t  th:Ls temperature .  

( 2 )  Adjus t  t h e  heavy-element soI.utlon t o  6M t o  8M IBJ03 a t  about 70°C and 
pwnp i t  through t h e  column t o  load  the kesvy element and r e m a w  i m -  
p u r i t i e s  such as N i ,  Cu, and Fe." 

Note: S o l u t i o n s  t h a t  c o n t a i n  more t h a n  1 g of heavy element p e r  l i t e r  
are pumped througli t h e  column a t  a r a t a  of -il l i t e r / h r -  ( ~ 0 . 4  
i i i l / m i n / c m 2 ) .  
pumped through a't % 2 l i t e r s l h r .  

~ o l u t i o n s  c o n t a i n i n g  less $than 1 g p e r  l i t e r  are 

____ .-..... ~ II_ 

a J .  L.  Ryan and E .  J. Wheelwright, "IXecovery and P u r i f i c a t i o n  of Plutonium 
by Anion Exchange,'' €he%. TechnoZ. - 51(1),  60-65 (1959). 

Lonae 8-580 (Permutit SK) i s  R c o a r s e  (20- t o  50-11iesh) r e s i n  and i s  a 
p o l y s t y r e n e  qua ternary  amine c o n t a i n i n g  p y r i d i n i i m  groups ,  It does !lot 
s o f t e n  o x  swell a p p r e c i a b l y  and i s  very  r e s i s t a n t  t o  I:19Q3 and to  r a d i a -  
t i o n  damage. It i s  exc-ellenc f o r  t i l e  p u r i f i c a t i o n  of pltrtonlutn and 
thorium and f a i r  for uranium. 

There I.s very l ie t t le  change i n  t h e  d i s t r i b u t i o n  c o e f f i c i e n t  o f  solut i .ons 
i n  t h e  6M t o  8M HE703 range ,  Use the  m o l a r i t y  that w i l l  g i v e  t h e  smallest 
f ina l .  volume, s i n c e  t h e  loading  e f f i c i e n c y  is improved when the volume 
i s  minimized 

b- 

C 

d I i z  a 4 - l i t e r  beaker ,  wash 3500 m l  of r e s i n  clean elf fines w i t h  d i s t i l l e d  
water; wash t h r e e  t:i.ines 57it'n h o t  3M ENO3; wash three t i m e s  w i t h  h o t  8M 
2INO3; and r i n s e  three t i m e s  wfth d f s t i l l e d  water. 
t i o n  per  wash. 
n i t  r a t e c onve r s i o 11. 

To provide maximum loading  i n  t h e  case of u r a n i i a n ,  t h e  sol .ut ions m o s t  
concent ra ted  w i t h  uranium are run  l a s t ;  f o r  t h e  second aad t h i r d  column 
r u n s ,  t h i s  means the column-wash s o l u t i o n s ,  The uranium n i t r a t e  complex 
and Ionac A-580 r e s i n  are both  yell-ow, which makes t h e  column work d i f f l -  
c u l t  because there i s  n o t  enough c o n t r a s t  to observe  v i s t aa l ly  t h e  extant: 
o f  uranium loading  on the column. 

Use one l i t e r  of solu-. 
Nakz a s i l v e r  n i t r a e e  t es t  f o r  c h l o r i d e  t o  ensure complete 

e 
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(3)  A f t e r  t h e  heavy element has  been loaded onto  the colurnn, wash t h e  
column wi th  6 t o  7 l i ters  of %7.5M R N 0 3  a t  70°C. 

Note: When t h e  fon-exchange invo lves  uranium, trash t h e  loaded columns 
wi th  Q7.5M FINO3 u n t i l  t h e  i m p u r i t i e s  have been removed. 
samples of t h e  wash e f f l u e n t  w i th  NHl,OH t o  determine when t h e  
washing has  been completed.  
p u r i t i e s  when the sample p r e c i p i t a t e d  i s  ye l low o r  t h e r e  is no 
p r e c i p i t a t e . )  Save t h e  wash e f f l u e n r  con ta in ing  uranium and a 
s m a l l  amount of  i r o n  and o t h e r  i m p u r i t i e s  f o r  s p e c i a l  p rocess ing .  
The NHbOH p r e c i p i t a t e  of t h i s  s o l u t i s n  is  an amber c o l o r .  

Treat 

(A column i s  cons idered  f r e e  of i m -  

( 4 )  E l u t e  t h e  heavy element from t h e  column wi th  ~i.0.75M HN03 a t  7 0 ' ~ .  

Note: Plutonium polymer format ion  i n  the r e s f n  phase and incom- 
p l e t e  s t r i p p f n g  occur  tihen t h e  e l u a n t  used i s  less than  

(a) 

~ 0 . 6 M  IzNO3. 

(b) Because t h e  thorium n i t r a t e  complex Is c o l o r l e s s ,  s p o t  checks 
of t h e  e f f l u e n t s  from t h e  columns must b e  made t o  de te rmine  
t h e  e x t e n t  of e l u t i o n .  
of t h e  e f f l u e n t s  ( X l Q  ml each)  d i l u t i n g  s r i t h  d i s t i l l e d  water, 
and making ammoniacal. If thorium i s  p r e s e n t ,  i t  w i l l  b e  
v i s i b l e  as  a w h i t e  p r e c i p i t a t e .  

Th i s  i s  done by t ak ing  s m a l l  samples 

(5) C a r e f u l l y  add concen t r a t ed  NH4QII t o  p r e c i p i t a t e  the  heavy element i n  
t h e  e l u a t e .  [Plutonium n f t r a t e  is  brown and i t s  hydroxide green;  
uranium n i t r a t e  and t h e  p r e c i p i t a t e ,  (NHq)2U2Q7, are both  yel low.  
Thorium n i t r a t e  and hydroxide are both  whf te . ]  

(6) F i l t e r  t h e  p r e c i p i t a t e  on SStS 580, 32-cm f i l r e r  paper and wash w i t h  
d i s t i l l e d  water c o n t a i n i n g  a trace of i'?H4QFI. 

(7'1 For plutonium and thorium, d r a i n  t h e  p r e c i p i t a t e  well; t hen  p l a c e  
i t  i n  a p o r c e l a i n  c r u c i b l e  and i g n i t e  i n  a muf f l e  fu rnace  t o  t h e  
heavy-element ox ide ,  The tempera ture  of t he  fu rnace  i s  maintained 
a t  ~50Q"c. 

Note: For uranium, i g n i t e  t h e  p r e c i p i t a t e  a t  a t empera ture  of 800 t o  
9QO'C f o r  8 h r ,  l e a c h  i n  2M HIT03 f o r  s e v e r a l  houxs, and f i l t e r  
on Whatman # 4 0 ,  32-cm f i l t e r  paper t o  remove t h e  i r o n .  Treat 
t h e  f i l t r a t e  with concen t r a t ed  ?Hi+OH and f i l t e r  o f f  t h e  p r e c i p i -  
t a t e  (use S&S 580, 32-cm f i l t e r  p a p e r ) .  When t h e  p r e c i p i t a t e  
has  d r a i n e d ,  p u t  i t  i n t o  a p o r c e l a i n  c r u c i b l e  and i g n i t e  i n  a 
muff l e  fu rnace  t o  U308 a t  a tempera ture  of '1.500'C. 

(8) A f t e r  t h e  oxide  has  cooled ,  t r a n s f e r  i t  t o  a t a r e d  b o t t l e  and weigh 

(9) Take a 3-ml sample of each a c i d  l i q u i d  mste  and s u b m i t  t o  t h e  ORNL 

(PuOZ; U 3 0 ~ ;  ThQ2) e 

A n a l y t i c a l  Labora tory  f o r  an  (Pu, U, o r  Th) a n a l y s i s  b e f o r e  d i sca rd -  
i ng .  

(10) Rework any s o l u t i o n s  con ta in ing  more than  20 mg of heavy element p e r  
l i t e r .  

Take a composite sample of t h e  TiHt+OB f i l t r a t e s ,  
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8 ,  Determining i 3 5 U  Content  by Gamma Spectrometry 
(Francis-Bel .... 1 Single-Channel  ...... .. . . Spec t romete r )  . .. . .... .-. . . . . . _. . . 

Note: Read t h e  entire procedure b e f o r e  s t a rL ing  the instrument . 
Turn on t h e  POWER s w i t c h  on t h e  spectrometer and scaler. A l l o w  LO 
w r a m  up a few minutes .  

Turn on t h e  COUNT swi tch  on the spec t rometer .  Check the s e t t i n g s :  
ENERGY DIAL a t  184, GAIN a t  3 2 ,  and CHANNEL WIDTH at 'LO, 

Check t h e  high-vol tage s e t t i n g  by tu rn ing  the METER SCAT,E switclx 
to  t h e  I1.V. s e t r , i n g ,  Read t h e  h i g h  v o l t a g e  on t h e  lower scale of 
t h e  meter. I f  i.t reads QOO U, the setring i s  OK; otherwise  u s e  
a screwdr iver  on COARSE HTGH VOLTAGE ,ADJUST t o  g i v e  2800 V .  

A L l o w  t h e  spectrometer  and scaler t o  ~7a~rn up a t  1easc 4 h r .  ( I f  
they  have been o f f  f o r  a long  t i m e ,  it may take even longer  f o r  t h e  
spectroiiietex t o  s t a b i l i z e .  

P u s h  t h e  RESET b u t t o n  on t h e  s c a l e r ,  P'ut t h e  swi tch  on 60-CYCLE 
TEST. 

Take a 5-rnin count  on t h e  scaler by pushing the black START b u t t o n  
on t h e  presel- - ixmer .  If  t h e  count is  v r r y  c lose  to  18,000, t h e  
test  is OK. Rezurn the switch t o  chz USE p o s i t i o n .  

Check the background on the spectrometer by t a k i n g  a series of coiints 
w i t h  no sample i n  t h e  counter  w e l l ,  

I F  the  background i s  s a t i s f a c t o r y  ( t h e  background will vary  depending 
on t h e  material  s t o r e d  i n  the v a u l t  and/or  in-process  i n  t h e  uraniim 
l a b o r a t o r y ) ,  place a s randard  i n  {lie counr-er well - u s u a l l y  use  50.5 rng 
2 3 5 U  s tandard  - t o  "peak" t h e  ins t rument .  

c o n t r o l  knob aiid observ ing  the needle position on t h e  count-rate 
scale .  Ad-jusr the d i a l  abaut  5 d i v i s i o n s  at a tiiw and allow t h e  
needle  t o  s t a b i l i z e  before a d j u s t i n g  Further (abnur 20 see> .  When 
t h e  needle on iche c o u t i ' i ~ - ~ s r e  scale 1s a c  the h i g h e s t  reading  o b t a i n -  
a b l e  by a d j u s t i n g  t h e  vo l rage ,  l o c k  t l w  knob on FINE high-voltage 
ad3 u s t  . 
Reset the  s c a l e r  and t a k e  a Sew 5-mrn counts: wirh the 50,5-rng s tandard .  
If these counes are in the c o r r c c t  range (_>--75,000 counf-s per 5 min) ,  
proceed wit11 t h e  samples ,  

Run s e v e r a l  ha-kgrormd counts  

Peak t h e  il7StrLllIEnr t ~ i  th thc  dtandarrl ~ ~ ' ' i n g  .the FINE hlgh-volLage- 

L T  n o t ,  repeak ehe instrument  c)r o b t a i n  
h e l p  I 

Note: Preweighed o r  a1i.quoted samples m u s t  he i n  small g las s  v i a l s .  
These are covered wi th  p l a s t i c  b e f o r e  p u r t i n g  i n  t h e  sample 
well. Liquids o r  s o l i d s  can be  used. 

P l a c e  the  first sample i n  t h e  w e l l  and t a k e  two o r  t h r e e  5-min 
counts * 

Observing t h e  range of eounis ,  choose rhe s t a n d a r d  c losest  i n  range 
and run two 5-nSn counts 011 i t  (;1500 counts  per  5 min p e r  m i l l i g r a m ) .  
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(14) C a l c u l a t e  t h e  amount of 235U in t h e  sample by s u b t r a c t i n g  t h e  average 
background count from both  s t anda rd  and sample counts  and chen use  a 
simple a l g e b r a i c r p r o p o r t i o n :  
s = amount of 23JLJ f n  the s t anda rd ,  c i  = nec count  ra te  of t h e  sample, 
and c2  = n e t  count rate f o r  t h e  s t anda rd ,  then  

If x = amount of 2 3 5 U  i n  t h e  sample ,  

x/s = c * / q  * 

(15) Proceed t o  run  t h e  o t h e r  samples i n  t h e  same way, checking t h e  s t anda rds  
o c c a s i o n a l l y  t o  be  s u r e  cha t  t h e  ins t rument  is not d r i f t i n g  o f f  peak, 

(16) GJhen a l l  samples  are complete,  be s u r e  t h a t  a l l  d a t a  are recorded i n  
the record  book. I f  u se  of t h e  spec t rometer  i s  not  a n t i c i p a t e d  f o r  
some t i m e ,  t u r n  o f f  a l l  swi t ches ;  o the rwise  m r n  the spec t rometer  
COUNT swi tch  o f f  bu t  l e a v e  t h e  POWER swi tches  on, 

S u f f i c i e n t  c a l u t r o n  equipment has  been modif ied t o  perm;-t i t s  l i m i t e d  u s e  
fns s e p a r a t i o n  of  small amounts of curium i so ropes .  

I n  t h e  i n i t i a l  r u n s ,  t h e  c a l u t r o n  charge b o t t l e s  loaded a t  O W L  Is TRU 
F a c i l i t y  w i t h  about  100 mg of curium f e e d ,  e n t e r e d  t h e  doubly conta ined  
s p e c i a l  s e p a r a t i o n s  area; there the  b o t t l e  was bagged inr;o a s e r v i c e  
g love  box, u t i l i z i n g  p o r t a b l e  s h i e l d i n g ,  and atrached t o  a 1 /4- in .  by 
6- f t  tube t h a t  se rved  both  as an i n s e r t i o n  t o 0 1  and as a means f o r  pass -  
i n g  C C 1 4  i n t o  t h e  ion  source ,  T rans fe r  of t h e  b o t t l e  to k l i e  i n s t a l l e d  
ion-source assembly was made under alpha containment by means of an  a i r  
lock  on t h e  e x t e r i o r  of t h e  ion  s o u l c e ,  k n  removing t h e  used charge 
b o t t l e  a t  run t e rmina t ion ,  t h e  above procedure was reversed .  

Upon completion of a run ,  t he  ion  r ece ive r  was withdrawn through an a i r  
l o c k  and t r a n s f e r r e d  t o  t h e  s e r v i c e  glove box under a l p h a  containment ,  
There t h e  r e c e i v i n g  pockets  For curium i s o t o p e s  from ‘ii’Crn t o  2ii8Cm were 
disengaged from t h e  r e c e i v e r  suppor t  scrzastiire and transferred behind 
improvised s h i e l d i n g  t o  a nearby chemfeal-recovery g love  box, 
sequent  r u n s ,  new ion- rece iv ing  pockets  were a tcached  t o  t h e  r e c e i v e r  
assembly and r e t u r n e d  t o  t h e  c a l u t r o n  by t h e  r e v e r s e  procedure.  
background was checked f r e q u e n t l y  a t  des igna ted  p o s i t i o n s  on t h e  c a l u t r o n  
t o  de te rmine  t h e  a c t i v i t y  be ing  emi t t ed  from w i r h i n  t h e  machine and t o  
ensure  i n t e g r i t y  of t h e  equipment. 

For  sub- 

Rad ia t ion  

Idhen t h e  a c t i v i t y  l e v e l  approached 50 m r  ( m r e m  p e r  hour) 3 ft from t h e  
work area,  t h e  c a l u t r o n  w a s  spray-washed under containment ( i n - s i t u  
system - see Pig. 18) wi th  ZOZ ‘tIcJ0.j s o l u t i o n  by u s e  of a r e c i r c u l a t i n g  
pump, 
to about  10  m r  3 i n ,  from the o u t s i d e  s u r f a c e  of t h e  s e p a r a t o r .  T h e  
wash s o l u t i o n  w a s  shipped i n  an approved radioactive-materia.L s h i p p e r  
t o  t h e  TRU F a c i l i t y  where i t  w a s  processed f o r  material recovery ,  
containment a s s o c i a t e d  wi th  curium was governed by t h e  procedure  used 
for plutonium s e p a r a t i o n s  (pp. 40 f f ) .  The neut ron  and g a m a  r a d i a t i o n  
dosage w a s  predetermined by moni tor ing  rhe  area and w a s  c o n t r o l l e d  by 
t i m e ,  d i s t a n c e ,  and temporary s h i e l d i n g -  

The washing cont inued u n t i l  the r a d i a t i o n  background was lowered 

Alpha 
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According t o  t h e  measured r a d i a t i o n  i n t e n s i t y  of the curium feed  mate- 
r i a l ,  j e t  w a s  e s t ima ted  t h a t  more than  100 mg could be processed s a f e l y ;  
t h i s  assumption was confirmed 'by measurements made d u r i n g  u s e  of the 
f i r s t  100-mg charges .  Subsequently a 700--mg charge  was handled. For  
t h i s  run ,  background r ead ings  w e r e  monitored and a handl ing time of 
5 rnin r e s u l t e d  i n  exposures  well w i t h i n  t o l e r a n c e ;  t h e  h i g h e s t  dose 
reading  w a s  55 m r  neut ron  exposure t o  an o p e r a t o r ' s  l e f t  hand. 

The s u c c e s s f u l  p rocess ing  of l i m i t e d  charges  (100 t o  100 mg) under ill- 
s u i t e d  c o n d i t i o n s  o f f e r s  ev idence  t h a t  s e p a r a t i o n  of curium could be 
managed q u i t e  r o u t i n e l y  i n  t h e  proposed second containment area. 

a ,  Handling o f  Curium Isotopes Receiver 

The receiver arrives i n s i d e  a s t a i n l e s s  steel  box which ac t s  a s  a s h i e l d  
for b e t a  and weak-gamma r a d i a t i o n ,  This  box and the  enc losed  r e c e i v e r  
are i n s i d e  a v i n y l  bag. 

{l) Bag t h e  e n t i r e  package i n c o  t h e  disassembly glove box ( i n  f r o n t  of 
t h e  steam-condensate t a n k ) ,  

( 2 )  Remove t h e  r e c e i v e r  from t h e  srainless steel box and d isassemble  t h e  
individual .  i s o t o p e  pocke t s .  During t h e  o p e r a t i o n ,  use  a l e a d - f i l l e d  
g love  f o r  t h e  l e f t  hand as much as is feasible when hold ing  t h e  re- 
c e i v e r .  Use t h e  r i g h t  hand t o  o p e r a t e  sc rewdr ive r ,  fo rceps ,  c u t t i n g  
p l i e r s ,  etc, ,  dur ing  t h e  disassembly o p e r a t i o n ,  A l s o ,  use l e a d  f o i l  
(about 0,QEQ i n ,  t h i c k )  on the f r o n t  s i d e  of the  r e c e i v e r  t~ minimize 
r a d i a t i o n  exposure,  

( 3 )  As t h e  i n d i v i d u a l  i s o t o p e  pockets  are r emved ,  p l a c e  them i n  s m a l l  
po lye thylene  bags and t a p e  them s h u t ,  ( T h u  does % appLy t o  t h e  
h i g h l y  r a d i o a c t i v e  '"Cm pocket ,  which should be wrapped f i r s t  in 
aluminum f o i l  and then i n  l e a d  f o i l ,  Aluminum f ~ i P  s e r v e s f o r  tmantain- 
ment and l e a d  €oil f o r  s h i e l d i n g . )  

( 4 )  Trans fe r  t h e  i n d i v i d u a l  i s o t o p e  pwkets  in t h e  small polye thylene  
bags t o  t h e  general-salvage-product  g love  box, R-129; s t o r e  the  
h igh ly  r a d i o a c t i v e  2Y.4Cm pocket i n  the disassembly box; bag t h e  
metal r e c e i v e r  p a r t s  and send then  to waste disposal, 

(5) I n  t h e  general-salvage-product  box, open and serape each i s o t o p e  
pocket ;  vacuum t h e  sc rap ings  i n t o  a paper  e x t r a c t i o n  th imble .  

(6) T rans fe r  t he  e x t r a c t i o n  thimble t o  a small c ruc ib l e  and i g n i r e  i t  
f o r  a minimum of 40 hr  a t  700°C i n  a muf f l e  fu rnace  wi th  oxygen flow. 

(7) A f t e r  i t  is  1001, remove t h e  c r u c i b l e  from t h e  fu rnace ;  add about  
1 . 0  t o  1 .5  m l  of concen t r a t ed  I-ITJO3 t o  che c r u c i b l e ,  cover  wi th  a watch 
g l a s s ,  and l e a c h  on a hot  p l a t e  a t  i nc ip i en t :  b o i l i n g  f o r  a minimum of 
4 h r .  

(8) Trans fe r  t h e  l each ings ,  a long  wieh undissoEv~d r e s i d u e ,  i n t o  a one- 
half-ounce p l a s t i c  b o t t l e ,  c a l i b r a t e d  f o r  l O - m 1  volume. Use a medicine 
dropper  f o r  t h i s  ope ra t ion  and r i n s e  w i t h  water. D i l u t e  to t h e  10-ml 
volume w i t h  water.  

(9) Take a sample f o r  assay and alpha-pulse  a n a l y s i s  as fo l lows :  p i p e r  
0 ,025 m l  (25 pl) of solution [from S t e p  (8)] i n t o  a v i a l  con ta in ing  
2.0 m l  of 1.0M ILITQ3. Bag t h e  sample,  can it ,  and send i t  t o  (9R13L 
A n a l y t i c a l  Chemistry.  
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I I I .  ENERGENCY PROCEDURES 

A .  POWER FAILURE 

The containment of heavy elements are ensured by handl ing them i n  g love  
boxes l o c a t e d  in rooms maintained a t  less than atmospheric  p re s su re .  

Both normal and emergency power are provided t o  glove-box exhaust  
fans  AJ-121A and AJ-12113; general-area exhaust  f a n  AJ-113 (or ks-114, 
by manual t r a n s f e r ) ;  wash-area exhaust f a n  AJ-109; t h e  annuncia tor  pane l ;  
t h e  Spur l ing  f i r e -a l a rm system; air-sampling motors J-124, -125, -126, 
and -127; the c r i t i c a l i t y  moni tors ;  the emergency l i g h t s ;  t h e  a lpha  monitor  
on t h e  p rocess  exhaust  s t a c k ;  t h e  i n - s i t u  glove-box exhaust  f an ;  and t h e  
b u i l d i n g  pubbic-address system. 

Both normal and emergency power is  a150 provided t o  t h e  glove-box exhaus t  
f a n s  AJ-1 and AJ-2 i n  t h e  conversion l a b .  

I n  the  event  t h a t  normal power f a i l s ,  t h e  emergency gasoline-powered 
motor -genera tor  w i l l  s tart  and siipp1.y power t o  t h e  equipment: l i s t e d  above 
through a preprogrammed timer swi t ch ,  

Emergency l i g h t i n g  i s  provided i n  each room. 

The Kinney-pump exhaust  f a n  is supp l i ed  wi th  emergency power from 
b a t t e r i e s .  

The pump which r e c i r c u l a t e s  coo l ing  water w i l l  no t  o p e r a t e  i f  t h e  power 
f a i l s ;  t h e r e f o r e ,  coo l ing  water w i l l  no t  c i r c u l a t e  through t h e  condenser 
of t h e  evapora to r ,  I f  evapora t ion  i s  i n  p rogres s  dur ing  a power f a i l u r e ,  
t h e  steam should be c u t  o f f  immediately.  
a u t o m a t i c a l l y  c u t  o f f  due t o  momentary l o s s  of nega t ive  p r e s s u r e  ( i n  the 
evapora tor  and feed-tank enc losu res )  by t h e  system which was added t o  
ensure  containment i n  the  event  of a r u p t u r e  of any components conta in-  
i ng  high-pressure steam. 

Normally t h e  steam w i l l  be 

Cooling water will. be suppl ied  t o  the  carbon bu rne r s  and srriall muff le  
furnaces  by h y d r o s t a t i c  head f rom t h e  f i l t r a t i o n  p l a n t .  
hold tank  i s  dumped t o  t h e  basement s t o r a g e  tank. 

The cooling-water 

I f  carbon burning i s  i t 1  p rog res s  the  oxygen t o  t h e  carbon-burning fu rnaces  
w i l l  be c u t  o f f .  

The Riiriiey vacuum pumps w i l l  s t o p .  The pumps should be i s o l a t e d  and 
brought t o  a tmospheric  p re s su re  t o  prevent  oil being forced  back through 
t h e  s u c t i o n  l i n e .  



1 , P1 utonium-Chemi s t ry  Area 

In case of power failure: 

Check to see that negative pressure is maintained on the glove boxes 
and enclosures in the plutonium-chemistry lab and conversion lab. 
(The gasoline-powered emergency motor-generator at the northeast 
corner of the firsc floor should supply power to the glove-box ex- 
haust fans. Get electrical help if difficulties are encountered.) 

Turn off the steam-operated evaporator in the. plutonium-chemistry 
lab, if this is running, by turning ehe steam control. t o  zero at the 
annunciator panel, and turning off the manual steam-supply valve on 
the outside of the lab (north wall) .  Close the head-tank supply valve 
to the evaporator. The evaporator will - not be running on weekends, 

Isolate the Hinney pumps in the plutonium l a b  and momentarily vent to 
the atmosphere, Then close the vent. 

Check the recirculating-cooling-.IJater system in the plutonium-chem- 
istry lab. 

Upon failure of normal power, all electrically supplied systems will 
stop and the gamma-radiation criticality monitors will indicate this 
failure at the Plant Shift Superintendent's o f f i c e .  

The emergency motor--generator at the northeast corner  of the first floor 
( in the small adjoining room outside t h e  northeast rolling door) will 
start and the following equipment will operate: 

(1) Plutonium-glove-box exhaust fan A J - l Z U  o r  83-12lB (plutonium- 

(29 Gene~al-plu~onium-area exhaust fan A J - 1 1 3  for AJ-114, by manual 

(3% Plutonium-wash-area room-exhaust fan AJ-109 

( 4 )  Glove-box exhaust fan 

(5) Criticality gama-radiation monitors  

(6) Annunciator panel in the plutonium-chemfstry lab 

(7) Room-air sampling motors (a11 locations except the plutonium-storage 

( 8 )  Spurling fire-detection system 

(9) Alpha monitor in r;he process-exhaust stack 

chemistry l a b )  

trans f erj 

AJ-1 or AJ-2 (conversion lab, Eirst floor) 

room) 

(10) Emergency-lighting system 

(11) B e l l  Telephone public-address alarm and paging system 

(12) Kinney-pump exhaust fan (west oE conversion lab). Alarm will need 
silencing since this is powered from the emergency battery system 
in building. 

(13) In-situ glove-box (track) exhaust fan 

(14) Emergency ~ecir@ulating-chilled-wnter system (RC'ETS) 



The fo l lowing  equipment normally i n  o p e r a t i o n  _I__ will n o t  o p e r a t e  dur ing  
a power f a i l u r e :  

(1) Plutonium-general-area exhaust fan AJ-114 (except: by manual t r a n s f e r  

(2)  Plutonium-room-air supply f a n  A J - 1 1 2  

( 3 )  Kinney vacuum pumps i n  t h e  plutonium l a b  and t r a c k  area 

( 4 )  BecirculatLng-cooling-water pump and c h i l l e r  i n  t h e  plutonium l a b  

(5) R e f r i g e r a t i o n  and pump J-121 f o r  plutonium-area cool ing  

( 6 )  Conversion-lab room exhaust  f a n  

( 7 )  Continuous a l p h a  a i r  monitor  (CUI) units 

(8) General l i g h t i n g  

(9) Plutoniu~n-storaee-auea exhaust  €an 

from AJ-113) 

(10) Uranium-lah-hood exhaust  f a n  

(11) Panel  "C" (muff l e  furnaces  e t c  . ) ( a t  e lectr ical  panels  a d j a c e n t  t o  
uranium wash area, second f l o o r )  . 

To t r a n s f e r  t o  normal power: 

(I.) Push t h e  reset b u t t o n  on t h e  t r a n s f e r  swi tch  ( a t  t h e  e lec t r ica l  p a n e l s  
adjacent:  t o  t h e  uranium wash area, second f l o o r ,  o u t s i d e  the west w a l l  
of change f a c i l i t y ) .  

(2) Push t h e  reset b u t t o n  f o r  p a n e l  "C." 

( 3 )  Reset t h e  annuncia tor  pane l .  

( 4 )  Start t h e  r e f r i g e r a t i o n  pump 5-121 (basement). 

(5) S t a re  t h e  conversion-lab room-exhaust fan  ( f i r s t  f l o o r  i n  f r o n t  of 

(6) S t a r t  t h e  plutonium-storage exhaust  f an  i n  the basement ( f i r s t  f l o o r  
n e a r  column M-39). 

( 7 )  S t a r t  t h e  source  and special-nuelear-mater ia ls-s torage exhaust  f a n  
(basement; swi tch  on soi.ith wall oE t h e  conversion lab). 

(8) Check t h e  emergency nnotor-generator to see i f  i t  has  s topped (north-  
east c o r n e r ,  f i r s t .  f l o o r ) .  

(9)  Not i fy  t h e  S h i f t  Superintendent  (3-7172) when t h e  power €aiJ.ure is  
over  and the equipment i s  o p e r a t i n g  on normal power. 

plutonium-chemistry l a b ) ;  except ion:  
(See Sec t .  III.A.2, p .  4 3 . )  

column 11-41) a 

(10) Fol low t h e  recirculat ing-cool ing-water  s t a r t u p  procedure ( i n  t he  
do not: s tar t  up on weekends, 

(11) Check the CAAM u n i t s .  

(12)  Check and s ta r t  t h e  proper  Kinney pumps. 
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2. Emergency Transfer o f  Reeirculating- 
C h i 1  led-Water System (RCWS) t o  Process _______ Water 

The recirculating-chilled-water system is equipped with ,in emergency 
transfer system t o  automatically furnish process water f o r  cooling the 
carbon-burning and muffle furnaces only (Pig. 19). This equipment is 
shut down on weekends. 
ON position and valve “A” (1/2-in, valve in the process-water-supply line) 
must be OPEN when the furnaces are energized, 

The emergency-water-system switch must be in the 

(1) Loss  of pressure in the RCWS, due either to power failure or to 
faulty pump operation, will energize a time-delay relay. 

(2) If pressure has not been restored after a 20-sec tine interval: 

( a )  The alarm will sound at t h e  annunciator panel. 

(b) The 1/2--in. solenoid valve w i l l  open to supply process 

(c) The 1-1/“4-in. s o l e n o i d  valve will open and drain the 

water to the furnaces, 

water in Tank P-106 to the hold tanks i n  the basement, 
A low-level alarm will sound as t h i s  tank empties. 

(d) The pump and compressor wilE be de-energized t o  prevent 
their resumption of operation when power is restored. 

(3) Valve 41 at the outlet of storage rank F-106 must remain open 
while the emergency water system is in operation. 

( 4 )  There will be no cooling water to the evaporator or Kinney pump 
in the plutoniun-chemisrry lab +. 

( 5 )  If transfer is due to pump failure rather than to a general power 
l o s s ,  the heatSng power and oxygen t o  t h e  carbon burners and the 
heating power, oxygen, and water to rhe  muffle furnaces will not be  
turned off unless the water-flow rate has dropped below the setting 
of the flow-indication switch at each furnace, 

hold tanks in the  basement will have to be manually drained to the 
sewer. 

(6) If the power failure lasrs for a considerable period (hours), the 

TQ restore the RCWS to normal operation: 

(1) Turn the pump- and compressor-control switch to OFF. 

(2) Turn the emergency-system switch to OFF e 

(3) Fill the water tank about three-fourths full. 

( 4 )  Reset the RCWS by turning the chiller-conrrol switch to PUMP and 

(5) When the pump pressure has been restored, turn the emergency-water- 

( 6 )  Reset the annunciator pane l  to c”lear the fault indicaLion. 

COMPRESSOR (located adjacent to compressor), 

system switch EO 01J, 
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(7) The system is  now normal; reset:  a l l  fu rnace  c o n r r o l s  be ing  used. 

Note: I f  any of t h e  p r o t e c t i v e  dev ices  such as freeze-up,  high- o r  
low-head p r e s s u r e ,  o r  motor overloztd are energ ized  du r ing  the  
o p e r a t i o n  of t h e  w a t e r  c h i l l e r ,  t h e  c h i l l e r  must be r e s t a r t e d  
by t u r n i n g  c h i l l e r - c o n t r o l  swi tch  t o  OFF, then  t o  PUMP and 
COMPRESSOR. 

To s h u t  down t h e  RCWS system (normally the  carbon bu rne r s  and muff le  
fu rnaces  should be - c o o l ) :  

(1) Turn t h e  emergency-water-system swi tch  t o  OFF. 

(2) Turn t h e  c h i l l e r - c o n t r o l  swi tch  to OFF. 

3 .  Servicing Calu t ron  Pumping System A f t e r  Power Failure 

(1) Open t h e  power-breaker swi t ches  on a l l  Kinney pumps: Pu housevac; 
U housevac; each of  t h e  e i g h t  5-hp pumps f o r  tanks  651-658 ( s e e  F ig .  
20, which r e p r e s e n t s  tanks  652, 653);  and t h e  15-hp roughing pumps 
f o r  tanks  655-658. 

(2‘) Close all f i n i s h i n g  ( i n l e t )  va lves .  

(3)  Bring t h e  pumps t o  a tmospheric  p r e s s u r e .  

( 4 )  I f  power has  r e t u r n e d  be fo re  t h e  punips have been s e r v i c e d ,  proceed 
w i t h  S teps  (I) through ( 3 ) ;  l e a v e  t h e  pumps a r  a tmospheric  p r e s s u r e .  

Any s p e c i a l  i n s t r u c t i o n s  w i l l  be l e f t  i n  t h e  Opera t ions  Log Book on t h e  
c u b i c l e  desk .  

B. RONTHLY CHECKS OF THE FACILITY SAFETY DEVICES 

a ,  Glove-Box-Exhaust ^ _ _ _ ~  Vacuum-Relief -- Valve  __.._I_ 

Darnper All-110 t o  t h e  plutonium-glove-box exhaust. f a n s  AS-12Lh and AJ-121B 
is  pneumatical ly  c o n t r o l l e d  by a vacuum c o n t r o l l e r  l o c a t e d  i n  f r o n t  of 
carbon-furnace g love  box K - l I I A a  The vacuum c o n t r o l l e r  i s  set t o  c o n t r o l  
t h e  pressure i n  t h e  duc t  header a t  minus 6 i n ,  w,g. 
f u n c t i o n  i n  t h e  vacuum-controller system, caus ing  a more nega t ive  p r e s s u r e ,  
a vacuum-relief va lve  l o c a t e d  ad jacen t  t o  t h e  vacuum c o n t r o l l e r  will r e l i e v e  
so as  t o  main ta in  t h e  due t  header a t  minus 6 i n ,  w.g. 

I f  t h e r e  is a m a l -  

To check t h e  f u n c t i o n i n g  of t h e  vacuum-relief v a l v e ,  reset t h e  vacuum 
c o n t r o l l e r  t o  c o n t r o l  t h e  p re s su re  at: m i n u s  7 i n ,  w,g. 
t h e  s t e m  l o c a t e d  between t h e  diaphragm and t h e  va lve  will move down and 
a i r  can be heard f lowing i n t o  t h e  duck header .  
back t o  minus 6 i n ,  w,g, a f t e r  t h e  test .  

I f  i t  f u n c t i o n s ,  

S e t  t h e  vacuum c o n t r o l l e r  
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b. Evaporator Steam-Supply and 
Instrument-nir-Supply Solenofd  Valves 

Should a release of steam p r e s s u r e  occur w i t h i n  t h e  evapora to r  e n c l o s u r e ,  
a p r e s s u r e - i n d i c a t i n g  ins t rument  {Hays gage) with c o n t a c t s  is  p r e s e t  
t o  i n s t a n t l y  c l o s e  t h e  steam-supply and ins t rument -a i r - supply  so l eno id  
v a l v e s  a t  minus 0 , 4  i n .  w.g. 
Conoflow l e v e l - c o n t r o l  v a l v e  c l o s e s ,  s topp ing  t h e  f low of s o l u t i o n  from 
t h e  evapora to r  f e e d  t ank  F-102h o r  F-102B t o  t h e  evaporaKor. 
w i l l  occur  on t h e  annuncia tor  pane l ,  A s p e c i a l  reset swi t ch  ( i n  a d d i t i o n  
t o  t h e  normal reset swi t ch )  on t h e  annunc ia to r  pane l  has  t o  be  reset i n  
o r d e r  t o  reactivate t h e  so l eno id  valves a f t e r  t h e  problem has been 
c o r r e c t e d .  

With t h e  in s t rumen t -a i r  supply off  ~ t h e  

An alarm 

To see i f  t h e  so l eno id  v a l v e s  are o p e r a t i v e ,  p a r t i a l l y  v e n t  t h e  Hays 
gage t o  r ead  minus 0.4 i n ,  w . 8 .  i n  o r d e r  t o  t r i g g e r  t h e  a la rm on t h e  
annunc ia to r  p a n e l .  When t h e  steam-supply so l eno id  v a l v e  c l o s e s ,  t h e  
steam p r e s s u r e  w i l l  drop t o  ze ro ,  as i n d i c a t e d  on t h e  "output" gage 
w i t h i n  t h e  "Kieley-Mueller" c o n t r o l l e r  on t h e  annunc ia to r  pane l .  
t h e  a i r - supp ly  so l eno id  v a l v e  c l o s e s ,  t h e  a i r - supp ly  p r e s s u r e  t o  t h e  
Conoflow v a l v e  w i l l  s lowly drop to zero  ( f i r s t  minute 94 t o  81 l b ,  
second minute 81 t o  79 l b ,  t h i r d  minute 79 t o  78 l b ,  e .). The 
ins t rument -a i r - supply  p r e s s u r e  gage i s  l o c a t e d  i n  f r o n t  of t h e  Cono- 
f l o w  v a l v e .  I f  t h e  Conoflow v a l v e  has been r e g u l a t e d  at: t h e  annunc ia to r  
p a n e l  t o  be i n  t h e  open p o s i t i o n ,  i r  w i l l  c l o s e  when t h e  ins t rument -  
a i r - supp ly  so l eno id  v a l v e  d e a c t i v a t e s .  
up when t h e  so l eno id  v a l v e  c l o s e s .  

When 

The Conoflow v a l v e  stem moves 

c .  Oxygen-Supply Solenoid 11_---1__ Va lves  f o r  C Z ~ ~ C I I - I  I Furnaces - 

The Bays p r e s s u r e - i n d i c a t i n g  gages f3r carbon-furnace g love  boxes R-111A 
and R-111E are set to  alarm t h e  annunc ia to r  p a n e l  when the p r e s s u r e  
w i t h i n  t h e  g love  boxes i n c r e a s e s  t o  approxlmately minus 0.4 i n ,  w.g. 
Normally t h e  p r e s s u r e  i n  each g love  box i s  main ta ined  a t  approximate ly  
minus 1 i n .  w.g. A t  t h e  alarm p o i n t ,  t h e  oxygen-supply so l eno id  v a l v e  
w i l l  c l o s e  and t h e  fu rnace  power w i l l .  d e a c t i v a t e ,  

A f t e r  a carbon f u r n a c e  has  been turned on,  w i t h  oxygen be ing  provided ,  
t h e  s a f e t y  f e a t u r e s  can h e  checked by partially ven t ing  t h e  Hays gage t o  
set o f f  the annunc ia to r  panel. alarm. 
s i g n a l  l i g h t s  l o c a t e d  on t h e  c o n t r o l  pane l  below t h e  g love  box should 
t u r n  o f f  and t h e  oxygen f l o w  on t h e  Rotameter, which is  normally va lved  
t o  r ead  3 4 2 ,  should drop t o  z e r o ,  The Rotameter i s  l o c a t e d  on t h e  south- 
wa,ll p i p e  rack .  

The oxygen and furnace-burning 

d.  mlina -Wa ter-Sum1 v and Bxysen-Sbm l ~ y  
Sol evloid Va lves  f o r  t h e  Product f l u f f 1  e Furnaces - 

The muf f l e  fu rnaces  in glove  boxes R-123, R-124, R-825, R-126, and R-129 
are water-cooled and are provlded with an oxygen supp ly ,  
each f u r n a c e  are l o c a t e d  a d j a c e n t  t o  t h e  g love  box t o  p rov ide  manual o r  

Con t ro l s  f o r  
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automat ic  furnace-cont ro l  modes. Both modes of c o n t r o l  are  i n t e r l o c k e d  
w i t h  c o n t a c t s  i n  t h e  F i s h e r  and P o r t e r  Q,O-to l,O-gpm, f low- indica t ing  
swi t c h ,  l o c a t e d  i n  the f urnace-cooling-water d i s c h a r g e  l i n e .  
cooling-water-discharge f low become less than  0.3 gpm, t h e  cooling-water- 
supply and oxygen-supply so lenoid  valves w i l l  c l o s e  and t h e  c u r r e n t  t o  
t h e  furnace  w i l l  b e  cu t  o f f .  

Should t h e  

The system is checked by s lowly c l o s i n g  t h e  manual v a l v e  l o c a t e d  next  
t o  t h e  F i s h e r  and P o r t e r  f low- indica t ing  swi tch  i n  t h e  furnace-cooling- 
water d i s c h a r g e  l i n e  u n t i l  t h e  d i s c h a r g e  f l o w  h a s  been reduced t o  less 
than  0.3 gpm. 
supply so lenoid  valves will c l o s e  Znnd t h e  furnace  p o ~ ~ e r  w i l l  t u r n  o f f .  
The cool~.ng-water-discharge,  oxygen-supply, and furnace-burning s i g n a l  
l i g h t s  on the gloue-box c o n t r o l  panel.. should t u r n  o f f .  The F i s h e r  and 
P o r t e r  eooling-water-difieharge f low i n d i c a t o r  and F i s h e r  and P o r t e r  
oxygen-supply f l o w  i n d i c a t o r  should both  read zero,  

I f  the  system i s  f u n c t i o n a l ,  t h e  water-supply and oxygen- 

In  case of f a u l t y  pump o p e r a t i o n  where t h e r e  i s  a l o ~ ~  of 
RCWS, p rocess  water i s  a u t o m a t i c a l l y  f u r n i s h e d  t o  provide  
carbon-burning and product  muff le  furnaces  (only)  a f t e r  a 
d e l a y  r e l a y  i s  energ ized ,  See t h e  "Emergency T r a n s f e r  of 
Chilled-Water System (RCWS) t o  Process (py. - 6 3  f f )  
a thorough d e s c r i p t i o n  of t h e  systems. 

pressure i n  t h e  
c o o l i n g  for  t h e  
20-sec t i m e -  
Rec i - r c u l a t i n g  - 

d i s c u s s i o n  f o r  

Since t h e  process  water f lows through t h e  same l i n e s  as t h e  reci.rcula.tiiig- 
c h i l l e d  water t o  c o o l  t h e  carbon-burning and prodilct muff l e  f u r n a c e s  , t h e  
RCWS should be turned  on t o  ensure  t h a t  t h e r e  are  no o b s t s u c t i o n s  i n  t h e  
l i n e s  and t h a t  t h i s  system i s  o p e r a t b n a l .  The RCFJS i s  then  turned o f f  
and v a l v e  4 2  ( F i g .  1 9 ,  p. 64)  left open t o  s i m u l a t e  power-fai lure  condi- 
t i o n s .  With t h e  emeugency-process-water t r a n s f e r  switch ON, t h e  tirne- 
d e l a y  r e l a y  should e n e r g i z e  in 20 sec ,  a c t i v a t i n g  t h e  emergency-process- 
water system and caus ing  t h e  annuncia tor  p a n e l  t o  alarm, I f  t h e  water 
l e v e l  i n  RC'WS tank  F-106 starts t o  f a l l ,  the  d r a i n  s o l e n o i d  valve i s  opera- 
t i v e .  Proc.ess water can be seen  and heard f lowing i n t o  tank.P.-106 f rom 
t h e  ch i l led-water  r e t u r n  l i n e  i f  the ~ r o c ~ s ~ - ~ ~ ~ . ~ e r - - s u ~ ~ l y  so lenoid  v a l v e  
opens and the check v a l v e  l o c a t e d  i n  t h e  l i n e  below valve 44 c l o s e s .  
f l o w  can a l s o  be checked by observing t h e  F i s h e r  and P o r t e r  furnace-water- 
f low-discharge i n d i c a t o r s .  
p rocess  water would f low back through t h e  RCWS pump i n t o  t h e  P-106 d r a i n  
line and noiie would reach the furnaces f o r  coal-irig purposes.  It i s  impera- 
t i ve  that the  F-106 d r a i n  so lenoid  v a l v e  t h e  emergency-process-"water 
so lenoid  v a l v e  and t h e  check val.ve are mainta:i.ned i n  workabl-e conditions 

T h e  

Should the check valve fail to close, t h e  

2.  Plutonium-Glove-Box-Exhaust Vacuu! 
Controller and R e l i e f - V a l v e  " ........ System _......_.. l__l ...._. ___I 

A BrfstoL-vncuum-control9er and a PXshelr governor-reaief-valve (vacuum- 
b r e a k e r )  system, i n s t a l l e d  i n  t he  pl.utoniu~n-uiain-erhaust header  $ services 
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$20 enc losu res  i n  Bui ld ing  9234-3. 
t o  c o n t r o l  t h e  p r e s s u r e  i n  t h e  e n c l o s u r e s ,  which could s u b j e c t  t h e  g love  
boxes t o  implosion and t h e  area t o  contaminat ion.  The vacuum c o n t r o l l e r  
is  se t  t o  c o n t r o l  t h e  p r e s s u r e  i n  t h e  d u c t  header  a t  minus 6 i n .  w,g. If  
t h e r e  is a mal func t ion  i n  t h e  vacuum c o n t r o l l e r  QY a l o s s  of ins t rument  
a i r  t o  t h e  exhaus t -cont ro l  system, the  relief va lve  located a d j a c e n t  t o  
t h e  vacuum c o n t r o l l e r  w i l l  r e l i e v e  t a  main ta in  t h e  d u s t  header  a t  minus 
6 i n .  w.g. Under such c o n d i t i o n s ,  t h e  va lve  des ign  main ta ins  the r equ i r ed  
d u c t  p r e s s u r e  by ven t ing  the  ba lance  of €an c a p a c i t y  (22 in.), 

This dev ice  w a s  added t o  t h e  system 

I n i t i a l  t e s t i n g  inc luded  both  c o n t r o l l e r - s e t t F n g  changes and va lv ing  down 
a t  t h e  glove boxes u n t i l  t h e  re l ief  v a l v e  r e l i e v e d  t o  t h e  atmosphere,  

P resen t  v a l v e - o p e r a b i l i t y  t e s t i n g  inc ludes  monthly checks invo lv ing  c o n t r o l l e r -  
l e v e l  changes (minus 6 i n .  t o  minus 8 i n ,  w.g+) and tests i n f e r r e d  du r ing  
t h e  main duc t  washdown (3- t o  6-month i n t e r v a l s ) .  The l a t t e r  tests occur  
when a change is  made from t h e  main t o  t h e  a l t e r n a t e  exhaust  header dur ing  
washing and causes  a r educ t ton  i n  a i r  f low i n  many o r  a l l  of the 
l a b o r a t o r y  glove boxes,  thereby  opening the  v a l v e  f o r  i n l e t  f low.  

3 .  Absolute F i l t e r s  

Absolute  f i l t e r s  which exhaust  h igh ly  (or p o t e n t i a l l y  h igh ly )  contaminated 
areas are  on t h e  l a b o r a t o r i e s ’  r o u t i n e  t e s t i n g  schedule ,  This  ensu res  the  
i n t e g r i t y  of t h e  i n s t a l l e d  f i l t e r s ,  F i l te rs  are tested with d ioc ty lph tha -  
la te  (DOP) on a &month and/or  when-instalbed b a s i s ,  

BUILDING EFlERGENCY AND CRITICALITY 

Purpose.  The purpose of ~ h S s  proced.ure i s  t o  n u t l i n e  steps t o  be  
taken  f o r  p r o t e c t i o n  of personnel  i n  t h e  event: of a r a d i a t i o n  monitor 
alarm. Everyone who works i n  o r  around t h i s  area o r  who has occas ion  
t o  e n t e r  t h e  area should be i n s t r u c & e d  as to the meaning of t h e  alarm 
and the  proper  procedure t o  f o l l o w  i n  C ~ S E  i t  s o u n d s >  

Radiat ion-Honitor  A l a r m .  Bui lding 9204-3 is  equipped wi th  a r a d i a t i o n -  
d e t e c t i o n  and alarm system which a c t u a t e s  au tomat i ca l ly  on minimal 
l e v e l s  of exposure t o  r a d i a t i o n .  The system, upon a c t u a t i o n ,  w i l l  
sound t h e  AWSI p l a n t  s t anda rd  evacuat ion  alarm over t h e  loca l -bu i ld ing  
publ ic -address  system. The s i g n a l  should  be recognized by  a l l  persons 
and r e q u i r e s  the immediate evacuat ion  of a l l  b u i l d i n g  areas by _I a l l  
pe r sonne l  t o  t h e  des igna ted  assembly s t a t i o n  (marked by an orange 
d i s k )  

Local-Emergency Directors.  The Local-Emergency D i r e c t o r s  (LED’s)  are 
t h e  s h i f t  s u p e r v i s o r s  who have local-emergency squads under t h e i r  
j u r i s d i c t i o n .  The LED‘s w i l l  have die r e s p o n s i b i l i t y  o f  d i r e c t i n g  



the  personnel  at the. assembly s l a t i o n .  
te lephone provided a t  t h e  assembly s t a t t o n  t o  the P lan t  Emergency 
D i r e c t a r  (P lan t  S h i f t  Super in tendent?  PSS) d u r i n g  emergency c o n d i t i o n s .  

The LED's will r e p o r t  by t h e  

( 4 )  I fon i to r  ---------.--.- ~ys tem.  i he monitors  are e k c c r o n i c  ins t ruments  s e n s i t i z e d  
t o  a c t u a t e  a t  50 nlK/hr beta-gams. The system i.s provided w i t h  emer- 
gency power through a gasoline-engine-drivTen motorgenera tor  set which 
a u t o m a t i c a l l y  starts upon loss of normal power ~ 

When t h e  monitors  are a c t u a t e d ,  t h e  buildi.ng evacuat ion  alarm is auto- 
m a t i c a l l y  sounded. 
alarm throughout t h e  b u i l d i n g  area. Normal power f o r  the alarm system 
i s  a l s o  backed up w i t h  emergency power, 

This  alarm i s  designed t o  provide  an adequate  a u d i b l e  

(5)  Threshold I--_-I D e t e c t o r s  .. .._. - 
t o  neut ron  flux are placed  at selected p o i n t s  throughout t h e  b u i l d i n g .  
I n  t h e  event  of a c r i t f c a l i t y  i n c f d e n t ,  t h e s e  d e t e c t o r s  can h e  processed 
t o  accurately determine the neutron f l u x  a t  various p a i n t s  through the 
b u i l d i n g ,  (See Appendix C f o r  detecLor 1orat:tons. 

Threshold detectoss containing material s e n s i t i v e  

(6) ---1. A s s e m b 9  S t a t i o n s .  Assembly st a t i o n s  are l o c a t i o n s  o u t s i d e  t h e  b u i l d i n g s ,  
marked by nmbered  orange. d i s k s ,  a t  which personnel i n  r a d i a t f o n -  
monitored afeas assemblr, i n  event  of a n  evacuat ion  i n  t h e i r  area,  The 
statimn f o r  Bui lding 9284-3 is No. 8, l o c a t e d  s o u t h e a s t  of t h e  b u i l d -  
i n g  (see Appendix E )  * 

(7)  l__ll Persoiinel-Tbnitor:in~ -._.I_ Depots,  These d e p o t s  are b u i l d i n g s  (9912 and 
9323-19) t o  which persolinel a t  an assembly s t a t i o n  can be d i r e c t e d  
a f t e r  a ' rad ia t ion  i n c i d e n t  has occurred-  Equipment; i s  provided t h e r e  
f o r  personnel  monitor ing,  showertng, and changing of cI-othing - 

( I )  1_1- Loca2-Emergency D i r c c ~ o r  a Each LEI) ~ f l P  

(a) R e p o r c  t o  h i s  a s s l g n e d  assembly s t a t i o n  (see Appendix F ) .  

(SI Maintain a t r a i n e d  shif &-ei.nergenzy squad p r o f i e i c n e  1n the use 

(c)  I n  the event  of a r a d i a t i o n  tncfdent: survey h i s  assembly sta- 

of the survey and communiLatian in s t r t~~nern t s  

tlon with r a d i a t i o n - d e t e c t i o n  instruments; contact t h e  PSS O f f i c e  
by radio (KIN-286) and inform i t  of e x i s t i n g  r a d i a t i o n  c o n d i t i o n s  
a t  Lhe assembly station; and then infoxin his people  a t  t h e  assem- 
b l y  station of any S n s t r u c ~ i o n s  f r o m  the PSS O f f i r r e .  (Emergency- 
sqmd personnc'l will a c t  i n  absence of LED.)  

(2) Plant-EmeKgenry Dirccr-or -,I.. [ S h i f t  S u p r i n t e n d e n t  .__ (PSS) on Duty] . The 
PSS W L l l  

(a) & n i t o r  the radiation-emergency telephone a t  a l l  t i m e s .  

(b)  Announce over the p l a n t  publ.ic-address system and emergency- 
te lephone system t h e  occu~rcnce u f  a m o n i  ttrr alarm. 
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(e) Dixec t  a l l  surveys  of areas fo l lowing  a monitor alarm. 

(d) D i r e c t  t h e  " A l l  Clear" fo l lowing  a monitor  a larm.  

( e )  Invoke t h e  plant-emergency procedures  as o u t l i n e d  i n  t h e  U-12 
P l a n t  Emergency Manual i n  t h e  event  a r a d i a t i o n  a c c i d e n t  has  
occurred  

( f )  I n s t r u c t  personnel  t o  i n i t i a t e  a Monitor A l a r m  Report  (UCN-2408). 

(3) Area Maintenance Personnel .  The a p p r o p r i a t e  area maintenance super-  
v i s i o n  w i l l  
(a> Maintain t h e  monitor system i n  good o p e r a t i n g  cond i t ion .  

(b)  Perform r e p a i r s  on monitor  equipment as r eques t ed  by t h e  o p e r a t i n g  
departments  

( c )  Maintain t h e  a u x i l i a r y  e l e c t r i c a l  power equipment. 

( 4 )  Electromagnet ic  I so tope  Sepa ra t ions  Department. EPISD supe rv i s ion  
w i l l  
( a )  Maintain a c u r r e n t  r a d i a t i o n  evacuat ion  procedure.  

(b) Maintain c u r r e n t  bu i ld ing-evacuat ion  c h a r t s  and d i s p l a y  them 
prominent ly  throughout Building 9 2 0 4 - 3 .  

(c) Conduct t he  p e r i o d i c  checks on the monitor alarm system. 
Appendix P.)  

(See 

( 5 )  P l a n t  P r o t e c t i o n .  P l an t -p ro tec t ion  pe r sonne l  b r i l l  

( a )  Freeze  all t r a f f i c  through t h e  p l a n t  pe r ime te r  g a t e s  upon a 
r a d i a t i o n  monitor  alarm, pending c l e a r a n c e  or in format ion  from 
t h e  PSS Office,  

(b) Maintain t r a f f i c  c o n t r o l  as d i r e c t e d  by t h e  PSS Off i ce .  

(69 Health. Phys ics  Depastm_e_nt ( O W L ) .  HP personnel w i l l  main ta in  i n  
good o p e r a t i n g  cond i t ion  t h e  p o r t a b l e  r a d i a t i o n - d e t e c t i o n  ins t ruments  
and th re sho ld  d e t e c t o r s  a t  t h e i r  p re sc r ibed  Locations w i t h i n  t h e  bu i ld -  
i ng .  (See Appendixes B arid C . )  

(7') Employees P l a n t  personnel  w i l l  

( a )  B e  f a m i l i a r  w i th  the  emergency procedures  and t h e  pos ted  bui ld ing-  
evacuat ion  r o u t e s .  (Crash doors  may be used f o r  evacuat ion  purposes.)  

(b) Wear badges a t  all t i m e s .  (This  i s  impor tan t  s i n c e  t h e  badge con- 
tains materials which a i d  i n  t h e  de t e rmina t ion  of t h e  r a d i a t i o n  
exposure t o  t h e  employee.) 

( c >  Promptly evacuate  a l l  alarmed areas and assemble a t  t h e  des igna ted  
assembly s t a t i o n ;  remain t h e r e  pending d i r e c t i o n s  from rhe LED. 

((-1) No t i fy  the LED i f  c l o t h i n g  has  been s p l a t t e r e d  w i t h  material from 
a s e r i o u s  r a d i a t i o n  inc iden t . .  The LED w i l l  arrange. f o r  t r a n s p o r t a -  
t i o n  of t h e s e  indiv- iduals  t o  Bui ld ing  9723-19 where contaminated 
c l o t h i n g  can be removed and the  m d i v i d u a l s  can be showered. 
is impor tan t  i n  t h i s  case .  

-- T i m e  
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( e >  Reenter  an area fo l lowing  a rnonltor alarm only  a t  t h e  e x p l i c i t  
d i r e c t i o n  of t h e  PSS O f f i c e .  

c * .._-.-_- Radi at-i __. on-A1 arm Emergency -. Procedure 

(1) Id'hhen t h e  evacuat ion  sounds, i n d i c a t i n g  t h a t  one o r  more monitor s t a t i o n s  
are i n  alarm c o n d i t i o n ,  immediately evacuate  a l l  areas covered by t h e  
audible-alarm system, (Radiatl on-evacuat ion  alarms are r e g i s t e r e d  by 
T e l - A l a r m  on the  coilsole i n  t h e  PSS Off ice . )  

8, s o u t h e a s t  of Bui lding 9204-3) by t h e  most di.rect r o u t e  from t h e  
b u i l d i n g .  I f  a n  employee s u s p e c t s  chat: h i s  c l o t h i n g  has become con- 
taminated w i t h  s p l a t t e r e d  material, he must r e p o r t  t h i s  fact: promptly 
t o  the LED a t  t h e  assembly s t a t i o n ,  The LED should immediately see 
that t he  contaminated i n d i v i d u a l s  ~e t r a n s p o r t e d  t o  Buildtrag 9723-19 
f o r  removal of c l o t h i n g  and f o r  showering. 

(3)  The LED and squad personnel  w i l l  r e p o r t  t o  t h e  assembly s t a t i o n  and 
immediately begin a Kadector s u r v e y  oE t h e  assembly s t a t i o n  f o r  r a d i a -  
t i o n  cond i t ions .  (See Appendix E ,  1 

( 4 )  The PSS w i l l .  te lephone in€ormation r e l a t i n g  t o  t h e  monitor  alarm to 
a l l  s t a t i o n s  and annoimce by t h e  p l a n t  publ ic-address  system. 

(5) If no evidence of r a d i a t i o n  as caused by a r a d i a t i o n  inc ident  is 
evideni: a t  t h e  asfiernbly s t a t i o n ,  t h e  LED will .  d i r e c t  t h e  people  t o  
await f u r t h e r  i n s t r u c t i o n s ,  The LED will. i n f o r m  t h e  PSS O f f i c e  by 
te lephone of e x i s t i n g  r a d i a t i o n  c o n d i t i o n s  al: the assembly s t a t i o n s  
and w i l l  main ta in  tel-ephone c o n t a c t  w i t h  t h e  PSS O f f i c e ,  T h e  PSS 
w i l l  g i v e  i n s t r u c t i o n s  as t o  how t o  proceed,  

(6) I n  the event  of a s e r i o u s  i n c f d e n t ,  t h e  PSS Off i ce  will d i r e c t  a 
survey LO determine t h e  s i t e  of  t h e  a c c i d e n t .  
mined, t h e  personnel  a t  the  assembly s t a t i o n s  w i l l  be in s tuuc tcd  
accord ingly .  

( 7 )  A l l  personnel  w i l l  repcart t o  t1iei.r normal work s t a t i o n s  and d u t i e s  
u p ~ n  r e c e i v i n g  t h e  " A l l  Clear" announcement The P l a n t  P r o t  e c t i o n  
Department w i l l  s e c u r e  a l l  noriiially locked e x i t s  fo l lowing  a n  
evacuat ion  

(2 )  A l l  perGonnel must go quick ly  t o  Lhe tiearese assembly s t a t i o n  ( S t a t i o n  

(See Appcndix E . )  

Fhen t h e  s i t e  i s  d e t e r -  

(8) The LED a d 1 1  i n i t i a t e  t h e  U-12 l lon i to r  A41arm Report  (UCN-2408) i n  a l l  
cases of ac~t iGated-monicors  other than  tests. (See Appendix H.) 

Locat ions of Personnel  Monitor ing depots :  

East -... Hui ld lng  9712 (Garage, n o r t h  of East F o r t a l )  
West - Bui ld ing  9723-19 (Change house,  east  01 Bear Creek P o r t a l )  

The PSS O f f i c e  w i l l  make proper  n o t i f i c a t i o n  t o  p l a n t  adminis t ra t - ive  
personnel i n  t h e  event  of a critical. a c c i d e n t .  
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2. Building Emergencies 

(1) The ANSI  evacuat ion  s i g n a l  i n  the  b u i l d i n g  i s  reserved  f o r  t h e  r a d i a -  
t ion-monitor alarms; evacuat ion  of t h e  b u i l d i n g  I- i s  necessary .  The 
procedure t o  be fol lowed is as g iven  i n  Sect. ILI.C.3(1) (below). 

(2) The f i r e -a l a rm s i g n a l  on t h e  p l a n t  horn system f o r  Bui ld ing  9204-3 
i s  4-1-4. The ambulance and f i r e - t r u c k  s t a t i o n  is a t  t h e  c e n t e r  
en t r ance  on t h e  no r th  s i d e  of t h e  b u i l d i n g .  

(3)  Other emergencies w i t h i n  t h e  b u i l d i n g  are desc r ibed  over  t h e  b u i l d i n g  
publ ic-address  system. The s i g n a l  f o r  t h e  emergency squad t o  assemble 
is  g iven  by sounding 2 blasts over  t h e  a i r  horn.  The bu t ton  t o  sound 
t h e  horn i s  l o c a t e d  on t h e  second f l o o r ,  south-center  area (behind t h e  
w a l l  of t h e  e l e c t r i c a l  o f f i c e ) .  

-- - 

3. Criticality 

I n  the event  of a c r i t i c a l i t y  i n c i d e n t ,  a n  alarm i s  i n i t i a t e d  by gamma- 
r a d i a t i o n  moni tors  t o  produce a signal.  a u d i b l e  from v a r i o u s  l o c a l i t i e s ;  
o t h e r  evidences:  ( a )  b l u e  glow o r  haze;  (b) fuming o r  steaming of ves- 
sel con ta in ing  f i s s i o n a b l e  material; and IC> unusua l ly  high gamma read-  
ings  over  a wide area. 

(1) Evacuate t h e  b u i l d i n g s  and go to t h e  assembly s t a t i o n s  ( f o r  our  area, 

Personnel  w i l l  

No. 8) and await f u r t h e r  i n s t r u c t i o n s .  The Local  Emergency D i r e c t o r  
o r  his deputy w i l l  measure t h e  r a d i a t i o n  l e v e l  a t  S t a t i o n  8 and con- 
t a c t  t h e  PSS by te lephone  f o r  i n s t r u c t f o n s .  

(2)  Reenter  t h e  area only  wi th  spec iE ic  permission of t h e  PSS. 
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IV. APPENDIXES 

APPENDIX A 

l loni tor  Locat ions,  Building 9204-3 
I ...... _- -. 

Number of 
1 Ion i to r s 

Loea t i o n  

2 

2 S t a t i o n  "B" - P i r s t  f l o o r ,  Column 11-30 

Station ''A'r - Second f l o o r ,  Column 11 &39 

_... ~ -. -..--____- 

A T P E t J D E  B 

Radector L o c a t i o n s ,  Bui ld ing  9204-3 

I?umber of 
Ins trument s 

Locat ion  

1 Gama Survey Eieter in S h i f t  S u p e r v i s o r ' s  office, 
Room No. 2 2 2 ,  southwest corner  of second f l o o r  

5 Gama Survey Instruments j n  Eealth Phys ic s  
o f f i c e ,  Room No. 21.1, second f l o o r  (north center) 

APPENDIli  I: 

Secondary Threshold Detector Locations, 
B u i l d i n g  9204-3 

1,ocati un 

52 

53 

46 

47 

48 

49 

50 

51 
54 

Ha semen t 

Ba 8 emen 'i 

F i r s t  

Firss  
P i r s t  

F i r s t  

F a r s t  

First 

Second 

L -k 28 .- 
2 2 

L + - 37 

11 L - 40 7 

2 I1 - - 38 

I1 - 4 1  

11 - 32 
IJ 7 - 34 

1J + -  26 3 
f J  - 32 
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APPENDIX D 

P e r i o d i c  EQonitor Check, Bu i ld ing  -_. ..-.---I 54204-3 

Radiation-Monitor System T e s t  Proc.edure 

A .  Dai ly  Monitor Check 

In  o r d e r  t o  ensure  t h a t  t he  monitors  are i n  good working o r d e r  a t  a l l  t i m e s ,  
t hey  should be checked once d a i l y  on r e g u l a r l y  scheduled work days-  The 
test w i l l  be made by visual. i n s p e c t i o n ,  The alarm w i l l  n o t  be a c t u a t e d ,  
Each monitor has  a b u i l t - i n  r a d i a t i o n  s o u m e  and i s  c o n s t a n t l y  measuring 
r a d i a t i o n  background as ind ica red  by t h e  meter on t h e  face of t h e  monitor .  
The supe rv i so r  of t h e  S p e c i a l  Sepa ra t ions  Department will be  r e s p o n s i b l e  
f o r  making the  d a i l y  v i s u a l  check. The I n e E e r  should nsrnially read  between 
0.2 and 1 .5  mR. If t h e  reading  i s  i n  t h i s  range ,  t hen  t h e  l e t te r  "G" should 
be en te red  on the  Y-12 Plant  Radia t ion  Monitor Check s h e e t ,  Form UCN-903. 
If t h e  r ead ing  i s  QUE o f  t h i s  range,  c a l l  ins t rument  maintenance, who w i l l  
make c o r r e c t i v e  ad jus tments  o r  r e p l a c e  t h e  monitor  wlth one from t h e  "ready" 
bench a t  Bui ld ing  9 7 3 3 ,  In e i t h e r  c a s e ,  an "F'' should b e  en te red  on Form 
UCN-903, with per t inent :  d e t a i l s  en te red  i n  t h e  remarks. 

B. Weekly Monitor and E l e c t r o n i c  S i r e n  T e s t  (Red T e s t )  

It is  necessary  t o  actuate t h e  CQmpkte s y s t e m  once a week t o  ensure  per-  
formance i n  case  of emergency. The s h i f u  supervfsor will be r e s p o n s i b l e  
f o r  t e s t i n g  t h e  monitors  and the  s i r e n  s y s k e m  each week. Data f o r  the 
d a i l y  monitor check may be  taken concur ren t ly .  The PSS O f f i c e  will be 
n o t i f i e d  p r i o r  t o ,  and a t  the t e rmina t ion  o f ,  t h e  r ed  t e s t  t o  a l e r t  them 
of the test and t o  determine ~i t h e  PSS T e l - A l a r m  p a n e l  responded cor -  
r e c t l y  t o  the  red tes t ,  

l___l_l 

T h e  weekly test should be m d e  according to the  f o l l o w i n g  procedure.  

No t i fy  b u i l d i n g  personnel  011 t h e  p u b l i c  addres s  sys t em,  and PSS by 
te lephone ,  t h a t  a Eow-Level nonitor test alarm is about t o  be made. 

Remove t h e  rod  and capsu le  f rom the  lead sro-rage c y l i n d e r ,  mezzanine 
area, n o r t h e a s t  co rne r  of f i r s t  f 1 ~ 0 r ,  Column 2-34 ,  Eandlie t h e  rod 
c a r e f u l l y  and do n o t  g r a s p  the s;ource end of t h e  r o d ,  

Go t o  t h e  c o n t r o l  p a n e l  on second f l o o r  between columns M-37 and 
M-39 and move the  s e l e c t o r  s w i t c h  t o  ' fS ta t i on -A  T e s t . "  This  pre-  
v e n t s  the  monitor system from g i v i n g  a f u l l  a la rm on t h e  p u b l i c -  
add res s  s y s t e m  whi le  S t a t i o n  A i s  being tested, 

A t  Station A ,  slowly move t h e  test capsule t o  each monitor u n t i l  
the  p o i n t e r  moves i n t ~  the  red  zone.  Each monitor l igh t .  and the  
buzzer  should respond. T h e  "beep-beep" should sound at a LQW 
l e v e l  when the E monitors  are activated. 
t o r  should have i n d i c a t e d  a 50-mR/hr reading  as each monitor  w a s  
a c t u a t e d .  

The meter on each moni- 
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5. 

6. 

7 .  

8 .  

9 ,  

10.1 

1-1 * 

1 2 .  

1 3  D 

Record t h e  meter response on the Y-12 P l a n t  Radia t ion  Monitor Check 
(UCN-983) as a n  "F" ( F a i l )  o r  "G" (Good) accord ing  t o  t h e  test 
r e s u l t s  1J 

Check t h e  annuncia tor  pane l  l o c a t e d  a c r o s s  the road from S t a t i o n  No. 8 
t o  determine t h a t  the proper  l i g h t s  are o p e r a t i n g  ~ 

Reset t h e  Station-A monitors  wi th  t h e  l o c a l  reset b u t t o n s  a t  S t a t i o n  A .  

Reset t h e  "beep-beep" w i t h  t h e  reset b u t t o n  al: t h e  c o n t r o l  t es t  panel. 
a t  S t a t i o n  A .  DO NOT MOVE SELECTOR SI.JITCE-I WHILE A MONITOR S'I'ATION 
T E S T  IS I N  PROGRESS. T h i s  would cause a Zalse b u i l d i n g  evacuat ion .  

A f t e r  t h e  "beep-beep" c i r c u i t  i s  reset (from Station-A t e s t )  move 
t h e  s e l e c t o r  swi tch  t o  Station-B tes t .  

Check S t a t i o n  B i n  t h e  same manner as descr ibed  f o r  S t a t i o n  A .  

Check the annuncia tor  pane l  near  assembly S t a t i o n  No, 8 t o  determine 
t h a t  t h e  proper  l i g h t s  are o p e r a t i n g .  

Reset the Station-R monitors  wi.tka the l o c a l  reset b u t t o n s  a t  S t a t i o n  B.  

Reset t h e  system w:l.th trhe reset b u t t o n  l o c a t e d  a t  the  annuncia tor  
p a n e l  near  S t a t i o n  No. 8. 

Note: T h e  alarm c i r c u f t s  should be reset a t  the annuncia tor  p a n e l  
r a t h e r  than  a t  t h e  c o n t r o l  pane l  so t h a t  bo th  si-ren test b u t t o n s  
w i l l  have been t e s t e d .  

14. Return t h e  selector swi tch  to NORMAL on t h e  contrul. test panelboard.  

15, The tes t  i s  completed,  

16.  Not i fy  t h e  PSS and b u i l d i n g  personnel  [ v i a  publ ic-address  system (PAX) 
announcement] t h a t  the monitor tes t  has been completed. 

The supervisor of t h e  SpecLal. Separat  Loris Department will complete t h e  
Y-12 PlanL Radia t ion  Monitor Check (UCN-903) wi th  t h e  reques ted  d a t a  and 
d i s t r i b u t e  t h e  c o p i e s  as i n d i c a t e d  on t h e  form, He will a l s o  complete 
t h e  Monitor Alarm Report (UCN-2408)  and forward t h e  copies  d e s c r i b i n g  any 
a c t u a t i o n  o r  f a i l u r e  of a monitor i n  t h e  r a d i a t i o n  a l a r m  system. 
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Personnel  Assembly S t a t i o n ,  Bui ld ing  9204-3 

Assembly S t a t i o n  No. 8 ,  s o u t h e a s t  of Bui ld ing  9204-3. 

A l l  assembly s t a t i o n s  c o n t a i n  a te lephone  t o  t h e  PSS O f f i c e ,  two  gamma 
survey  meters (Radec tors ) ,  and i n s t r u c t i o n s  f o r  u s i n g  same. 

APPENDIX F 

Assignment of L E D ' s  t o  Assembly S t a t i o n ,  
Bui ld ing  9204-3 

Vork Locat ion  Assembly Sta t  i o n  

A l l  o p e r a t i n g  areas No. 8 

APPENDIX G 

Paging Microphones, Bui lding 9204-3 

Locat ion  Telephone 

North inezzanine, second f l o o r  3-5841 

South mezzanine, second f l o o r  3-5451 
(used d u r i n g  day s h i f t ,  Monday 
through Fr iday)  

OR 

Cubic le  room, s o u t h e a s t  corner, 3-5669 
second f l o o r  (used d u r i n g  B and 
C s h i f t ,  7 days a week) 

PAX Paging Number 43  
___---___.- 
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APPENDIX 11 

Y-12 Monitor A l a r m  R e p o r t  
- -__ - 

MOIdlTOR ALARM REPORT 

................... .................... .......... __. 

................... ................ ................. .......... ......... .- AREA SURVEY -. 
S U R Y E I  AlFTfR I I E A D I Y C  

.................... ........ ...... ~ ._ . . . __ .................... ........... __ 
............ ..... . - - .. ......... -. ....... RE-ENTRY (Whm Applicable) 

....... ..................... ~- -. . ..- ..... .......... ~ 

.................... ........... ...... - _____ __ 
1" T l U L  

INSTRUMENT MAINTENANCE DEPARTMENT 
R E A 5 0 1  7i)R FAILllf lF 
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