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H A W S  REPORT FOR BUILDING 3028-E 

ABSTRACT 

A c r i t i c a l  review of the hazards associated with the  
operation of an alpha-neutron source fabricat ion f a c i l i t y  
( B u i l d i n g  3028-E) i s  presented. The physical f a c i l i t i e s ,  
chemical aperrations, and operating procedures fo r  the 
p lan t  are described. 
credible accident i n  curium-americim processing. 
shown tha t  t h e  primary and secondary containment features  
o f  the  f a c i l i t y  a re  adequate t o  reduce alpha con tmi -  
nation external  t o  the  building t o  permissible levels  i n  
the event of a maximm credible accident. 

Analyses are made of the m a x i m u m  
It i s  

The Source Fabrication F a c i l i t y  (SFF) w i l l  be used for  the fabricat ion of 
As1241-Cms42 and Cm2'* power sources for the space program. 
material  to t h i s  f a c i l i t y  wil l  be pur i f ied  i n  the C u r i u m  Recovery Fac i l i t y  
(Building 4507) and t ransferred as a2 aqueous solution f o r  f i n a l  processing 
and source fabricat ion.  

The feed 

In the SFF, 15  g of Cm2" o r  50 g of Cm244 can, be fabricated as an 
encapsulated somce form which i s  f r ee  of alphe. contamination. 
arrangement provides for segregatiolz of opera%ions involving d i f fe ren t  levels 
of po ten t ia l  alpha contamination s o  that succeeding operations proceed 
through decreasing contasninatioacl leve ls  between c e l l s  until the  f ins1  c e l l  
i ~ i  smear clean f o r  source handling. 
locks between ce l l s  and close control of the circulat ion of a i r  between c e l l s .  

The cell 

The segregation i s  accomplished by air 

The expected capacity of the S W  and the maximum inventory f igures  are 
s m a r i z e d  below. 
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Ma.xirnum Maximum Vessel 
Material Plant Inventory, g Inventory, g 

The equipment i s  designed t o  process Cm?""" o r  %?" on a campaign basis. 

The SFF equipment for  controll ing the release of radioactive wastes t o  the  
environment i s  designed for  an absolute minisnun discharge under normal 
operating conditions. 
gaseous or  l iqu id  ac t iv i ty ,  the  f a c i l i t y  i s  designed t o  contain the  ac t iv i ty  
within the confines of the building. 
SFF would be the explosive release of 15 g of Cm24" from a non-vented 
precipi ta tor  (Table 7.1). 

In  the  event of an uncontrolled release of e i ther  

Tae maximum credible accident i n  the 

1. PHYSICAL PZANT DESCRIIPTIOS 

1.1. Building Description 

The source fabrication f a c i l i t y  (SET') i s  located on the northwest corner of 
Isotope Circle i n  the Isotope Area (Pig. 1,l.l) and i s  adjacent t o  the 3039 
stack area.  
production f a c i l i t y  on the west s ide ,  An air lock separates the  SFF from 
t h e  Radioisotope Development h b a r s t m y  (Building 3047) on the  east. 
a r e  no d i r ec t  personnel accesses between the SFF and the I"31 f a c i l i t y  or 
Building 304". 
quant i t ies  of radioact ivi ty  normally handled i s  l i s t e d  i n  Table 1.1.1.. 

It i s  located i n  Building 3028 which a l s o  contains the 113' 

There 

Its r e l a t ion  t o  near-by faci1,itie.s in terms of distance and 

Table 1.1.1. Adjoining F a c i l i t i e s  and Activity Inventories 
1_ 

Building 
No. T i t l e  

Maximum 
Activity 

Distance Inventory, Activity 
Feet Direction Cmies Type 

I- ~ 

3047 Radioisotope LO E a s t  1 x 10" Fission 
Dev. Laboratory Products 

Transuranium 
Elements 

3029 Multikilocurie 30 south 5 x 10" Fission 
Cells Products 

C060 
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Table 1.1.1 (Cont 'd) 

Maximum 
Act, i v i  t.y 

Rui lding Distance Inventory , Activity 
T n e  NG L) T i t l e  Feet Direct i on Curies 

3028 -w I Fac i l i t y  0 

3039 Area Gaseous Waste lQ0 
Disposal Area 

3ch2 Oak Ridge 15 Q 
Research. 
Reactor 

3030,3031, Radioisotope 100 
3032,3033 Laboratories 

3038 Radioisotope 150 
Packing and 
Analytical Lab. 

3037 Isotopes Div. 225 
Office 

We 5 t L x lo3  Fissioc. 
Pr oduc t;s 

West 0 F i  s s i  on 
Product s 

North a x 10 ' Fission 
Products 

South 1 x 10" Miscellaneous 
Radioisotopes 

South 1 x IO3 Miscellaneous 
Radioisotopes 

The  SIT building, a steel-frame s t ructure  covered by comagated aXuminm 
siding, consists of a four-story operating a r a  azid a one-stoPy controlled 
area behind the c e l l s  (Figs. 1.1.2 and l.l.3). T'ne "?i.YpsT, f1~c?: c c a  of the 
building cavers 2000 ft" and the t o t a l  voZime i s  56,900 ft" cLn free space. 

1 .2  Cell P Descriptions 

The SW cells consist  o f  two exis t ing ce l l s  t h a t  h.aVtl %tee2 c0aireTi;ed. ta 
alpha-neutron operations and four new water-shielded ce l l s .  Ar. exis t ing 
9-in. armor p la te  c e l l  w a s  converted t o  neutron operation by the addition 
of 1 ft of standard concrete shielding, R water-fi l led door, aiid an o i l -  
f i l l e d  window. The door i s  hinged and gaskcbed t o  prevent the  escape of 
alpha ac t iv i ty .  

An exis t ing barytes coricre.te cell with 1.5 f t  shielding vas coiverked t o  a 
low l eve l  alpha-neutron c e l l  and contains the primary off-gas f i l t e r  
system and the process vacuum equipment. This eel-1. has a sealed door f o r  
d i r ec t  maintenance access t o  the  equipment. The fcix new ce l l s  c m s i s t  of 
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s t e e l  tanks t h a t  contain two f t  of water shielding. The tanks a re  bolted 
together t o  form the basic c e l l  arrangement and a s t a in l e s s  s t e e l  l i n e r  i s  
in s t a l l ed  i n  each c e l l  t o  s ea l  a l l  accesses t o  the  c e l l s  (Fig. 1 .2 .1) .  
A l l  penetrations t o  t h e  c e l l  m e  welded a t  the l i n e r  end the c e l l s  a r e  
connected i n  se r i e s  with an Rir lock system. 
manipulators are inser ted through holes i n  the top of' the c e l l s  which a re  
covered by water-f i l led tanks f o r  neutron shielding, 
of' the manipulators a r e  covered with methame rnsnipulatar boots sealed 
t o  the inside top surfaces of  the cells. 
wiper seals around the tapes i n  the manipulator bar re l s  provide. a secondary 
containment for the  msnipuEetx~r penetration. Personnel access t o  the c e l l s  
can be made by draining the  water from the back shielding block and removing 
the tank. 
ports  which is gasketed t o  the c e l l  liner aad which i s  renoved for  d i rec t  
access t o  a c e l l .  

&tended-reach Model 8 

The slave sections 

An addi t ional  p l a s t i c  boot and 

The opening i s  also covered by a Plexiglas p l a t e  with glove 

The SFF c e l l  ckarac te r i s t ics  a re  tabulated ir Table 1.2-1. 

Table 1.2.1. SFF Cel l  Character is t ics  

Designed 
FxternaZ 

Cel l  Radiation, 
No. Liner Shielding mxem/hr Process 

1 Stainless  2 f t  HZ0 <l Precipi ta t ion 

2 Stainless  2 ft II,$3 <1 Powder prepara - 
t i o n  

3 Stainless  2 ft H20 <l Pellet izat ion 

4 Stainless  2 f t  HzO <1 Welding 

5 Stainless  9 i n .  s t e e l  + 1 ft <1 Welding 
concrete 

6 Epoxy Resin 1 . 5  f t  barytes <l O f f  gas clemup 

Personnel access t o  a11 SFF c e l l s  i s  controlled by the Procedure for 
Personnel &try t o  SFF Ce1ls. l  A l l  doors a re  sealed and locked under normal 
operations and a re  not entered u n t i l  decontamination procedures have lowered 
radiat ion and contamina+tion leve ls  to acceptable standards. 

1.3. Cel l  Services 

The SFF c e l l s  a r e  equipped with standmd services t o  vessels and c e l l  areas .  
Ta,ble 1.3.1 l ists  the  various services available for  i n - c e l l  operations. 

'Appendix No. 1. 
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Table L13*l. SF'F In-Cell Services 

Argon 
o r  

C e l l  Helium, Steam, Chilled DistiJleiP Process Process 
No. 30 p s i  30 p s i  Water Water A i s  Water Vacuum O f  5 -Gas 

1 X x x X X X 
2 X X X X X X X X 
3 X X X X X X X X 
4 X X X X X X X X 
5 X X X X X X 
6 X X X 

1.4 Process Equipment 

The process equipment for the SFF consisLs of small s t a in l e s s  steel vessels 
for  aqueous solution handling, stainless s t e e l  f i l t e r s ,  W n a c e s  f o r  
calcinat ion of powders and p e l l e t  s inter ing,  a hydraulic press f o r  
pe l le t iza t ion ,  and calorimeters f o r  thermal measurements. 

The aqueous vessels are operated from a graphic panelboard, and a l l  solut ion 
t ransfers  a re  made by vacuum and gravity flow. 
all handling operations a re  accomplished with exteuded. Teach Model 8 manlpu- 
l a t o r s .  
t ransfers  are made i n  containers cooled with a i r  or ch i l l ed  water. The c e l l  
pans a re  cooled with chilled water t o  control c e l l  temperatures and t o  remove 
heat in case of accidental  sp i l l age  of radioactive material .  

Afeer the powder is formed, 

Due t o  the heat output of the Cm242 product, powder and p e l l e t  

!The charac te r i s t ics  of t h e  vessejs used i n  SFF are l isted i n  Table 1.4.1,  

Table 1.4.1. SFF Vessels and Characterist ics 

Tank Material Volume, 
No * Type Liters Agi. tat,ion Praees s 

T-31 
P-11 
R- 11 
s-11 
w-1 
V- 16 
F-E1 
M- 1 
M-2 

304 L 
304 L 

9 7  
304 L 

347 
347 

304 L 
Glass 

Nickel 

13 
13 
20 

2000 
50 

10 
20 

0.5 

* 

None 
Agitator 
None 
None 
fir 
None 
None 
Agit,ator 
Agita%or 

Feed trisnsf er 
Precipi ta t ion 
Vacuum receiver 
Sampler 
Waste col lect ion 
Vacuum surge tank 
FLLter 
I e - u p  
Make -up 
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1.5.  

Two i n e r t  gas pressure 

Source Encapsulation Equipment 

welders a re  remotely operated i n  Cklls 4 and 5 of 
the S f l .  
encapsulation of a var ie ty  of capsule mater ia ls .  
under helium o r  argon pressure,  and the capsule holder forms a c h i l l  block 
with water coolant t o  remove excess heat .  

These welders a re  ve r sa t i l e  i n  t h e i r  design t o  allow the  
The welding i s  accomplished 

Ultrasonic cleaners are locaced i n  Cells 4 arid 5 for  cleaning capsules t o  
smear tz lerances.  
i s  detergent or  weak acid.  

The normal decontminant required i n  the cleaning process 

Helium leak detection equipmer,t i s  operated remotely t o  t e s t  t he  encapsulated 
source fo r  minute leaks.  

1 .6 .  Auxiliary Equipment 

A ch i l l ed  water system2 with a capacity of f i v e  tons i s  used f o r  a l l  i n - c e l l  
cooling. The c h i l l e r  consis ts  of a five-ton compressor uni t  with an auta-  
matic process water condenser. The ch i l l ed  water i s  rec i rcu la ted  through 
the  c e l l  equipment by a dual pump system. 
f a i lu re ,  process water c m  be passed through the c e l l  equipment t o  the  
process waste system on a one pass bas i s .  
the necessary water f o r  the  ch i l l ed  water system. 
sampled on a weekly bas is  f o r  alpha contamination t o  check the process c o i l s  
and jackets  for leaks.  

In  case of power or equipment 

An automatic make-up tank supplies 
The ch i l l ed  water i s  

The process vacuum system services  all c e l l s  and provides the  mode of 
solut ion t ransfer .  A f i l t e r  system 
of s t a in l e s s  s t e e l  Neva Clog3 p r e - f i l t e r s  and CWS absolute f i l t e rs  removes 
par t icu la te  matter before a i r  i s  discharged i n t o  the Isotope Area off-gas 
system. 
required. A 50 - l i t e r  surge tank i s  located on the  main vacuum header and 
provides an adequate catch vessel  for  the  m a x i m u m  solut ion volume handled 
i n  the  SFF c e l l s .  A l l  vacuum t r ans fe r  vessels have temperature sens i t ive  
probes which s igna l  high l i qu id  l e v e l  i n  the vessel  and automatically turn  
off the process vacuum t o  t h a t  vessel .  

A chemical make-up area i s  located on the second leve l  of the SFF building 
and contains two small s t a in l e s s  s t e e l v e s s e l s .  These vessels a r e  used f o r  
chemical makeup for solut ion addition t u  t he  i n - c e l l  vessels.  
tanks (Fig. 3.1.1) dra in  through f l ex ib l e  l i n e s  t o  funnels connected t o  
pipes le8ding t o  vessels i n  the  c e l l s .  The l i n e s  from the  funnels have 

The vacuum pump i s  located i n  Cell 6. 

The vacuum pmp i s  s t a r t e d  manually when solut ion t ransfers  a re  

4 

The make-up 

'Appendix No. 19. 
3Appendix N o .  17. 

Appendix No. 16. 4 
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valves located i n  the operating nrea which a re  opened a f t e r  the fuxlsnel is  
p m t i a l l y  f i l l e d  with l i q u i a .  The t r ans fe r  l i n e  from the funnels terminates 
i n  the c e l l  w i t h  a. s t a in l e s s  s t e e l  b a l l  j o i n t .  
l i n e  i s  placed i n  the appropriate funnel fo r  addi t ion t o  the process vessel .  
A valve on the  i n - c e l l  funnel i s  operated by manipulators t o  allow solut ion 
t o  flow i n t o  the vessel ,  

From t h i s  point ,  a tygon 

A feed t r ans fe r  s ta t ion  located a t  the  rear of ttre operating c e l l  contains 
the necessary services  f o r  connecting t b e  feed solut ion casks,  
cons is t s  of a s t a i n l e s s  s t e e l  pan w i t h  a djnai3, t o  SFF hot waste tank. Tkde 
c a r r i e r  i s  placed on the pan and ch i l l ed  water connectors a re  attached t o  
the cask. The top of the carrier i s  sealed wtth p l a s t i c  t o  a glove box 
containing f l ex ib l e  s t a i n l e s s  s t e e l  connectors for attachment t o  tbe C e l l  1 
tanks, off  gas, and c e l l  vent i la t ion .  Chilled water i s  supplied f o r  cooling 
the  cask during t r ans fe r  operations,  
g:love box are sealed i n  p l a s t i c ,  

The s t a t ion  

A11 materials  going t o  or from the 

A manipulator decontaminat,ion s t a t i o n  i s  1ocat”ed a t  the r e a r  of t’ne c e l l s  
f o r  cleaning and repair ing manipulators. The s t a t i o n  consis ts  of a p l a s t i c  
shield connected t o  the c e l l  ven t i l a t ion  system and a s t a in l e s s  s t e e l  drain 
pan connected t o  the hot waste system. An SFF rnaaipulator? i s  sealed i n  
p l a s t i c  fo r  c e l l  removal arid t ransfer red  t o  the  decontamination s t a t ion .  
The slave end of the arm i s  sealed i n  the s t a t ion ,  and 8.11 decontamination 
and repair operations a r e  accomplished through glove pcrts and bag-out 
s t a t ions .  

A standard w e t  cell bat te ry  i s  located i n  the operating a rea  t o  supply en 
emergency source of DC voltage t o  s igna l  alarms i n  case of power f a i l u r e .  
Ehergency l i gh t lng  i s  supplied by individual  wet c e l l  l an te rns  which are 
actuated by a f a i l u r e  of the  110-v AC c i r c u i t .  

2 a 1 e C e l l  _I Containment 

The containment of alpha a c t i v i t y  i n  the SW c e l l s  i s  accomplished by a 
s t a in l e s s  s t e e l  l i n e r ,  penetrated by service l i n e s ,  process l i nes ,  and 
conduit which a.re welded t o  the  l i n e r .  A11 access holes f o r  l igh t ing ,  e t c . ,  
a r e  sealed t o  the l i n e r  w i t h  t e f lon  gaskets, and t r ans fe r  s t a t ions  have 
a i r  locks between c e l l s .  The a i r  flowing in to  t,he c e l l s  (Fig. 2.1.1) i s  
f i l t e r e d  by a CWS f i l t e r ;  a backflow preventer has been in s t a l l ed  t o  prevent 
a blowout of a c t i v i t y  due t o  c e l l  pressurizat ion.  
t,hrough CWS f i l t e r s  (a spare CWS f i l t e r  i s  available for  rout ine f i l t e r  
changes). 
material and a secondary seal formed by an addi t iona l  p l a s t i c  baot and the 
wipers inser ted  i n  the menipulator barrel. 

The e f f luent  a i r  passes 

The manipulators have a pyimary seal of urethane booting 

’Appendix No. 2 .  
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A11 contminated waste and samples (3118 removed and sealed through a bag- 
out s t a t ion  which i s  separated by an a i r  lock from the main c e l l  bank and 
separately vent i la ted.  

All spare l i n e s  m e  capped on the inside and outside of the c e l l .  
leading 'GO the c e l l  vent i la t ing pressure gages have absolute f i l t e r  
car t r idges in s t a l l ed  inside the c e l l .  

Tubes 

2.2. Building Containment 

The portion of Building 3028 (Fig. 2.2.1) which houses the SFF c e l l s  was 
sealed by cocooning a l l  outside surfaces of the building. The pressure i n  
the building i s  reduced t o  less than 0.3 i n .  of water 20 seconds a f t e r  the 
damper on the c e l l  vent i la t ion  duct i s  opened by a s ignal  from alpha 
constant air monitors. 

All  normal en t r i e s  t o  the building have a i r  locks for L i f t  t ruck and 
personnel access. Ehergency e x i t s  a r e  located on the second, t h i rd ,  and 
fourth leve ls  of Building 3028 f o r  personnel e x i t  i n  case of f i re  or  
explosion. These e x i t s  do not have a i r  locks but a r e  sealed from the i n -  
side and locked on the outside t o  prevent loss of containment. The crash 
bar door operator meets a l l  F i r e  Department regulations concerning emergency 
ex i t s .  

All doors a re  gasketed t o  meet leakage standards, and personnel a i r  i n l e t s  
a r e  supplied with automatic closures which a re  actuated by the containment 
s ignal .  
f i l ters before discharge t o  the atmosphere. 

The building a i r  supply i s  normally passed through soughing 

In te r ior  pa r t i t i ons  a re  provided t o  separate the  operating areas from 
possible contaminated areas and a i r  conditioning has been in s t a l l ed  i n  the 
manipulator area, f o r  personnel comfort. 

I n  the  event of  an accidental  reletme of alpha a c t i v i t y  i n t o  the building 
i n t e r i o r  from the c e l l s ,  a l l  building openings a re  closed automatically. 
The emergency cell vent i la t ion  exhaust duct dampers a re  thrown t o  f u l l  open 
posit ion and the i n t e r i o r  of the building i s  exhausted t o  a vacuum of 0.5 i n .  
of water. The s igna l  which actuates the automatic devices i s  received from 
a two out of three alarm c i r c u i t r y  from three alpha CAM's. During the 
containment period, the c e l l s  are controlled a t  >1.0 i n .  of water vacuum 
w i t h  reference t o  the building i n t e r i o r .  
during containment is  passed through roughing and absolute f i l t e r s  before 
discharge t o  the stack. 

All a i r  exhausted from the building 
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3 .  OPERATIONS 

3 l . Chemical Process 

A purif ied aqueous sobution of cu.rim i s  received a t  the SFE' from the C u r i u m  
Recovery Fac i l i ty  (Ruilding 45T74 i n  a shielded cask which i s  then connected 
t o  the SFF process ecpipr~nt ;  Tor t ransfer  of the solution. 
process accomplished i n .  the SIT eeJIls i s  precipitation. Operations such as 
evaporation, decantation, f i l t r a t i o n ,  and. dissolution c m  be performed with 
the ins ta l led  equipment. 
most chemical processes can be accomplished i n  re la t ive ly  s m a l l  equipment. 

The wit ehemical 

Sinci the SFF i s  nade up of manipulator c e l l s ,  

C u r i u m  wiU be precipitated &s th.e cxalate i n  Cell 1, which ccmtaias two 
s ta in less  s t e e l  vessels f n r  solution t ransfer  alid one psecipi ta tcr  vessel  
(Fig. 3.1.1) e 

with chi l led water for  coolant of tke process solution. 
A l l  tanks and the solution f i l t e r  a re  jacketed and supplied 

The normal operating volume of: the precipitator i s  10 l i t e r s  and the maximum 
ac t iv i ty  l eve l  i n  t h i s  tank i s  50,000 curies of Cm""'. Under normal 
operations , 10,000-curie batches of Cm242 are  processed tlupough this vessel. 
The process consists o f  adjusting the pH t o  1-0 by the  addition of small 
increments of 70, HNO3. A solution of 1.5 M oxalic acid i s  then added and 
the resul t ing solution digested for a period of time with frequent checks 
on the pH. A l l  pH determinations are made with in-ce l l  equipment. 6 

After digestion i s  complete, the s lur r ied  solution i s  f i l t e r e d  through a 
s ta in less  s t e e l  f i l ter  t o  co l lec t  the precipi ta te .  The f i l t r a t e  i s  
collected i n  a vacuum receiver h n k ,  sampled by in -ce l l  sampling equipment, 
and transferred t o  the SFF collection tank ( W - 1 )  under the direction of 
supervision af%er the analysis has been received. 

The batch operation continues u n t i l  a l l  of the s c h t i o n  i n  the t ransfer  
feed cask i s  con,verted t o  a precipi ta te  i n  tihe f i l t e r  vessel, 

3 . 2 ,  Smp1iI.q 

Samples of product and waste sclutions' w i l l  be taken by an in -ce l l  vacuum 
sample system and drained in to  standard glass  sample bot t les .  The botUes 
will be capped, transferred t o  the Zoadout sta;S;ion, inserted in to  a plas t ic  
ba,g inside the sample car r ie r  and the p l a s t i c  i s  sealed and cut .  The 
car r ie r  l i d  i s  gasketed and bolted t o  the ca r r i e r  which i s  then cleaned t o  
snear tolerance for deliveyy t o  Building 3508 laboratory. 

Appenaix No. 3 .  6 

'Appendix No. 4. 



1.6 

UNCLASSIFIED 
ORNL-DWG 63-4309 

3 0  I I t e r S  

2 N  HNO) 

22 9 A w Z 4 ’  
159 C r n Z 4 2  

.Fig. 3 .  I. I. SFF Chemical Flowshee-t 



3 . 3 .  Calcination 

Calcination of the curium oxalate takes place i n  a small tube furnace a t  EA 

temperature of 1000°C. 
manipulators and transferred t o  a c h i n  block fo r  in-cellmovements. 
The calcined powder i s  transferred t o  a calorimeter for  product determination. 

After calcination, the f i l t e r  i s  removed with 

3 4 Pel le t izat ion 

After calorimetric detezmination o f  the thermal output af the product, the 
Fowler i s  transferred t o  C e l l  2 for blendips and pel le t izat ion.  
quantity of matrix m.ateria1 is  added t o  the product and blended i n  a "V" 
type blendes with a water-caaled jacket.  
measured in to  a s p l i t  d i e  body cooled w i t h  ch i l led  water and p b c e d  i n  -a 
hydraulically operated press.  
pressure and immediately ejected in to  a chi l led container. 
i s  continued u n t i l  suff ic ient  pe l l e t s  a r e  made t o  meet customers specifica- 
t ions concerning thermal output of the f i n a l  source. 

A calculated 

Tne blended powder i s  mechanically 

The p e l l e t  i s  pressed under 29,000 ps i  
The pel le t izat ion 

3.5 Sinter ing 

The s inter ing of the pel le t ized material  is  accomplished i n  a g a p b i t e  
resj.stmce furnace a t  1725OC, measured by an opt ica l  pyrometer. 
furnace has a water-cooled shield to remove the excess heat of the resistance 
furnace. 
i n  the manipulator area which w i l l  be manually operated t o  adjust  the 
temperature of the furnace. 
atnosphere t o  the furnace during sirAtaring operations. 

The 

The power supply for  the furnace consists of a power pack located 

A helium. purge system supplies an i n e r t  

3 . 4  Encapsdation 

The sintered product i s  sealed i n  capsules by welding i n  an i n e r t  atmosphere. 
The welding chamber i s  leak t i gh t  and can be operated under vacuum or 
pressure, depending on the welding requirements. A water-cooled block 
mrzintains the capsule material  a t  a safe operating temperature. 
supply for the welders i s  located i n  the manipulator areafor manual 
adjustment of the welding conditions. 

The power 



3.7. Operating Sa.f eguards 

8 The operations a t  t h e  SF'F are accomplished by standard operating procedures 
and si?y deletior?, gmission, or addition t o  these procedures without approval 
of' the Suilding supervisor is considered grounds for disc ip l inary  a,ctioin. 
'T?-.e usual  ehemical plant  sa fe ty  pract ices9 are followed and spec ia l ly  
Rpplicable regixiations are post&. 

The opex-ato-s follo-d a standard operatiz?g procedura book located a t  t h e  
pmel3oa-d ar,d recoxl c r i t i c a l  data  on a process data, card which i s  f i l e d  
for  each batch processed. 
as w e l l  as a check systen on the ac tua l  operations. These cards remain i n  
the inwentory coritrol system u n t i l  a l l  analyses have been received and 
sev-era.l batches have been combined f o r  fur ther  processing. 
cards a rc  f i l e d  f o r  one year before destruct ion.  

Tbe batch data  card i s  used for inventory cont ro l  

The completed 

Operating procedures a re  continually changing due t o  minor changes i n  the 
feed mater ia l  and process improvements. 
building supervisor and a chemist from the Isotope Development Department 
and must be approved by the Division Radiation Safety Control Officer.  
a prGcedure change i s  approved, t he  operating procedure at t h e  panelboard 
i s  corrected and wri t ten no t i f i ca t ioa  i s  record-ed by the  building supervisor 
i n  t;he "SIT' Instruct ions hg". 

These changes are reviewed by the 

If' 

Decontamination operations d i f f w  depending on the equipment involved, but 
a standard decontamination solut ion procedwe i s  used t o  pvevent t h e  f au l ty  
mixicg of chemicals during t h i s  period. The flow of the decontmination 
solut ions i s  determined by the  building su;?er-Jiaor and all jets and valves 
J-wding t o  c r i t i c a l  areas a re  blocked a2d tagged at tile penelboards. 

S h i f t  ta.ik inventories and s h i f t  checks 8 ~ 2  takes  each shift'', and the 
?-?corded data are studied by the  incoming supervisor t o  assixre continuity 
r,f operations. Additional d a t a  a re  ?worded i n  the G-pera%ions Log Book 
by 
place a t  tkre SF'F. The canpia'ied lag books a re  f i l e d  f o r  fu ture  reference. 

shift slrpx?visorl1 foi. a mitten %?cord of a11 operations taking 

A building check sheet i s  completed o r ~ e  a day foz a record of data  on the 
b x i l d k g  services  and auxi l ia ry  equipment. All stored chemicals used i n  
the process a re  regular ly  inventoried,  

- 
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4. P m S O N N E L  PROTECTION 

4.1. Personnel Control 

The number of people normaUly occupying Building 3028 and adjacent f a c i l i t i e s  
m e  l i s t e d  i n  Table 4.1.1. 

Table b.S.1. Building Occupancy 

Building No. 
Number of Peo-ole 

Week Days Nights and Weekends 

3028 
3047 
3029 
3028 -W 
3039 Area 
3042 
3030 
3031 
3032 
3033 
SO38 
3037 

3" 
30* 
8 
1 

100 
3 
2 
2 
5 
10 
35 

l* 

2 
0 
0 
0 
1 
12 
0 
0 
0 
1 
3 
1 

.K- 
Additional s c i en t i f i c  and maintenance personnel w3-11 vary. 

4.2. Personnel Exposure 

The SFF c e l l s  are  designed t o  give <1 mren/hr n and y dose t o  operating 
personnel under f u l l  scale operating conditions. 
normal operations w i l l  not exceed 100 mrems/wk. 

The expected exposure f ro3  

4.3 .  Exposure Poss ib i l i t i es  

The greatest  amount of exposure comes from decontanination work or  accidental 
release of contamination. The decontain&5on exposure i s  organized under 
standard procedures a5 l i s t e d  i n  the Zoning Procedure f o r  the uSFl?l2 and the 
Procedure for  Personnel Entry t o  SFF CellsL. 

12Appcndix No. 9 ,  
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All samples and so l id  waste material are  sealed i n  pIas t lc  bags and 
transferred from the manipulator c e l l s  i n to  a tg, loading car r ie r  which 
has no reading greater  than 20Q mrlhr at contact. 
per person fo r  t h i s  type of work i s  €10 mrlwk.. 

C e l l  access doors a re  locked and entrame must be approved by Health Physics 
and SFT supervision. 
Procedure f o r  the SFF12 and Procedure for  Personnel Entry t o  SFlF Cells . 
A l l  normal entrances t o  the building are by way of air  locks. Fire excape 
doors, ~di ich do not have air locks, a re  used f o r  emergency ex i t s  only and 
cannot be entered from the outside. 

The normal exposure 

Entrance t o  the SIT ce l l s  is controlled by the Zonin + 

4.4 E Radiation and Contamination Controls 

Xadiation Monitrons 

Four neutron monitrons axe loca2;ed a t  s t ra teg ic  points i n  the building fo r  
detection of neutron radiation (Fig% 1.1.2). 
feed t ransfer  s ta t ion,  2 )  waste s ta t ion,  and 3 )  manipulator area, 
monitors are connected t o  a cent ra l  alam and panelboard system which is  
answered by supervision and Health Php ics  when the alarm Signal i s  souncIed# 
Monitors are also equipped. with loca l  alamns t o  notify personnel of 
hazardous conditions. 
daily basis. 

The areas monitored are: 1) 
A l l  

All. rnonitron u n i t s  are cheekcd f o r  operation on a 

Constant Air Monitors 

Three alpha constant air monitrons with loca l  and cent ra l  alarm a re  located 
i n  the c r i t i c a l  a r e s  which could be affected by a3 alpha air count (Pig. 1.1"2) b 

One un i t  i s  always available f o r  movement t o  take d i rec t  reading during 
decontamination and maintenance work. If an air count of 10 times MgC, is  
collected f o r  10 minutes and recorded on two out of three air monitors, an 
alarm w i l l  sound and actuate the building containment system. All canstant 
air  monitors a re  checked fo r  operation daily, and the  containment system i s  
checked on a weekly basis. 

Radiation and Detection Equipment 

Portable alpha counters, Victoreens, and cutie-pies a r e  located 8% s t ra teg ic  
locations i n  the builcking, and a l l  opemting personnel are t ra ined i n  the 
use of these instruments. 

An alpha survey meter i s  located adfaceat t o  the normal building ex i t ;  a l l  
personnel are  required t o  check themselves before leaving the lnallding area, 
A pmbe 
outer garments. 

m e  Health physics off ice  i n  15~ilding 3047 contains an alpha smear counter, 
a beta-gamma smew counter, high-level radiation prc~%es, portable d i s c  air 
samplers, Hi-Vol ais samplers, cutle-pies, neutron and alpha survey meters, 
and Vietareens. 
equipment. 

i s  nbso available for  checking beta and gamma contamination on the  

All operating personnel. a re  trained i n  the use of t h i s  
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Emergency Equipment 

Emergency assault mask cabinets are located in all operating areas for 
immediate use in case of a high air count in the building. 
masks with prescription safety gxasses have been issued to personnel who 
must have prescription glasses f o r  vision while wearing the masks. 

Individual gas 

An emergency cabinet located in the east air lock contains an air line mask 
system, plastic suits, rubber suits, @hem-ox gas masks, gloves,, safety lines, 
lanterns and hard hats, 

An emergency evacuation psocedwpe13 is posted in the building, and a11 
personnel have been informed of: their duties and procedure. The evacuation 
route is illustrated on Fig. 1.1,1, 

Froc es s Instrument at i on 

Process vessel services are pneumatically operated from graphic panelboards 
and all temperatures m e  recorded and alarmed. 
m e  measured by in-cell gages using R system which eliminates the 
possibility of process solution backup in instrument lines outside the 
contained cell area. The solution level is con'molled by thermal probes 
on all vessels plus a differential piessure transmitter system on P-11 tank. 

The pressures of the vessels 

Cell ventilation, off gas, chilled water pressure, and cell shielding water 
are instrumented to alarm at the panelboard, All a l m s  are preset to give 
an adequate lead time for manual adjusts to the system. 

5. WASTE DISPOSAL 

5.1. Liquid Waste 

The normal discharge to the hot waste system will be LOO0 gal/yr; the 
discharge to the process waste system will be negligible. 

LOW Level Radioactive Waste 

Low level radioactive wastes consisting of cell floor washings, cell decon- 
tarnination solutions, and proeess vessel condensate are collected in 8 
stainless steel waste collection tank, W - 1 .  The n o m 1  volume of this type 
of waste is 10 gal/day, and the activity level I s  1 to 100 curies of mixed 
Am24"-Cm242 per day. 

the tank liquid level reaches 60s of capacity. 

After these s lutlons are sampled and analyses are 
received, the solutions are pumped 10 to WC-1 tank, ox1 the ORNL tank farm ighen 

If 8 tank bursts in the 

13Appendix No 10. 
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c e l l s ,  the  contents drain t o  the W - 1  b a n k .  
solut ion i s  t ransfer red  t o  t h e  feed cask for recovery operations a t  
Building 4507. 
WC-1 tank and then t o  W-5 tank i n  the ORNL tank farm. 

If recovery i s  desirable ,  t h e  

If recovery i s  not feas ib le ,  sol-ution i s  t r m s f e r r e d  t o  

Intermediate Level Ra,dioactive Waste 

The intermediate l e v e l  radioactive waste solutions consis t  of the  waste 
stream from the normal process operaLions plus decontamination solut ions,  
'Ee$e soluLions a re  col.l.ected i n  a s t a in l e s s  s t e e l  tank ( W - l ) ,  sampled f o r  
radiochemical analysis ,  and then pumped t o  WC-1 tank i n  the  ORNL t m k  farm. 
!I%e normal volume of these solut ions i s  10 gal/day and the  average 
P-cttivity i s  500 cur ies  of mixed Am2*'-Cm2"" per operating day. 
solut ions are generally ac id ic  from oxalic acid process sal.utions. 
SFF operations wb.ich produce these solukions w i l l  be i n  operation 100 days 
~ e r  year. 

These 
The 

IIigh Level Radioactive Waste 

There a re  no waste streems leaving the  SFF that; could be considered as high 
l eve l .  
col lect ion tank, t he  analysis  of prcauct streams a r d  t he  waste tank would 
ind ica te  the  loss  and the solut ion tiould.  be recycled for recovery. 

If a product, solut ion was inadvertently t ransfer red  t o  the  W - 1  

Or g8.n i c Wa.s t e 

There are  no organic solvents used i n  the  SFF chemical. pracess. A possible 
source of organic mater ia l  i s  the  hydraulic f l u i d  used for  remote operation 
c?f the  press.  
l i m ?  and would drain from the  c e l l  Lo W - l  tank. The volume would be l e s s  
then l gal. and wculd co t  c rea te  an operating problem. or  a hazard. 

This solxt ion could discharge in the c e l l  from a ruptured 

- Process Waste System 

Thc: process waste system co l l ec t s  tk1.e solut ion fron building sinks and floor 
draim,. This system has very small .flcr.w, a.:l;d possible contaJninatAon i n  th i s  
system could or ig iga te  frum decontminalion of operating area floors 

The ch,il.led water rec i rcu la t ion  loop provides coo lmt  for  a l l  process vessels 
a,nd condensers and i s  serviced by 8 5-ton r e f r ige ra t ion  u n i t .  The purpose 
sf t h i s  system i s  t o  contain 8,ny radioact ive leak from process vessels  or 
c o i l s  within the  confines of the  bui.lding piping ar,d t o  supply coo1an.t f o r  
the high thermal output of curium process solut ions and so l ids .  If 8. leak 
occurs, the  system i s  flushed t o  the OKNL hot waste system ( W C - l ) ,  and thus 
GO Tadioactive solut ion en ters  t he  process waste system. The second 
advaatage t o  t h i s  system i s  the  conservation of process water which normally 
l a  discharged t o  t h e  process waste treatmect plant  f o r  fur ther  processing. 

The steam condensate from process vessels i s  condensed and col lected i n  t h e  
OREL WC-1 col.lectio?z tank. If  R radioactive leak occurs, the solut ion i s  
discharged t o  t h e  OWL .tank farm fozn disposal ,  



Storm Sewer System 

The storm sewer system receives a l l  roof drainage, building heating 
condensate, and cooling water t o  the freon condenser of the chi l led water 
un i t .  
contamination would come from en outside sowce and s e t t l e  on the building 
roofs. The normal operation of the chi l led water unit requires the cooling 
water t o  go through the freon condensel. system di rec t ly  t o  the storm sewer. 
There i s  no poss ib i l i ty  o f  contamination i n  t h i s  system. 

Since a l l  of these sources a re  non-radioactive, the only possible 

5.2. Gaseous Waste 

Off-Gas System 

The off-gas system a t  t he  SFF supplies a vacuum t o  all vessels i n  the  plant 
c e l l s .  
valve which automatically adjusts the off-gas t o  6 t o  8 i n .  of water vacuum 
on the process and waste col lect ion vessels. 
control ler  is 50 cftn, and the gases present are  0 2 ,  oxides of nitrogen, 
and hydrogen. The par t icu la te  matter entrained could be any radioisotope 
i n  process. 

The off-gas stream flows through 8 s ta in less  s t e e l  prefilter’’ and an absolute 
f i l t e r  for f i n a l  cleanup. 
ORNL gaseous waste disposal f a c i l i t i e s .  

A bypass f i l t e r  system is  used t o  continue f i l t r a t i o n  during the replacement 
of used fi l ters.  The contaminated f i l t e r s  are removed by direct maintenance 
sealed i n  p l a s t i c  and transferred t o  a shield f o r  removal t o  the bu r i a l  
ground. 

The vacuum is controlled i n  Cell 6 by a pneumatically operated 

The normal flow through th i s  

A t  t h i s  point, off-gas flow is discharged t o  the 

16 

The ORNL off-gas system i s  provided with steam turbines which automatically 
continue the off-gas flow i n  Gase of power fa i lure .  
system i s  pneumaticaUy operated and i s  designed t o  open i n  case of 8n air  
f a i lu re  + 

The SFF off-gas control 

Cel l  Ventilation System 

The c e l l  vent i la t ion system for the Isotope Area draws 8 vacuum of 1.0 t o  
2.0 i n .  of water on the  manipulator etnd off-gas cleanup c e l l s .  
volume of air swept through th i s  system i s  300 cfm. 

The normal 

The f i l t r a t i o n  unit  for  the cell vent i la t ion air i s  located inside each 
c e l l  and consists of a s ta in less  s t e e l  Revs Clog roughing f i l t e r  and a 

15Appendix No. 12, 
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CWS filteri ' .  
device t o  prevent bypass leakage. 
i n t o  the  Isotope Area c e l l  vent i la t ion system and the  a i r  i s  again 
f i l t e r e d  i n  the central. f i l t e r  f a c i l i t y  before discharge t o  the stack. 

The f i l t e r s  are  gaskcted and sealed i n  place by a locking 
The c e l l  vent i la t ion  a i r  i s  discharged 

A bypass system i s  in s t a l l ed  on the  Isotope A ~ e a  c e l l  vefitilation f i l t e r  
p i t .  This i s  an operational bypass t o  give a f i l t e r e d  vacuum on the SFF 
c e l l s  during f i l t e r  changes i n  the  main f i l t e r  p i t .  

Building -- Ventilation System 

The building vent i la t ion  system provides a i r  for personnel and i s  regulated 
t o  equal the a i r  being removed by the c e l l  vent i la t ion system. 
building a i r  becomes contaminated, 8. signal  from the alpha constant a i r  
monitoring system eloses the i n l e t  building a i r  supply and opens 
supplementary c e l l  vent i la t ion ducts which exhaust the building a i r  t o  the 
Isotope Area f i l t e r  p i t .  

If the 

5.3. Solid Waste 

High Level Solid Wastes 

High l eve l  so l id  wastes from SFF consist  of materials and eq,uipment which 
have become c ntaarlinaced during use i n  tine manipulator c e l l s .  
or equipmentla. i s  washed i n  the  manipulator c e l l ,  plaeed i n  a p l a s t i c  bag, 
inser ted i n  R 1-gal t i n  c m ,  sealed with a l i d ,  sealed i n  p l a s t i c  and 
loaded from the  c e l l  i n t o  a top-loading shielded ca r r i e r .  The ca r r i e r  i s  
removed t o  the burial ground by r iggers  under the  surveil lance of a Health 
Physics representat,ive. !The5 the ca r r i e r  is; returned t o  the  building, it 
i s  checked for  contarnination and cleaned t o  H.P. tolerances. 

The material. 

Large equipment such as laboratory balances, Airraaces, presses, scales  
s ta in less  s teel  f i l t e r s ,  and lab centrifuges m e  decontaminated i n  the c e l l  
before they m e  sealed i n  plastic: f o r  disposal.  
discarded, a Dempster Dumpster l ined with s t a in l e s s  s t e e l  i s  used t o  
remove the  material  to t he  burial g3:ound. If the equipnient can be recovered 
by fur ther  decontamination, it i s  taken by operating personnel t o  the 
manipulator decontamination c e l l  where it can be fur ther  decontaminated 
w i t h  low exposure t o  personnel. 

If the  equipment i s  t o  be 

Low Level Solid Wastes 

The low level solid wastes consist  of contaminated materials used i n  manua l .  
decontamination procedures. T h i s  mater ia l  normally reads <lo0 m / h  and 

17Appertdix No.  14 .  



is  placed i n  plast ic- l ined hot can6 located i n  s t r a t eg ic  areas i n  the 
building. 
exceeded, the p las t ic  bag is sealed with tape and  removed t o  the "hot" 
Dumpster. 
on a dai ly  basis. 
nation by Health Physics and approved f o r  Purth, "r use. 

A daily survey of the ''hot'' Dumpster is made by .the Health Physics 
representative, and supervision swseys the suspected containers during 
s h i f t  decontamination operations, 

When a can is f u l l  or  the radiation level  of 6 mr/hr is 

The Dumpster truck removes the material t o  the bur ia l  ground 
hot'' Durapster is checked for  contami- 

at 
The returning 

6 .  PROCESS HAZARDS 

The precipitation" of curium oxalate w i l l  be Limited t o  10,000 curies 
of cmS4" or 350 watts of thermal heat per batch. 

A t o t a l  of 3.0 g of 
solution containing 0.05 t o  0.1 N f r e e  n i t r i c  ac id  and 0 . 1 t o  O.l5 ,M 
ammonium oxalate. 

and 4.5 g af Am**' i s  preeipita2;ed from a 

The equation ??or the reaction is as follows: 

The precipi ta t ion i s  made from a final vcilume of 10 l i t e r s ,  and 0.05 moles 
of oxalate w i l l  be required t o  precipi ta te  the Ani*" and Cm2"*. 
excess of 1.0 t o  1.5 moles of oxalate i s  provided t o  replace the oxalate 
destro ed by radiztion and t o  obtain more coqle%e precipi ta t ion of Am241 

An 

and Cm Baa I 

Carbonate is formed by the radiolyt ic  decomposition of oxalate ion, and 
the pH of the solution will rfse slowly i f  processing m a t  be discontinued 
due t o  temporary operating d i f f i c u l t i e s .  
t o  0,05 t o  0.10 N i n  f r ee  acid, n i t r i c  ac id  (16 N HN03) is added i n  15-ml  
ingrements t o  t hg  s lur ry .  The temperature OJP t h g  slurry is  win ta ined  a t  
50 C i n  order t o  promote the l iberat ion of C02 gas from the solution. A 
maximum of 2,O liters of CO, gas ewld  ke l iberated f o r  each n i p i c  acid 
ad i t i on  t o  the solution. 
20 C, the  carbonate neutralization I s  carr ied out a t  50 C t o  prevent 
inadvertent foami3g of the solution which could o ~ c u r  i f  the solution were 
neutralized a t  20 C and subsequently heated %o 50 C. 

To IpeadJmt the pH of the solution 

Since CO2 is much less solubhe a t  50 C than a t  8 

The non-condensable 
10,000 curies of C h 2  ' oxalate s l u r r y .  
B factor of 18 higher, i f  1.0  itr rate is no% maintained i n  the solution. 
It can be assumed that a l l  t h i s  non-eonsensable gas is hydrogen. 

as w i l l  be formed a t  a rate of 0.02 l i t e r s l m i n  per % Tbe rate of gas formation can be 
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6.2. Explosion and F i re  Poten t ia l  

Two possible sources of combustible o r  explosive conditions exist i n  the 
SFF c e l l s .  
swabs, p l a s t i c  bags, a n d  miscellaneous equipment t ransfer red  i n t o  a c e l l  
for clean-up. 
supervision and  removed from the  ce l l s  during noma1 operations. 

The major s o u ~ c e  o f  combustible materials would arise from 

These materials w i l l .  be closely control led by the  SFF 

The explosive poten t ia l  would a r i s e  from the evolution of hyitrogen gas 
from the r ad io ly t i c  decomposition of aqueous solut ions.  
d i lu ted  w e l l  below i t s  lower explosive l i m i t  of 4% by the  vesse l  off-gas 
system. 
is  280 l i t e r s / m i n .  This value var ies  according t o  the type of vesse l  i n  
question, but under normal conditions gives inore than adequate d i lu t ion  
f o r  removal of hydmgen by r ad io ly t i c  generation, 
evolution during chemical processing is l i s t e d  i n  Section 6.1. 

A shipment OB feed material2' a r r ives  a t  the SFF approximately II. hr  a f t e r  
1oadii.g a t  the  CRF. 
small quant i t ies  of hydrogen gas being evolved by the  r ad io ly t i c  
decomposition of water. 
upon a r r i v a l  a t  the  SFF. 

!This gas is  

The estimated air  flow through each process vessel  i n  the  building 

'Phe calculated gas 

The container is sealed t o  prevent t he  re lease  of 

I'he pressure w i l l .  be vented t o  off-gas immediately 

6.3.  Pressure Hazards 

The operational procedure requires 6 i n .  of water vacuum i n  the process 
vesse l  which i s  more than adequate t o  control. t he  gas re leased by the  
described react ions.  

I f  a n  operational errm is comit%ed and the chemical addi t ion i s  increased, 
pressurization of a vesse l  could r e s u l t  but the  off-gas system would continue 
t o  removc the bulk of the  gas liberated. !The remainder would vent t o  the 
cell .  vent i la t ion  through the open valve on the solut ion addi t ion l i ne .  
extremely high pressure were Somed, r a a o a c t i v e  solut ion could be forced 
through sampler dip legs and would '*e discharged i n  the c e l l .  The vesse l  
dip legs would discharge t o  the  c e l l  f l o o r  o r  adjacent vessels i n  the c e l l .  
The l i qu id  l e v e l  l i n e s  would dischwge i n t o  a n  instrument  cubicle which i s  
contained i n  the  c e l l  vent i la t ion  and drainage system. 

If 

7 .  MAXIm- CREDIBLE INCIDENT 

The maximum credible  incid-ent a t  the SFF w o u l d  be the ex losive re lease  of 
(1) 15; g of Cm2*2 and 25 g of Am*41, or ( 2 )  150 g of Cm2 i n  solut ion from 

2*Appendix En. 18. 
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the precipi ta tor  vessel. 
reached the explosive l i m i t  and was detonated by an e l ec t r i ca l  discharge. 

This could occur i f  the hydrogen content 

The resu l t s  of such an event of ac t iv i ty  gelease a re  given i n  Table 7.1. 
Using the methods outlined i n  ORNL-TM-346 ', a radioactive release i n -  
volving ch1242 and t o  the 3039 stack, assuming a c e l l  vent i la t ion 
absolute filter effluent aerosol concentration of 0.14 trig/$, would 
contaminate a downvind area of approximateAy 0.1 sq miles t o  a Level 
of less than 100 d/min,cm2 i3-y and 30 d/min.cn? a.1pha. This release of 
2.1 pc of Cmz4* t o  the environment would result, i n  a m a x i m u m  downwind 
dose of l e s s  than 0.4 mr. 

A stock release of 1.1 pc of Cm244 would r e s u l t  i n  a maximum downwind 
contamination area of less thaQ 0.03 sq miles and a maximum do%mwind 
dose of less than 1 m r +  

The maximum credrible release to  the secondary containment area would 
involve the discharge of 9.9 f t 3  of an aerosol at  a concentration of 
10 mg/M3 which contained 3 vc of C 8 * * '  
two-minute dose t o  personnel before evacuation of 29 ??ems+ 

This would r e su l t  i n  pseudo 

Table 7.1. Activity 'Release From Non-Critical Event 

Cell Ventilation System Release h241 b242 ,244 

Total amount released through 3.4 x 2.1 1.1  LO-^ 

Maximum average downwind dose gto x 3.4 x io-" o,g 10"~ 

c e l l  vent i la t ion system, curies .  

from c e l l  vent i la t ion release, 
rems. 

Distance of dose downwind from I75 0 1750 175 0 
stack, M. 

Maximum area contaminated (miles) 17.5 x lou5 lbl x LO" 2 ,6  x lom2 

Explosion Release 

Total quantity suspended, curies 2.4 x lo"* 15.0 x 10'" 3.6 x los2 

Concentration 7.5 x 45.5 x 10'" 1.1 x lo-" 

Wlildim Release 

Total amount released in to  El%., 2.1 x 1.3 x io-* 3.1 x 
curies.  

Concentration, e/@ 1,s x lo-' 9.0 x 10-6 2.2 x 

Pseudo two minute dose t o  personnel 0.3 
from aerosol release, rem 

11 29 

2b. De Arnold and  J. :. Nichols, "Hazards Analysis of Fuel 
i3ancUing Fac i l i t i e s  OmL-TM-346, August 24, 1962. 
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MPEXDM: NO. 1 

SFF Cell Entry Procedure 

I. Cell Danger Zone 

Definition: An area where high level radiation and contamination 
can be expected or i s  emected t o  ex i s t .  

SFF Cell Danger Zones 

1. 
2. Service Cell  6 
3 .  The tops of a l l  ce l l s  
4. 
5 .  

Manipulator Cells 1, 2, 3,  4, and 5 

The roof of Building 302% 
Cask solution t ransfer  f a c i l i t y  and 
decontamination f a c i l i t y  

1x0 Removal of Water Shielding Tanks (Cells 1, 2, 3,  4) 

1. Before water is  drained from the shielding tanks,  a l l  unnecessary 
equipment and debris must be moved t o  adjoining ce l l s .  

2. Supervision w i l l  check a l l  connections pr ior  t o  draining. Only 
the tank  i n  question must be al-lowed t o  drain. 

3 .  The presence of Health Physics i s  r uired during the draining 
process. H.P. checks Pop. radiation 7 both gamma and neutron) 
during the draining and i f  any unusually high radiation i s  detected, 
the draining is t o  be stopped and fur ther  decontamination w i l l  be 
done. 
t o  insure tha,t n+hes banks are not draining. 

H.P. w i l l  a l so  check radiation levels a t  the adjoining c e l l s  

4. Remove %he empty shielding tank. 

5 .  H.P. checks the back of the c e l l  Tar radiation. 

6 .  mild a p las t ic  ten t  over the back of the c e l l .  This area i s  
declared a socontamfnationro zone. 

7 Obtain RW. 
(2 pr) and necessayy H.P. equipment. 

Remove the back p la te  and decontaminate through the glove ports. 

Specify p las t ic  s u i t ,  rubber gloves (2 pr) , bootees 

8.  

9. If possible, repair work w i l l  be done through the glove ports.  
If t h i s  is not possible, the glove port p la te  w i l l  be removed 
( a f t e r  Lnorough decontamination) and c e l l  entry w i l l  be made. 



111. 

IV. 

v. 

Cells 5 and 6 

These cells a re  entered i n  the standard manner through doorways. 
a re  concrete cells and  they have no water shielding. 

These 

E n t r y  Procedure 

Entry t o  a Danger Zone requires that the following items be completed 
before personnel s h a l l  enter the area: 

1, A survey by H.F. using proper equipment f o r  determining personnel 
exposure e 

2. Radiation Work Permit signed by supervision and Health Physics. - 
3 .  Personnel s h a l l  wear the following protective clothing and equipment: 

a) Coveralls 
b) 

c) Penci l  meters ( 2 )  
d) Film badge 
d) 

f) 
g) 

Dosimeters (2) that will be read before, during, and a f t e r  
entry t o  a c e l l .  ’ 

F i l m  ring t o  be worn on the  hand normally used for  hand 
operations. 
Neutron packet attached t o  back of hand, 
P las t ic  s u i t s  with an air hose. 
l iqu id  air pack and a one piece s u i t  can be wed .  
non-plastic s u i t  area requires a gas mask, a l l  clothing will 
be taped and no par t  of the body s h a l l  be exposed* 

If it becomes necessary a 
If a 

h) Rubber gloves (2 pr) 
i) Plas t ic  bootees ( 2  pr)  

4. A timing device s h a l l  be set for  the deter-mined work time and shall 
be equipped with a mechanical or  e l ec t r i ca l  alasm. 

5. An observer is required f o r  entry i n t o  a Danger Zone and he shall 
be i n  a location where he can render immediate air  or c a l l  f o r  
assistance if required. 

6. A monitor device shall be placed In  the Danger Zone with an 
observer or a n  alarm uni t  located outside the area t o  monitor 
sudden changes i n  radia+,ion level. 

7 .  SFF personnel w i l l  enter a Danger Zone w i t h  a portable neutron 
detector i n  t h e i r  possession. 

In-Cell Procedure 

1. Do not remove anything by hand. Use tongs, pl la rs ,  extended 
brughes, o r  any other device which w i l l  keep the hands and body 
i n  radiation fields less  than 5 r/h. 



2 .  Check a l l  suspicious material with the portable neutron detector. 

3 .  Place the portable neutron detector i n  a position where it can 
be read at a glance. 

4. If you move a piece of material with one hand, check radiation 
wi th  the portable neutron cletector i n  the other hand. 

5 .  Work a t  a noxml speed. 
greater air supply and generally means a departure from safe  
work habits e 

Do not become excited as t h i s  requires 

V I .  Departure Procedure 

'Personnel leaving a Danger Zone sha l l  follow the procedure outlined 
below: 

1. When the observer or  the alarm signalsthe end of the working 
time or  changing radiation levels,  the employee w i l l  immediatelz 
stop work and leave the c e l l  by the shortest  and safes t  route. 

2 .  When the employee reaches a designated area, the observer w i l l  
wash the contamination from the p las t ic  s u i t  with water spray. 

3 .  The employee w i l l  then enter a Contamination Zone and remove the 
contaminated protective clothing. 
contaminated area t o  a regulated area as he removes the f i n a l  
piece of protective clothing. 

He w i l l  move from the 

4. me employee w i l l  then be surveyed by designated personnel and 
his  dosimeter reading recorded on the work permit. 

5 .  The employee w i l l  proceed with any personal decontamination 
required and w i l l  not be assigned fur ther  duties u n t i l  he has 
met a l l  the requirements concerning body contamination. 

VII. Replacement of Water Shielding Tanks 

After completion of in -ce l l  work, -the c e l l  w i l l  be placed i n  
operation by the following procedure: 

1. Cover the glove ports by replacing the back p la te  on the c e l l .  

2. H.P. check for contamination i n  the p l a s t i c  t en t  area. 
i f  necessary before removing the t e n t .  

Clean 

3 .  Remove the p las t ic  t en t .  

4. Place the empty shielding tank i n  position at  the rear of Tine 
ce l l .  

5 .  Hook up the water connections. Supervisor w i l l  personally 



inspect this and be sure the hook-up i.s done properly. 
connect ion i s  made properly, an alarm will sound. (low leve l  
make-up tank)  i n d i c a t i n g  tha t  the  moke-up tank i s  sending water 
t o  t h e  s h i e l d i n g  tank.  

If the  

6. \;hen the t a n k  is full., the ce l l .  can be p l aced  i n  service again. 

7. II,€’. checks the back of ‘die cells thoroughly f o r  con tan ina t ion .  
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APPENDIX NO. 2 

SFF ManiElator  Removal Procedure 

I.  Preparation 

1. Mount an alpha CAM on the c e l l  top near the work area. 

2. Cover the tops of the adjoining c e l l s  with paper. 

3 .  Set up f a c i l i t i e s  for p l a s t i c  s u i t s .  P l a s t i c  air  l i n e  s u i t s  w i l l  be 
worn by a l l  personnel i n  the work a rea .  

4. Move contaminated mater ia l  i n  the  c e l l  t o  adjoining c e l l s .  

5 .  Set up heat s e a l e r  on the c e l l  top.  

6 .  The presence of H.P. and Supervision i s  required during the  removal. 

11. Manipulator Hemoval 

1. Disconnect t h e  snap- t i te  connectors on the water l i n e s  of the tank 
t h a t  i s  t o  be removed. 

2 .  Connect a hose w i t h  a snap- t i te  connector t o  the drain l i n e  of the 
tank. 

3 .  Drain the  tank. H.P. monitors t h i s  operation and checks adjacent 
tanks Lo make sure they a r e n ' t  acc identa l ly  draining. 

4. Using the crane, remove the tank and place it on paper on top  of one 
of the adjacent c e l l s ,  
has been removed. 

H.P. surveys the work area  after the  block 

5.  Check the removal bag. Make sure it i s n ' t  to rn .  

6. Connect t h e  crane to the  a r m  and begin removing it from the c e l l .  
Make sure the removal bag does not r i p  during t h i s  operation. 
monitors the removal. 

H.P. 

7. When the  arm i s  f r e e  froni the  c e l l ,  heat s e a l  the  bag between the  arm 
and the c e l l .  

8.  Cut t h e  bag at the  s e a l  (using the  hot wire) so t h a t  t h e  arm i s  inside 
the bag and the c e l l  i s  s t i l l  sealed.  

9. Using the sealed port ion of' the bag t h a t  i s  connected t o  the  c e l l  as 
a glove, disconnect the  old boot and allow it t o  f a l l  i n t o  t h e  c e l l .  



10, Move the arm t o  the manipulator decontamination f a c i l i t y  for any 
decontamination or repa i r  that may be necessary. 

11. H.P. checks personnel and area f o r  contamination, 

111. Manipulator Ins t a l l a t ion  

1. Check that a new boot i s  ready f o r  i n s t a l l a t ion .  

2. Place the new boot i n  posi t ion at the opening of the cell. 

3 .  Using the boot as a glove, reach i n  and release the removal bag 
stub and allow it t o  fall i n to  the ce l l .  

4. Place the boot "0" r ing  i n  the boot posit ion.  

5 .  Allow the boot t o  be pulled i n t o  the c e l l  by cell vent i la t ion.  The 
boot i s  now hanging from i t s  "0" r ing.  

6. Place the p l a s t i c  sleeve tha t  i s  t o  be used as a removal bag i n  
posi t ion.  

7. Inser t  the arm through the removal bag and in to  the boat. 

8.  Tape the open end af the removal bag t o  the manipulator bar re l .  

9. Posit ion the b a r r e l  of the manipulator i n  i t s  groove and place the 
removal bag around it  so  that it w i l l  not be ripped by the top 
block. 

10. Inser t  the slave f ingers  i n t o  the boot f ingers .  

11. Replace the top  block. 

12.  Refill the shielding block w i t h  water. 

13. H.P. checks personnel and area fo r  contamination. 



1. 

2.  

3 .  

4. 

5 .  

6 .  

7. 

8 .  

9 .  

10. 

11. 
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A P r n r n I X  NO. 3 

SFF pH Meter Operation Procedure 

With power off, the  meter should read pH 7.00. 
procedure i f  t h i s  reading 2s o f f , )  

(See Note 1 at end of 

T u r n  t he  zero-measure s w i t , d - ~  t o  Connect the  pH meter t o  the power 
l i n e  (power i s  now on).  

Plug i n  e lectrodes and, immerse them i n  a, standard buffer  solution. 

Turn the FUEJCTION switch t o  the WT -- T" posi t ion.  
f o r  equilibrium t o  be reached. 

Wait minutes 

0 
Set t he  TEMPERATURE switch t o  6 ,  

Turn the  zero-measure switch t o  measwe -- and ad jus t  t he  ZERO AND 
STANDARDIZATION cont ro l  ufit,il the  meter reads the pH of the buffer 
solution. 

NOTE: - This cont ro l  has a, backlash. vernier .  To use it, tu rn  the  
cont,rol s l i g h t l y  beyond the correct  s e t t i n g  and then t u r n  
i t  back f o r  f ine  adjustment, 

Turn the  ZERO-MEASW switch t-o -- ZERO. 
possible future  use. 

Record the meter reading f o r  

NOTE: - If the ZE%CI S'TAVD~XW2I8N control. has been accidental ly  
moved a f t e r  i t  has been set, t u rn  the ZZRO-LNEASURE switch t o  
ZERO -- and. adjus t  t he  ZERO AND STmmLZA1TEON cont ro l  u n t i l  the  
meter reads the  rexwded value, Then turn the ZERO-MEASURE 
switch t o  measure and read the pB of the solut ion being measured. 

Thoroughly wash the ellec?xodes in dist;ia.led water and immerse them i n  
solution t o  be measwed, Wait minutes f o r  equilibrium t o  be 
reached. 

R e a d  the  pa of the s ;oLutio~,~ 

To avoid meter f luc tua t ions  when the  electrodes are  not immersed i n  
solut ion,  t u rn  the  ZERO- lmASUj  swi+;ch t o  zero, 

When not i n  use, the ehbestzodes should be fmmersed i n  d i s t i l l e d  water. 

NOTE: __1 Pointer posi t ion i s  adJusted by tlae screw i n  the middle of the pH 
meter cover. T h i s  is dune with t h e  power off .  Before adjust ing the 
pointer ,  allow severa l  milloutes f o r  all c i r cu i t  charges t o  drain of f ,  
o r  ( w i t h  nothing connec'ced t o  the themohm terminals) t u rn  the  
FUNCTION switch t o  AUTO -- TEMP posi l ian.  
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APPENDIX NO. 4 

SFF Sampling Procedure 

Important Note: No sampling i s  t o  be done without the pemissian and 
presence of supervision, 

1. 

2 *  

3 .  

4. 

5 .  

6 .  

7. 

8 .  

9 -  

LO 9 

11. 

Connect the f lex ib le  l i ne  w i t h  b a l l  j o in t  connections t o  the sample 
bulb and t o  the sample l i ne  of the tank t o  be sampled. 

Close the vent valve located between the sample bulb and the l iquid 
trap. 

Turn on vacuum. 

Open the manual valve on the sample line of the tank t o  be sampled. 

Pull the solution i n to  the sample bulb (enough for  the sample). 

Close the manual valve on the sample l ine  of the tank being sampled. 

Turn of f  vacuum. 

Open the vent valve. 

A l l o w  l i qu id  to flow from the sample bulb t o  the ample b o t t l  

Cap the bo t t l e  and remove it from the ceU when instructed by supervision. 
Follow "Sample Load -Out Procedure. " 

All excess solution i s  t o  be returned t o  its tank. 
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APPENDIX NO. 5 

SFF Curium Prec ip i ta t ion  Procedure 

I. Chemical Make-Ue 

1. 1.5 l i t e r s  of 3 M oxalic ac id  (189 grams of C.P. oxalic ac id  
brought t o  a voliime of 1.5 l i t e r s  wi th  d i s t i l l e d  water). 

70% HNOa - At l e a s t  one bo t t l e  a t  the make-up area and a small 
supply i n  a squeeze bo t t l e  i n  the c e l l .  

2 .  

3 .  concentrated NIIaOH - Several bo t t l e s  a t  the make-up area and a 
small supply i n  a squeeze b o t t l e  i n  the  c e l l .  

IT. &eration 

1. Check t h a t  a13 valves i n  C e l l  1 a r e  closed. 

2 .  

3 .  

Check t h a t  t he  cask has been properly connected. 

Check t h a t  t he  dipst ick is  i n  the "up" posi t ion.  
f i l t e r  make-up i s  complete. 

See supervisor f o r  permission t o  t r ans fe r  feed. 

Check that t h e  

k a  

N O T E :  - Supervisor must be present during t r ans fe r .  

5 .  Turn on ch i l l ed  waster t o  t ank  T-lX. 

6. Turn on vacuum t o  T-2.1 ( t h i s  au.tomatically closes HOG t o  T-11) . 
7. 

8 .  

Open the  valve between the cask and T-11. 

Transfer feed t o  T-1.1 u n t i l  t he  bottom STT probe 
Then turn vacuum o f f .  

l i g h t  comes on. 
(TMS automatically vents T-11 t o  HOG) 

9 .  Close t h e  block valve between the cask and T-11. 

lO+ Sample T-11 according t o  SFF Sampling Procedure. Code No. F1 
and F2. Request curium content and normality. Also request 
a gamma scan fo r  f i s s ion  products, Estimate mc/ml  Cm and 

N H N O ~ .  
-_c- 

NOTE I_ : Supervisor must be present during sampling 

See supervisor a t  t h i s  point f o r  permission t o  continue. 11. 

12. Turn on c h i l l e d  water t o  P-11. 



13. Turn on ch i l led  water t o  C a l l .  

14. Open the block valve on. the T-11 solution addition Line 

15. Open the block valve between T-11 and P-11. 

16. Transfer the solution from T-11 t o  P-lXe 
i x l  P-11 reaches 

When the l iqu id  level 
$ -turn on P-11 agi ta tor  ( s e t  agitator at 904) 

17. When P-13. l iqu id  level reaches 
92-12 and P-11. 

$ close the block valve between 

18. Close the block valve on the T-11 solution addition l i ne .  

3.9. Turn off ch i l led  water t o  T-11. 

20. 

21. 

Hold a t  t h i s  point until analysis has been received. 

Heat P-13. t o  50°G and digest  a t  5OoC for  15 minutes. 

22. Open the  block valve an the P-11 solution addition l i n e a .  

23 .  Slowly add 1.5 li;4ers of 1 M oxalic acid t o  P-11. 
temperature a t  50 C during this  addition. 

Add concentrated %OH t o  9-11 t o  100 ml incrsments until 
have been added. 
Wait 3 minutes between additions 

Keep P-11 

ml 
I- 

24.. 
Keep P-11 temperature at 50 C during the  additions,  

25. P u l l  a sample from P-31 and determine the pH of the solution (see 
SFF pH Procedure); then return the sanrple t o  P-11. 

26. If the pH is less than 2.0 add 
pull. another sample. 
HNO3 t o  P-11 and p u l l  another sample. 
addiw HKO3 or NHaOH u n t i l  pH is  between 2 * 0  and 3.0. 
t h i s  point f o r  J50minlates (check pH constantly) 
temperature at 50 C during t h i s  s tep ,  

ml conc. l'?H40H t o  P-11 and 
If p€I i s  more than 3.0  add m3 of conc. 

Continue checking pH and 
Hold 8% 

Keep 2-11 

27. Cool P-11 t o  20'C. 

28, Begin f i l t r a t i o n  as soon as possible. 



APPENDIX NO. 6 

SFF' S a f e !  Regulations 

I. Protect ive Cl-othing and Equipment 

1. Protective C1othLir-g - %e normal minimum protect ive clothing required 
f o r  work a t  t h e  SE'F consis ts  of the following: 1.) safe ty  glasses,  2 )  
"Contamination" coveralls,  3 )  safe ty  shoes. 
caps? jackets,  e t @ ,  , are provided f o r  wear as needed. 

Such item as gloves, 

Coveralls should f i t  properly. Loose clothing can g e t  snagged on 
equipment, too long coverall. lcgs can lead t o  falls ,  OF too t i g h t  
coveralls can cause discomfort and loss  of eff ic iency.  Coveralls 
marked s 'C~ntan~fn~l;ion's can not  be worn outside of regulated zone 
areas except when t ravel ing i n  a properly marked vehicle.  

Gas Masks - Three types of gas masks i n  normal use a t  the SFF: 1) 
standard assault mask, 2 )  fu l l -v is ion  mask, and 3 )  air-supplied 
r e sp i r a to r .  G m  msks are used i n  ayeas where air-borne contami- 
nation o r  vapor hazards e x i s t  or  can be expected t o  occur. These 
areas are designated by supervision as they occur, and a gas mask 
must be worn. Certain areas a rc  permanent gas mask areas. Gas 
masks a re  used once and %hela sent  i n  f o r  clcaraing. They should be 
placed i n  the  proper receptacles a f t e ~  use, not l e f t  lying around. 
Eye glasses  can not be worn wi th  either the assaul t  mask ox' the f u l l -  
vis ion mask. 

2 .  

A supply of gas masks is  kept on hand f o r  normal use.  
i n  the hoxes on the wall of operating areas are f o r  emergency use. 
If it is necessary t o u s e  masks from these boxes h e a u s e  o f  short  
supply, supervision should note th i s  and replace the  masks as soon 
as possible .  
removed without pemlssion o f  the building supervision, except i n  
emergencies a 

The gas masks 

I k c  masks i n  t he  Emergency Cabin&, arc not t o  be 

3 .  Airl ine Su i t  - a i r l i n e  suit is  used a t  t h e  SFF fo r  protection 
from contamination and f a r  soroe chemical work. It consis ts  of three 
sec t ions :  1) a i r l i n e  vest ,  2) p l a s t i c  t a p  and helmet, and 3 )  p l a s t i c  
t rousers .  
a smaptite f i t t i n g  on the ves t .  A headkana with a i r l ine  attached f i t s  
around the forehead and two air.2ines extend i n t o  the  legs of the  s u i t .  
Compressed a i r  a t  25 p s i  is supplied t o  the s t i l t .  A dxawstring i n  
the t ~ p  par t  of the s u i t  allows it to be t ightened Jus t  below the 
waist and air i s  exhausted a t  t h i s  p o i n t .  Normally, not more than 
50 feet  of a i r l i n e  i s  used between the sir supply and the s u i t ;  
perniission t o  use more must be obtained from b.tl1dir-g supervision. 

The vest  i s  -worn alader the top and an air l ine connected t o  

W e n  working i n  a n  airl.ine su i t ,  an operator must be observed con- 
s t a n t l y .  The observer given assistance while put t ing on or removing 
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the s u i t  and observes while the work is  being done. 
a i r l i n e  s t ra ight ,  provides tools  and equipment and m u s t  be ready 
t o  give emergency assistance i f  required. 

He keeps the 

Situations which require a i r l i n e  s u i t s  include decontamination i n  
c e l l s ,  handling of large amounts of acid and removal of contami- 
nated equipment from c e l l s .  

Airline suits are  checked f o r  damage when they are  brought i n to  the 
building. They should a l so  be inspected by the observer before use. 

No more than two a i r l i nes  should be used at one s t a t ion  at the  
noma1 air pressuxe se t t ing .  

4. Face Shield - Plas t ic  face shields are  t o  be worn while pouring or 
mixing chemicals. These shields are  not designed as protection from 
impact, but are  t o  prevent harmf'ul chemicals or par t ic les  from 
coming i n  contact with the face. 

Face shields should be cleaned before and a f t e r  use, and be kept off 
the work tables .  
harmful chemicals. 

Face shields lying Elround are  l i ke ly  t o  pick up 

5. Safety Glasses - It i s  a building regulation tha t  safety glasses or 
t h e i r  equivalent be worn at  a l l  times. 

There i s  a cer ta in  resistance on the par t  of some personnel t o  the 
wearing of safety glasses.  
glasses are intended for the protection of the individual. Everyone 
should be aware of the obvious need for eye protection; however, i f  
a person can not accept log ica l  explanations of t h i s  need, two  
statements cover the wearing of safety glasses: 

Like a l l  other items i n  t h i s  group, safety 

1. Common sense suggests them and, 
2. Regulations require them. 

Failure t o  wear safety glasses i s  grounds f o r  discipl inary action. 

Any person who breaks, misplaces, contaminates or  otherwise renders 
h i s  safety glasses unusable should report  this immediately t o  
supervision. Laboratoyy goggles may be worn while safety glasses 
are being replaced. 

6 .  Hard H a t  - At cer tain times the SFF or weas  in the building may be 
designated as "hard hat" zones. These areas are posted with ap- 
propriate signs and wearing of hard hats i s  required at all times. 
Even temporary entry in to  a "hard hat'* zone requires a hard hat. 
Hard hats are  kept on hand as part of the building pro%ective equipment. 

'7. Safety Shoes - Safety shoes are supplied t o  a l l  personnel and must 
be worn while working i n  the building. 
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8 .  Safety Belt  and Line - Safety b e l t s  and harnesses are used 
mostly f o r  work a t  the  top  of a c e l l ,  When a worker i s  i n  
a c e l l  with a sa fe ty  l i n e ,  an observer i s  required.  Also ,  
t he  safe ty  l i n e  must be secured a t  the  top  of the c e l l .  For 
work on the top  of a. c e l l ,  t he  l i n e  must be secured with the  
minimum length of l i n e  which allows the necessary freedom of 
movement. If a safe ty  b e l t  i s  used with a p l a s t i c  a i r l i n e  
s u i t ,  it should be worn under the s u i t  so  t h a t  the  b e l t  can 
not; r e s t r i c t  t he  a i r l i n e  a 

A safe ty  l i n e  should be of minimum length and i n  no case 
should it be long enough t o  allow a man t o  f a l l  more than 
h i s  own he ighta  T h i s  rule-of-thumb i s  based more on the  
body's a b i l i t y  (or lack of i t )  t o  stand shock than on the 
s t rength of the  safe ty  b e l t  or  l i ne .  

"Sash cord" i s  not - t o  be used fo r  sa fe ty  limes. 

Summary: 
individual  f o r  h i s  own protection. However, since the safe ty  of a l l  
employees i s  of d i r e c t  concern t o  supervision, the  foreman must make sure 
tha t  the proper use of safe ty  equipment i s  known and adhered t o  by a l l  of 
h i s  personnel. 

The use of personal sa fe ty  equipment i s  the respons ib i l i ty  of each 

11. Handling and Storing of Chemicals and Equipm,ent 

a)  A l l  mater ia ls  weighing over 50 pounds w i l l  be handled by 
two or  more men or by the crane. The weight l i m i t  i s  TO 
pounds per man.. 

b )  Loading areas w i l l  be chained off when l i f t i n g  equipment 
or chemicals with the  crane, 

c )  Gas cylinders will be handled according t o  standard 
procedure and a l l  empties w i l l  be t.agged and placed i n  the 
EMPTY racks. 

d )  Carboys w i l l  be handled by carboy l i f t e r s  and drum holders 
and w i l l  be flushed and tagged a f t e r  emptying. 

e )  Acid b o t t l e s  w i l l  be car r ied  i n  approved containers and 
a l l  empties cleaned immediately after emptying. 

f) All empty chemical. containers shall. be removed from the 
building ana stored i n  proper places as soon as possible .  

g) No solvents w i l l  be stored ins ide  the building. 

la) A l l  areas  shall be kept clean of materials at the  safe ty  
showers, f i re  f igh t ing  equipment and e x i t s .  

i )  Flammable material. w i l l  no t  be s tored mael- or  above any 
s t a i rwe l l  
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111. Mechanical and Elec t r i ca l  Equipment 

IV . 

No mechanical equipment, i .e.,  cranes, pumps, agi ta tors ,  
e tc . ,  will be operated u n t i l  the operator personally 
c lears  the area of personnel. 

Main e l e c t r i c a l  switches w i l l  be locked out and tagged 
whenever work i s  necessary on e l e c t r i c a l  equipment. 

Danger tags w i l l  not be removed from equipment by anyone 
except the person who or iginal ly  placed it on the 
equipment. 

FJhen not i n  use, the crane hook w i l l  always be l e f t  at 
l ea s t  t en  fee t  above the f loor .  

Fire  Fighting and Emergency Equipment 

a)  Cel l  personnel shall acquaint themselves wtth operation 
and location of a l l  f i r e  f ight ing and other emergency 
equipment. 

b) A l l  personnel shall acquaint themselves with the operation 
and location of a l l  safety showers. 

A11 personnel shall acquaint themselves with the operation 
and location of assaul t  masks and a i r l i n e  suits. 

c )  



APPENDIX NO. 7 
SFF Inventory Sheet 

Ope rat or  S h i f t  Oate 

Tank 

T- 13 

P - l l  

R- 11 

s-31 

F-11 

v-16 

M- 1 

M- 2 

I I 

Signed 
S h i f t  Supervisor 

SFF Shif *t Check Sheet, 

Operator S h i f t  Date 

I. O f f - G a s  and Vacuum System 

1. F i l t e r s  

2 .  Check Vacuum Pump fo r  Operation 

11. Cell  Ventilation System 

PD 
VAG-P 

Signed 
S h i  f t Sup e mi  s or 
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APPEJXDM: NO. 8 

SFF Shif t  Supervisors Duties 

The duties of the SFF S h i f t  Supervisor w i l l  be (but not limited to )  the 
following: 

1. 

2. 

3 .  

4. 

5.  

6, 

7. 

Log Book - An entry w i l l  be mde fo r  each s h i f t ,  
should include process i n f  omation, sample infomation, 
hazards discovered, unusual occurrences, and any other infor- 
mation that should be passed on t o  other s h i f t s .  

The entry 

S h i f t  Check and Tank Inventory - After the operator takes 
s h i f t  check o r  tank inventory, the S W  Shif t  Supervisor must 
sign the  sheet.  I f ,  f o r  any reason, these checks cannot 
be taken, this  f a c t  should be logged. 

Samples - The SFF Shi f t  Supervisor i s  responsible fo r  logging 

are t o  be lcgged when they are pulled and request sheets made 
out at th i s  time. 
this  f a c t  should be noted i n  the SIT Lag Book. 

a l l  samples and sample resu l t s  i n  the 11 SFF Sample Lag". Samples 

If ,  f o r  any reason, this cannot be done, 

Contamination Control - The SFF Sh i f t  Supervisor is responsi- 
ble f o r  seeing that a l l  employees and visitors check them- 
selves (or a re  checked) fo r  contamination before leaviw the 
building. 

- Building Check .. The SFF Sh i f t  Supemisor shall take a taur 
of the building each sh i f t  looking f o r  possible hazards, 
equipment needing repair, or improvements tha t  could be made. 
Work orders m e  made out a t  t h i s  time and passed on t o  day 
s h i f t  . 
- S a f e t y n d  Housekeeping - Safety is one of the primary 
responsibi l i t ies  of the SFF Shi f t  Supervisor. Since good 
housekeeping is conducive t o  safety, the  SFF Sh i f t  Supervisor 
i s  responsible f o r  seeing tha t  the building is kept i n  an 
orderly fashion at a l l  times. 

General - a) "he SFF S h i f t  Supervisor shall be i n  the 
buildring a t  a l l  times during operations. 

The SPF S h i f t  Supervisor shall be a t  the 
cell window whenever l iqu id  t ransfers  or 
sampling is  done. 

The SFF Shif t  Supervisor is responsible for 
seeing tha t  a l l  procedures are followed. 

II_- 

b) 

c)  
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APPENDIX NO. 9 

SFF Zoning Procedure 

I. Regulated Zone 

Definition: An area where operations a re  res t r ic ted  f o r  the purpose 
of radioactive contamination control. This zone may 
contain Radiation Zones, Contamination Zones or both 
ranging i n  s ize  from a small spot t o  a large area. 

A ,  The SW area i s  a regulated zone and signs t o  t h i s  
e f fec t  are  posted a t  a l l  entrances t o  the area,  

11. Contamination Zone 

Definition: An area where control measures involve the contami- 
nation of employees, the environs, and/or equipment 
and where there is  a poss ib i l i ty  t ha t  radioactive 
material may become deposited inside the body leading 
t o  internal  radiation exposure. 

1. The SFF Area Contamination Zones: 

a) 
b) Service Cell 6 
e) 
d) 
e) 

Manipulator Cells I, 2, 3 ,  4, and 5 

Cask f a c i l i t y  and decontamination f a c i l i t y  
Sample and Waste Load-Gut Station 
Other contamination zones may be designated 
on a temporax-y basis as needed. 

111. Radiation Zone 

Definition: An area where control measures involve external radiation - 
exposure t o  personnel. 

1. The SFF Area Radiation Zones: 

a) 
b) Service Cell 6 
c)  
d) 
e> Roof of ;Wzilding 3028 
f )  
g j  

Manipulator Cells 1, 2, 3 ,  b ,  and 5 

Cask f a c i l i t y  and decontamination f a c i l i t y  
Sample and Waste Load-Gut Station 

Top of Cells 1, 2, 3,  4, and 5 
Other radiation zones may be designated on a 
temporary basis as needed. 

IV, General Regulations 

I.. 'The bed of the one and one-half ton truck, is a contamination zone. 
The cab of the truck is a regulated zone. 



2. A l l  personnel must be thoroughly checked before leaving the  building. 
Victoreen meters, alpha survey meters, and hand and feet counters are 
available i n  the building f o r  self monitoring. 
Health Physics (Telephone 6263) 
instruments a re  not available, regardless of reason, c a l l  Eealth Physics" 

If i n  doubt, call 
If the required instrument or  

3 .  I n  areas where hand decontamination f a c i l i t i e s  a re  available, the 

4. 

hands must be decontaminated before leaving the work area.  

If the  clothing and/or shoes have any detectable contamination, 
change t o  clean clothing and put on shoe covers before leaving 
the work area.  
requirement from your supervisor. 

Request the necessary assistance t o  meet this 

5. Contamination marked clothing may be worn anywhere i n  the SFF Area 
provided they are  f ree  from contamination. 

6. Personnel working i n  contamination zones must be clothed i n  con- 
tamination marked coveralls. 

7.  Smoking and eating are prohibited i n  Contamination Zones. 

8 -  Trainees, personnel on loan t o  the Laboratory, and v i s i to r s  a re  
subject t o  the provisions of these regulations i n  the same inanner 
as Laboratory employees. 
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APPEluDIX NO. 10 

Radioisotope Area Emergency and Evacuation Procedure 

Contents 

1. Responsibi l i t ies  of All. Employees 

2. Responsibi l i t ies  of Person Discovering an  Emergency 

3 .  Responsibi l i t ies  of Local Emergency Personnel 

3.1. Local Emergency Supervisor 

3.2.  Local Emergency Squad 

3 . 3  Searchers 

3.4. Other Squad Members 

4.  Emergency Signals and Procedures 

4.1. Radioisotope Area Evacuation Signal  

4.2 

4.3 laboratory Evacuation Signal 

Radioisotope Area Emergency Squad Signal  

5 .  Personnel Assignments 

5.1. Radioisotope Area Emergency Squad 

5.2. Radioisotope Area Searchers 

6 .  Emergency Equipment 

6.1. Local. Assembly Point 

6.2. Process Buildings 

6 3 .  Hazardous Areas 

7 .  Evacuatton Routes 
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1. RESPOIQSIBILITIES OF AIJ, EMPUYEES 

One of the most c r i t i c a l  factors i n  combating emergencies is  the a b i l i t y  
of the person discovering a n  emergency t o  a c t  immediately, with. knowledge 
of what t o  do, where t o  ge t  help, and how t o  get  it fast. 
can become tha t  person. 

Any employee 

lk thoroughly familiar w i t h :  

The responsibi l i t ies  of a person discovering an emergency 
(see Sec 2 ) .  

Location and use of f i re-f ight ing and other emergency 
equipment i n  the immediate area.  

Plans and assembly points fo r  local and Laboratory- 
wide evacuations. 

Local and Laboratory-wide alarms and s i  n a l s  (radia- 
t ion  monitoring, f i r e ,  evacuation, e t c .  7 . 
Names of l oca l  emergency personnel i n  the immediate 
area 

I n  an emergency, follow directions of loca l  emergency squad personnel and/ 
or instructions over the public addxe'ss system. 

When instructed t o  evacuate by alarm or voice: 

Shut down equipment i f  possible. 

Leave the building or immediate area quickly. 

Proceed t o  the loca l  assembly point. 

Stay there u n t i l  otherwise instructed.  

2 ,  RESPONSIBILITIES OF PERSON DISCOVERING AN EMERGmCY 

Take immediate and appropriate action t o  protect personnel, prevent property 
damage, and bring the emergency under control.  This applies t o  f i r e ,  radia- 
t ion,  explosion, personal injury, or any other emergency, and can be accomplish- 
ed by one or  more of the following methods: 

Control the emergency singlehanded i f  possible. 

Telephone 6358 (Emergency Control Center) for help, 

P u l l  the nearest fire alarm box. 
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Call t h e  l o c a l  emergency supervisor o r  warden on the Emergency 
Page System, 

Call a l o c a l  emergency squad member o r  anyone near. 

I f  necessary, evacuate the  area by an announcement on the  
Emergency Page System. 

Meet and or ien t  the  emergency serv ice  u n i t  o r  u n i t s .  

When a c a l l  i s  received by the  Emergency Control Center a t  6358, the  
dispatcher immediately n o t i f i e s  the Zabomto-ry S h i f t  Supervisor and 
dispatches the  emergency service u n i t s  needed (F i re ,  Guard, Ambulance; 
Radiation Survey, e l e c t r i c i a n ,  chemical operator, e t c . )  . 

3 .  RESPONSIBILITIES OF LOCAL EMERGENCY PEXSONI\JEL 

A l o c a l  emergency squad consis ts  of a l o c a l  emergency supervisor,  wardens, 
searchers,  and other squad members. The r e s p o n s i b i l i t i e s  of each are 
out l ined below. 

3.1. Local Emergency Supervisor 

Organize and t r a i n  the l o c a l  emeygency squad and plan f o r  i t s  use i n  
handling the various types of an t ic ipa ted  emergencies; ensure t h a t  t h e  
l o c a l  plans a r e  consis tent  with the overa l l  Laboratory plans.  Main ta in  
emergency equipment a n d  evacuation plans.  

In  the  event of a l o c a l  emergency, d i r e c t  h i s  squad and ensure t h a t :  

Personnel have k e n  evacuated from the  a f fec ted  a rea .  

The Emergency Control Center has been n o t i f i e d .  

Emergency service u n i t s  a r e  met, b r ie fed  on the s i t u -  
a t ion,  and d i rec ted  t o  the  scene. 

Equipment and processes are shut  down as necessary 
f o r  s a f e t y .  

The s a f e t y  of the assembly point has been checked 
and moved i f  necessary. 

The Laboratory Emergency Director is  kept advised of 
t h e  s t a t u s  of the emergency and of any needed ass i s tance .  

Additional. manpower is  secured i f  needed. 

In  the event of a Laboratory-wide emergency, comply with the instxuct ions 



of the  Laboratory Emergency Director,  which may include: 

Evacuating the area by an announcement of the Emergency 
Page Sys t ein e 

Accounting for a l l  employees i n  his area a f t e r  a n  evacuation. 

Shutting down of process and  b u i l d i  ng equjpment . 
Assembling h i s  l o c a l  elncrgcncy squad and dispatching it as 
di rec  Led 

3,2, Local Emergency Squad 

Cont ro l  o r  l o c a l i z e  any emergency. 

Direct employees from t h e  emergency area  t o  the l o c a l  
assembly poin t .  

Prevent reentry.  

Have employees monitored f o r  rad ioac t iv i ty ,  i f  need is  
inddcated, before dismissing them. 

Direct employees to other  assembly points  as ins t ruc ted  
over the nublic address system. 

3 . 3 .  Searchers 

Search a l l  areas  of building t o  make sure all. employees 
have evacuated and repor t  t o  the Local Emergency Supervisor. 

Assist the Local Emergency Squad. 

3.4. Other Squad Members 

Notify or  sumrnon ass i s tance  from the  proper emergency 
servfce u n i t  

Meet and or ien t  the emergency serv ice  u n i t  when it arrives. 

Make necessary operat ional  changes 

Combat the emergency as required.  

Provide rescue serv ice  and f i r s t  a i d  i f  required.  



4. EMERGENCY SIGNALS AND PROCEDUHES 

4.1. Radioisotope Area Evacuation Signal  

The s i g n a l  f o r  evacuation of the  a rea  is a verbal  announcement over the  
OENL public address speakers located i n  the  Radioisotope Area buildings 
and 3026-c building. 
areas under the  j u r i s d i c t i o n  of the  Isotopes Division are equipped with 
a n  emergency page button. 
the red  button on the phone i s  manually held i n  the down posi t ion.  
verbal announceirnent t o  evacuate the area i s  repeated three times. 

Thirteen phones located a t  s t r a t e g i c  points  i n  the 

The emergency page system i s  ac t iva ted  when 
R 

When the  evacuation announcement i s  received, the Radioisotope Area 
personnel w i l l  evacuate t o  the grass  p lo t  between Central Avenue and 
Building 3038. TheyIwill  w a i t  there  for ins t ruc t ion  from the "Local 
Emergency Supervisor 
laboratory S h i f t  Supervisor on duty at the time. 

or the "Laboratory Emergency Director' ' who is the 

4.2. Radioisotope Area Emergency Squad Signal  

The s igna l  f o r  svmmoning the "Radioisotope Area Emergency Squad" is  a 
verbal. announcement over the Radioisotope Area emergency page system. 
Personnel requiring emergency assis tance w i l l  a c t i v a t e  the s i g n a l  by 
holding down the  red  push button on the phone and verbal ly  s t a t i n g  a n  
emergency e x i s t s  i n  a s p e c i f i c  locat ion.  This announcement will be re- 
peated three  times, slowly and d i s t i n c t l y ,  t o  ensure t h a t  a l l  emergency 
personnel have received the message. 

The Emergency Squad, the l o c a l  Emergency Supervisor, and Health Physics 
personnel w i l l  assemble a t  the announced locat ion and take whatever ac t ion  
is  requi red tohandle  the  emergency. 

4 .3 ,  h b a r a t o r y  Evacuation Signal  

Tlne Laboratory evacuation s i g n a l  is a s i r e n - l i k e  w a i l  over the ORNL public 
address system. A l l  radioisotope personnel w i l l  follow evacuation routes 
and assemble i n  the grassed area south of Building 3038. 
w i l . 1  be given on t h e  public address system. 

Further ins t ruc t ions  



5 . PERSONNEL ASSIGNMENTS 

5.1. Radioisotope Area Emergency Squad 

The following personnel are assigned t o  the Radioisotope 
Squad and w i l l  be trained by the Local Eknergency Supervisor t o  handle 
emergency s i t u a t i o n s  according t o  Secs 3.2 and 3.4. 

Area Emergency 

Local Emergency Supervisor R .  W. Schaich 

Alternate Emergency Supervisor C .  V. Ketron 

Squad Members E. 
B. 
F. 
R .  
J. 
B. 
E *  
W. 
F. 

H .  Acree 
F. Early 
Huber 
D. Johnston 
A, Jones 
Y. P h i l l i p s  
E .  Pierce 

V .  W i l l i a m s  
G. Tatum 

5.2. Radioisotope Area Searchers 

The following personnel are assigned as 1 1  Searchers ' I  for t h e i r  respect ive 

buildings and w i l l  be t r a i n e d  by t h e  Local hbergency Supervisor t o  handle 
t h e  dut ies  l i s t e d  i n  Sec I 3.3. 

Ehilding 

3037 - Second Floor 

3037 - F i r s t  Floor 

3038 - Shipping and 
Cold Lab 

3038 - Analyt ical  Lab 

30283 
3028w 
3029 

Searchers 

J. Ratledge 

P, €3. O r r  
Anne Caylor 

W. Campbell 

H. Parker 

R. Osborne 

E .  Maples 

Alternate 

H e  Austin 

H. T. Russell. 
Karyl Hall 

E. La Biddle 

_I- 

J. Morton 

V I  Johnson 

H. Harmon 

C .  NcFarland S s  T. Car ro l l  



Building 

3033 
3034 
3035 
3047 

Searchers 

J.  Smith 

E .  E .  Pierce 

Al te rna te  

K. Campbell 

R. Sizemore 

6. EM3RGENa EQUIPMENT 

6.1. h e a l  Assembly Point 

The Local Emergency Supervisor o r  a designated. emergency squad member w i l l  
inventory and maintain a n  emergency supply cabinet a t  the  l o c a l  assembly 
point (southwest corner 3038 building) This cabinet will contain gas 
masks, p l a s t i c  boots, coveralls,  a i r l i n e  s u i t s  with portable air supply, 
rubber and cotton gloves, emergency lanterns ,  rope, and any other item 
required f o r  emersency problems. 

6 .2 .  Process shaildjngs 

Individual. building emergency cabinets w i l l  be supplied and maintained f o r  
quick access during a 1oca.l emergency. 
and one complete change of protect ive clothing.  

They w i l l  contain three  gas masks 

6.3. Hazardous A r e a s  

A system of permanent posts with cow ch.ains attached w i l l  be maintained a t  
s t r a t e g i c  locat ions i n  the Radioisotope Area t o  f a c i l i t a t e  the i so la t ion  o f  
hazardous areas. 

7 .  EVACUATION ROUTES 

The evacuation routes a r c  shown on appropriate s igns  which are posted i n  
s t r a t e g i c  locat ions i n  the m e a .  A l l  v i s i t o r s  w i l l  be evacuated i n  the 
same manner as regular personnel. 
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APPETDSX rm. 11 

SFF Liquid Waste Handling Procedure 

Cells i. throwh 4 

Cell l i q u i d  waste i n  Cells 1 through 1: will go t o  I / - l  by way of the f l o o r  
drains, ihrirg norrnsll operatiocs the dra in  i n  each c e l l  w i l l  be covered. 
Rot process waste w i l l  be drained from R-11 t o  19-1 only with the permission 
o f  supervision* I*laste - t r i l l  ije pumped from W-3. t o  WC-1 only with permission 
of supervisioc.  Proceed as. follovs : 

1. 

2 .  

3 .  

4. 

5 %  

6. 

7 .  

Check WC-i l iquid l e v e l .  
the volume tha t  w i l l  be pumped t o  rite 
f u l l  ( o r  i f  there is any doubt) c a l l  the tank farm super- 
visor (Phone 6234) and request that FJC-1 lie j e t t e d  before 
proceeding. 

Eike s u m  that WC-L can hold 
If WC-l is too 

Smplc W - l  if needed (check supervision) 

Prime the  waste pump as fol lows:  

Open the  block valve located jus% below the 
f u n n e l  a t  the pump p i t a  

Your water i n t o  the funne l  until the funne l  
begins to f i l l .  upe 

G-per, the block valve located ir, the pump p i t  
and allow the water t o  begin flowing i n t o  the 
p i t  * 

As the water level  i n  the fuilnel ckops, add 
more water t o  the funnel. Conf;inue water 
addition u n t i l  about two liters have bccn added. 

i&en the two l i t e r s  of water have been added, 
(and while there is s t i l l  some water i n  thc 
funnel) close the block valve located i n  the 
pump p i t  a 

Close the  block valve located j u s t  below the 
f'unne 1 

Open the valve to W - l V  

S t a r t  the pump. 

Check W-1 liquid level. 
t u r n  off pump. 

When W - l  l i q u i d  level  reaches O$ 

Close the valve to WC-1" 



Cells 5 arid& 

Cells 5 and 6 have f l o o r  and pan drains which go d i r e c t  t o  WC-1. 
dra.ins zre noma3.ly covered. and. are t o  be opened only with permission of 
supervision. 
&ain direct t3 WC-I. The vacuim surge tank, located. i n  Cel l  6, d r a i n s  
t o  W-3.. 

These 

The f i l t e r  banks (HOG, VAC, and Stand-'by) located i n  Cel l  6 

'This .tmk is t o  be drained only wlth permission of supervision. 
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AFPENDIX NO. 12 

SlTF Off-Gas F i l t e r  Washdown 

c 

Whenever the pressure d i f f e ren t i a l  across the HOG Neva Clogs reaches 5.0 i n . ,  
it 

1. 

2. 

3 .  

4, 

5. 

6 .  

7 .  

8 .  

90 

10. 

31. 

12 a 

13 

14. 

15 

16. 

- 

w i l l  be necessary t o  wash the fiaters as follows: 

Check tha t  the d ra in  valve on the "SPARE" bank of f i l t e r s  is closed. 

Open the valve from the "SPARE" bank of f i l t e r s  t o  the stack 

Open the valve from process t o  the ''SPARE'' bank OF f i l t e r s .  

Close the valve from process t o  the HOG f i l t e r  bank. 

Close the valve from the HOG f i l t e r  bank t o  the stack. 

Open the drain valve on the HOG f i l t e r  bank. 

Open the valve t o  EOG spray nozzles. 

Wash the HOG Neva Clogs with water f o r  30 seconds. 

Cut off the water and allow t o  drain f o r  15 minutes. 

Close the valve t o  HOG spray nozzles, 

Close the drain valve on the HGG f i l t e r  bank. 

Open the valve from HOG f i l t e r  bank to the  stack. 

Open the valve from process t o  HOG f i l t e r  bank. 

Close the valve from the process t o  the "SPm' '  bank of f i l t e r s ,  

Close the valve from the "SPARE" bank of filters t o  the stack. 

Check the pressure drop across the HOG Neva Clogs. 
2 + 0  in . ,  contact supervision about using chemical washes. 

If greater t han  



APPENDIX NO. 13 

ml? 
Vacuum and O f f  Gas CWS F i l t e r  Chaage 

The CWS f i l t e r s  f o r  the  off-gas and vacuum systems a r e  located i n  C e l l  6. 
Upon ins t ruc t ions  by supervision, t h e  CWS f i l t e r s  w i l l  be changed as 
fo l loxs  

I .  Off-Gas System 

1. Wash down the HOC: Itmainstrean" Neva Clogs as per "HOG 
F i l t e r  Washdown" procedure. 
stand-by bank of f i l b e r s .  

Leave off-gas on the  

2 .  Erect a p l a s t i c  t e n t  a t  the doorway of  C e l l  6. 

3 .  0btaj.n Health Physics survey of C e l l  6. 

4. Enter C e l l  6 imder "Cell Entry Procedure a 'I  

5. Remove the HOC: "mainstream" CWS f i l t e r  and bag it out.  
Health physics monitors f i l t e r  removal and bagging. 

6. Ins ta l l  the  new CWS f i l t e r ,  

7. Remove the bagged f i l t e r  from the c e l l .  

8. Health Physics checks persome1 and area f o r  contami- 
nat ion.  

9.  Check with supervision concerning disposal  of the  o ld  
CWS f i l t e r .  

10. Return the  off-gas system t o  'smainstrem,r' HOC: f i l t e r  
bank a 

11. Vacuum System -- 
The procedure f o r  replacing the CWS f i l t e r  on the vacuum system i s  
i d e n t i c a l  with the IXG system outlined above, except the  vacuum 
system i s  swifxhed t o  "Stand-by" bank of f i l t e r s  and the  "Mainstream" 
Neva Clogs for  the vacuum system a r e  washed down. 
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APPI2NDIX NO. 14 

F 

SFF 

Cel l  Ventilation F i l t e r  Change 

1. Cells 1, 2, 3 and 4 

Each c e l l  has two f i l t e r  banks. 
CWS f i l t e r  covered by a s ta in less  Meva Clog f i l t e r .  
f i l t e r  banks i s  designated as the "mainstreamr' bank and the other as 
the "stand-by" bank. 
by manual gate valves aad the  mainstream bazk i s  normally open while 
the stand-by bank is  normally closed. 
the mainstream CWS f i l t e r  w i l l  be changed by the following procedure. 

Each bank contains one cyl indrical  
One of the 

Ventilation through these banks i s  controlled 

On instruct ion from supervision, 

1. Inser t  a new CWS f i l t e r  in to  the c e l l .  

2. Open the gate valve on the "stand-by" f i l t e r  bank, 

3 .  Close the gate valve on the "mainstrem" f i l t e r  bank. 

4, Adjust c e l l  vent t o  normal operating valve. 

5. Remove s ta in less  s t e e l  New Clog f i l t e r .  

6. Remove the CWS f i l t e r  from the "mainstream" bank. 

7. I n s t a l l  the new CWS f i l t e r  i n  the "mainstream" bank. 

8. I n s t a l l  the s ta in less  s t e e l  Neva Clog i n  the "minstreanfl  
bank. 

9. Open the gate valve on the "mainstream'* bank. 

10. 

11, 

Close the gate valve on the "stand-by" bank. 

Adjust c e l l  vent i la t ion i f  necessary t o  noma1 operating 
value. 

12. Check with supervision about disposal of the o ld  CWS f i l t e r .  
If it is  t o  be removed from the c e l l ,  follow procedure for 
"Solid Waste Handling". 

11. C e l l  5 

!Ibis c e l l  has only one bank of f i l t e r s .  It w i l l  remain on stream while 
f i l t e r s  a re  being changed. 
oves a CWS f i l t e r .  

It has a s ta in less  s t e e l  Neva Clog f i l t e r  



1. Inser t  a new CWS f i l t e r  i n t o  the  c e l l .  

2. Remove the  s t a in l e s s  s t e e l  Neva Clog f i l t e r .  

3 .  Remove the  old CWS f i l t e r .  

4. I n s t a l l  t h e  new CWS f i l t e r .  

5 .  1nstal . l  t h e  s t a in l e s s  s t e e l  Neva Clog f i l t e r .  

6. Adjust c e l l  vent i la t ion  i f  necessary t o  normal operating value. 

7 .  Check with supervision about disposal  of the  old CWS f i l t e r .  
If il; is t o  be removed from t h e  c e l l ,  follow procedure fo r  
"Solid Waste Handling". 

This c e l l  i s  equipped with one CWS f i l t e r .  Since t h i s  i s  not a 
manipulator c e l l ,  a c e l l  en t ry  i s  necessary. 

1. Prepare for  c e l l  entry as per "Cell Entry Procedure". 

2 .  Health Physics en ters  c e l l  and surveys. 

3 .  Personnel en ters  and removes the  CWS f i l t e r  by hand. 
coverage i s  required during t h i s  operation. 

H.P. 

4. I n s t a l l  t he  new CWS f i l t e r .  

5. The old CWS f i l t e r  i s  bagged up and removed from the  c e l l .  

6 .  Check with supervision about disposal of t h e  old CWS f i l t e r .  

7 .  l . P .  checks the  area for contwina t ion  and checks personnel. 

IV. Neva Clog F i l t e r s  

On instxuction fram supervision, the Neva Clog f i l t e r s  w i l l  be 
removed and washed down i n  the  c e l l .  
t o  dry, they w i l l  be in s t a l l ed  over t he  CWS f i l t e r s  and c e l l  
vent i la t ion  w i l l ,  be adjusted t o  the normal operating value i f  
necessary. 

After allowing the  f i l t e rs  
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A P P ~ F X  NO. 15 

SFfF Solid Waste Handling Procedure 

A l l  so l id  waste being removed from S;FF cells w i l l  be hanaed in the follow- 
ing manner. 

1. Set up the load-uit s t a t i o n  as follows: 

R) 

t;) 

c) 

a) 

Cowr  the f2ow around, the load-out c-tatiorz with 
b lo t te r  paper * 

Attach a ne7 bag t o  the openin.g af the Ioad-ouCv 
station. 

Put the cask in position 'beneath the  load-out 
station. 
Plastic: s u i t s  W ~ J Z  IE wom by a n  personnel at  
the load-out s ta t ion .  Health Physics must be 
present during the load-out. 

2 ,  Insert a waste can, l i n e s  with a plastic baa;, ink9 the cell. by 
way of the Cell 5 loading port  

3 .  Clean the waste as much 8s possible. 

4, Place t he  waste i n  the l ined  waste can. 

5. Close the p l a s t i c  bag wound the waste, 

& a  Fasten the lid ts the can. 

7. 

8. 

Move the can Lo the load-out dolly locsted hetveer. Cells 2 and 3 .  

Place the waste can on .the dolly. 

9 .  Check wlth supervision at this point.  

10. Pull- the dolly containing the loaded waste can i n t o  the load-ou% 
s t a t i o n .  

11. U s i n g  the scraper, push the can from the dolly t o  the load-out 
port .  

3.2. Allow t,hc waste can t o  drcrp into the  bag l ined  waste carrier. 

13. Hea% seal the p l a s t i c  b q  which now contains the waste can. 

$3. Using the h u t  wire" cut  t h e  bag so that the c a ~  is sealed 
i n  the bag and the load-out por t  is also sealed i n  plast ic .  
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1 5 .  Lover the waste c a r r i e r  and replace t h e  waste c a r r i e r  l i d .  

16. Health Physics checks personnel f o r  contamination and smears the area. 

17. I-Iealth. ?hysics smears the waste c a r r i e r  and s igns b u r i a l  ground forms. 

l.8* I*?asi;e c a r r i e r  i s  taken t o  the b u r i a l  ground. 

7-9. When vastd?? c a r r i e r  i s  returned, it i s  checked f o r  contarnination by 
Health Physics Clean i f  necessary. 
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APPENDIX NO. 16 

SFF Chemical Make-up Procedure 

I. Protective Equipment 

(a) A l l  operating personnel w i l l  wear the  following protective 
equipment during chemical make-up : 

1. Face shields  

2. Rub3er gloves 

3 .  Coverails with sleeves fastened a t  the w r i s t  

4. Safety shoes 

5. Respirators while handling dry chemicals 

11. op erat ing Procedure 

(a) Premake-up checks : 

1. Empty an6  f lush  make-up tank with water. 

2 .  Add required quant i ty  8f water t o  the  tank and cool 
t o  a temperature o? 20 C. 

3 .  Cooki.x water on t h e  tank co i l s .  

4. Mechanical ag i t a to r  operating and giving the proper 
ag i ta t ion  t o  the solut ion.  

5. Tank vent i la t ion  system is on and a l l  other tank s o l i d  
addition l i d s  are closed. Check for  a & f i n i t e  air 
sweep ir?,to the  make-up tank being used. 

6. Turn off water addition valve t o  prevent overfloti iw 
tank while adding chemicals, 

(b) Make-up: 

1. Add a l l  dry chemicals tiit8 a scoop o r  shovel and hold 
tank temperature below 50 C. 

2 .  Add ac id  solutions vgry carefully while holding tank 
temperature below 50 C. 
pump, s t a in l e s s  steel  bucket, or glass  bo t t l e s .  

Acids may be added v ia  Vanton 
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(c) Chemical addi t ion  t o  process c e l l  tanks: 

1. No addition to c e l l  tanks will be made without presence 
of supervision. 

2. All. chemical addi t ion  t o  process c e l l  tanks will be 
followed by a water Slush through the  addition funnel.  
The quant i ty  of water added r ~ i l l  be determined by 
superv is ion .  
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APPENDIX NO. 17 

SFF Vacuum F i l t e r  IJashdown 

The vacuum bank of Neva Clogs vi12 be washed down in the same manner as 
the  HOG bank of' Neva Clogs with the  following addition: 

Check t h a t  vacuum pump is  off before starting the procedure. 



1. 

2 .  

3 .  

4 .  

5 .  

6. 

7 -  

a .  

9 .  

10. 

11 I 

12. 

3-3 

14. 

15 9 

16. 

APPENDIX NO. 18 

SFF Feed Cask Handling Procedure 

Receive the  cask a t  SFIF. Health Physics takes radiat ion readings 
and smears. 

Bring the  cask t o  the cask unloading s t a t ion .  

Record pressure on the cask. 
0-1000 p s i  located outside the  cupola. 

The pressure gage is  d i r ec t  reading 

Connect the cask t o  c h i l l e d  water. 

From t h i s  point on p l a s t i c  s u i t s  w i l l  be worn and Health Physics 
coverage is  required. 

Remove the  cupola l i d  and bag it .  
over the cupola has not been torn.  

Check tha t  the  p l a s t i c  covering 

Attach the p l a s t i c  bag from the  cask unloading s t a t i o n  t o  the  
f lange of the  cask. 

Working through the glove ports,  remove the  p l a s t i c  covering from 
the cupola. 
flange and the  unloading s t a t ion .  

Remove the  ''blank'' from the  HOG nozzle. 
t h a t  the  gage l i n e  branches from before i t  leaves the  cupola t o  
t i e  i r  with the  0-LOO0 p s i  gage) 

Be carefu l  not t o  r i p  the p l a s t i c  between the  cask 

(The HOG l i n e  is the  one 

Attach the  HOG l i n e  i n  the glove box t o  the  HOG nozzle on the cask. 

Open the valve between the  HOG nozzle and t h e  HOG leg. 
the cask t o  HOG. 

This vents 

Close the  valve between the long leg ( the  center leg) and the  solu- 
t i o n  entry leg  ( t h i s  is the  "flush" l eg ) .  

Remove the %lank" from t he  long leg I 

Attach t h e  feed l i n e  i n  the  glove box 30 the  long l eg  of the  cask. 

Open the  valve between the long l eg  and the  feed l i n e .  

A t  t h i s  point cask hook-up i s  complete. Health Physics checks 
operating personnel and area  fo r  contamination. Transfer of 
material  t o  C e l l  1 can begin (check supervision).  
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Feed Transfer t o  C e l l  1 

1. Make sure that the block valve between T-11 and P-11 is closed. 

2. Turn ch i l l ed  water on T-11. 

3 .  Obtain permission from supervisionto make t ransfer .  B: Supervision 
must be present during transfer. 

4 Open the  vacuum on Tank T-11. This automatically closes HOG t o  T-12.. 

5. Transfer t en  liters of feed from the  cask t o  T-11" 

6 .  When t e n  l i t e rs  have been col lected i n  21-21, turn off the vacuum t o  
T-11. mis automatically vents T-11 t o  HOG. 

7. Sample T-11 according t o  sampling procedure. Proceed with prec ip i ta t ion  
when ins t ruc ted  t o  do so by supervision. 

8 .  Repeat Steps 1 through 7 u n t i l  cask is empty. 

9.  When cask is empty, check with supervision. 

1. When the  cask is empty it is t o  be flushed with f i v e  2 - l i t e r  d i s t i l l e d  
water r inses .  Proceed as follows. 

2 .  Under air i i n e  s u i t  conditions, remove the "blank" from the  nozzle of 
the "flush l i n e  ( this  is  the t h i r d  nozzle i n  the  cupola). 

3 .  Attach the d is t i l l ed  water l i n e  t o  the flush nozzle. Open the valve 
Add two liters of d i s t i l l ed  between the f l u s h  nozzle and f lu sh  leg. 

water t o  the cask. 

4. Open the  vacuum on T-21 and p u l l  the two l i t e r  rinse from the  cask t o  
T-13. 

5.  Turn off vacuum t o  T-11. 

6. Repeat Steps 3 through 5 four  more times 

7. Sample T-11 according t o  sampling procedure. Supervision will determine 
i f  fur ther  flushing is necessary. 



Disconnect and Decontamination 

1. ' 

2 .  

-3. 

4. 

5 .  

6 .  

7. 

8 .  

9.  

10. 

11 I 

32. 

1.3. 

14. 

15 * 

16. 

After flushing i s  complete, decontmnination of the cupola w i l l  proceed. 
A i r  l i n e  s u i t s  w i l l  be worn. 

Close the  valve between the  f lush  nozzle and the  f lush leg .  

Disconnect the d i s t i l l e d  water l i n e  from the f lush nozzle. 

Cap the  f lush  nozzle with I t s  blank. 

Close the valve between the long leg and the feed l i n e .  

Disconnect t he  feed l i n e  from the  nozzle of the long leg.  

Cap the long leg nozzle with i ts  blank. 

Open the valve between the long leg and the f lush  Leg. 

With 'cne cask s t i l l  vented t o  IIOG, decontaminate the cask t o  a l e v e l  
of 1000 a / m  a. Use wipes and chemicals as directed by supervision. 

When decontamination is  complete, c lose the  valve between the HOG leg 
and the  HOG nozzle. 

Disconnect the  IIOG l i n e  from the  HOG nozzle, 

Cap the  HOG nozzle with i t s  blaril.;. 

Seal. the  cupola of t he  cask. with p l a s t i c .  

Replace the l i d  on the cupola. 

Disconnect ch i l l ed  wa-C,er to the cask. 

Prepare cask fo r  shipment. 
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APPE.NDIX rm. 19 

SFF Chilled Water Procedure 

as 

1. 

2. 

3 .  

4, 

5.  

6 .  

7.  

8 .  

9. 

10. 

11. 

12. 

I. Normal Operations 
1_-- 

During normal operations the ch i l led  water system is  a closed system 
with process water being added t o  the 50 gal lon surge tank automatically 

it is needed. To operate the system, proceed as follows. 

Open the valve marked "P.W. Header". 

Open the valve marked 'P.Wn t o  Surge Tank". 

Open the valve marked "Surge Tank t o  Pump No. 1". 

Open the valve marked "'Surge Tank t o  Pump No. 2". 

Open the valve marked "No. 1 Pump t o  Chiller". 

Open the valve marked %'NO* 2 Pump ta Chiller'*. 

Open the valve on the discharge s ide  of the c h i l l e r  marked "C.W. 
t o  Process Vessels". 

Open the ch i l led  water return valve marked *'COW. Return t o  Surge 
Tank I' . 
Open the valve marked "P.W. t o  Condenser". 

On the ch i l led  water panelboard (located on the north wall new 
C e l l  1 face) ,  turn t he  No. 1 pump switch t o  the 

Turn the  No. 2 pump switch t o  the 'hut0l9 posit ion.  

Turn on the chilled water compressa-r. 

I t  
ON" position. 

11. Emergency Operations 

A. During a power failure the pumps w i l l  be off and ch i l led  water 
w i l l  stop flowing. Proceed as follows. 

1. Close the valve marked '*P.W. t o  Surge Tank". 

2 .  Open the valve marked "P.W. t o  Process Vessels". 

3* Close the valve marked ''Surge Tank t o  Pump No. 1". 



k e  Close the valve marked "Surge Tank t o  Pump No. 2". 

The above steps put the system on process water. The Surge Tank 
w i l l  overflow t o  the  process drain. When power comes on proceed 
as follows. 

3. 

2 .  

5 .  

Open the valve marked "Surge Tank t o  Pump No. I". 

Open the valve marked "Surge Tank t o  Pump No. 2".  

Close the v a l ~ e  marked "P.W. t o  Process Vessels". 

I C .  Open the valve marked "V.W. t o  Surge Tank", 

S t a r t  pumps and compressor. 

B. Contaminated Chilled Water 

There always ex is t s  the poss ib i l i ty  t h a t  the ch i l led  wates may 
become contaminated. I f  t h i s  happens proceed as z"ol1ows. 

1. Iktermine the tank where the leak occurred and valve off 
the ch i l led  water t o  t h i s  tank. 
d-etermine which tank is  leaking, valve off a l l  ch i l led  
water t o  the tanks and pans and al.low chi l led  water t o  
return by way OS the ty-pass, 

Open the valve marked '9C.Ws Return to  Hot Drain". 

If it is impossible t o  

2 .  

3 .  Clcse the valve marked "C.W. Return ,to Surge Tank". 

6 .  

7. 

8 .  

9 .  

10. 

Close the va.l,ve mrked ! lSu~ge Tank t o  hmp No. I". 

Close the valve rnssked "Surge Tank t o  hmp No. 2".  

Close the valve marked "No. 2. Pump to Chiller". 

Close the valve marked "iuo. 2 Pump t o  Chiller". 

Open the valve max-ked "P.W. to Chiller" and allow process 
water to f lu sh  out the system. 

NO'I'E: - : If the chilled water is contamhated t o  such an extent 
tha t  working time near the unit is  limited, proceed as 
f 0 l l O W S .  

1. 
2.  

Open the va3.w marked "C.W. Return t o  Hot Drain" 
Close the valve marked %.We Return t o  Surge Tank" 

3 .  Leave pumps No. I and No. 2 on 
These s t e p s  w i l l .  aLZcrw process water t o  enter the system 
at the surge tank and 
t o  tile hot drain (WC-I P IJoJ allow the surge tank t o  
overfio9;r a 

ass through once andbe  discharged 



9 .  
LO * 
11. 
3.2. 
13 
14. 
15 I 
16. 
a? 0 

18. 
19-37 * 
34- 9. 

39 
40-1+1. 

42. 
43-57 * .’ 58 

T. A. Arehart 
P. S .  B k e r  
F. X. Wwce 
T. A. B..rLlle=. 

F. ti, Case 
D. E ,  F~sguso3 
J, H e  Gillette 
To 14. H U X E r f 0 ; t . d  

c. v. Ketxon 
R. A. Robinson 
A &  F a  mpp 
R .  14. Schaich 
Laboratory l k c o r d s  
Laboratory R e c o r d s  - RC 
C e n t r a l  Research Library 
D o c u m e n t  R e f e r e n c e  Section 
DTIE, AEC 
Research and Development, OR0 




