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The hdxo i so t r spe  Development Laboratory, Bldg 304 7 w a s  o r i g i n a l l y  
designed and cm-mtruered t o r  devehpment  war ht with low, intermediate 
m d  h i g h  l s v e l  b e t a -  and gamma-ernfrtnng r a d i o i s o t o p e s .  
d e s c r i p t m n  of r-he f a c i P r t y  1s inc luded  in this report. 

Increasfng r q u l r e r n e n t s  f o r  a lpha  emitters such as 2+4Cm have made i t  
necessary to msta l l  s p e c i a l  facihrties i n  Bldg. 3041 f o r  development: 
work with chese  mterfa.ls. The f ac - l l i t l e s  are loca ted  i n n  Rooms Lao, 
211, and 612 (see 3047 Building P l a n  -Fig. A - 1 ,  Appendix A ) .  

A detailed 

Elodiflcaciona have been made ED the  Bldg .  3047 hot cell area i i ic luding 
the f o l l o w i n g :  ( E )  MEfA filters in each of t h e  four c e l l s ,  (2) revised 
containment sysc:em u t ~ 1 i z i n . g  a HEPA E iltered roof exhaust system, and 
( 3 )  emergency el eetrica3. power sysfern f o r  e s s e n t i a l  services. 

FACILITY DESCRIPTlON 

-.-- BLI 1’ 1 d i np Descr p t  i on 

The Radioisotope Development Laboratory, BZdg. 3047, is a t h r e e - s t o r y ,  
s t ructuraE-steel-frame Eui ld lng  having c o n c r e t e  block e x t e r i o r  w a l l s .  
The m e r a P 1  dimensions are 142 48 ., 31 f t .  Bualdlng f l o o r  area and 
vclvlrne are  d i a t r i b u r e d  as shown in  T a b l e  E .  

I‘able 1. Floor Area and Volume of Radioisotope 
Developntent Laboratory (BLdg 3044) 

6,355 
5 > 680 
3 , 3 1 2  
119 
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 firs^ f l o o r  33,800 1 ,031 1,552 237 2 820 
Sccolld f l o o r  37 ,BO( 2 , 0 1 3  634 113 2 820 

1 7 4  2,820 Third f l o o r  33.dCLi - _. 4 2 1. -. -- 7,227 - _- -~ 

‘Thc ’ s o t o p e s  ~ e r b i 1 0 1  ugy B u i l d i r l g  Ls at-~si  id icjchenical f a c i l i t y ;  its 
a i l :  1innd:ing sj .s tr . (  ts n o t  ( onnected ~ L I  any way w i t h  the Radioisotope 
Devcl optleiit Laboratcsly v e n t i l  a1 i o n  s y s t e m ,  a d  it is s e p a r a t e d  from Che 
c o n t n i n n i 2 n ~  - f  ~’iv Rar l i o i so topc  DrvrJop~~snt Lahnratory by a t  l eas t  
th rcc  t l n o ~ b  i r i  ser i  . k o r  ~ J I ( J : , ~  Yezsons,  the I so topes  Technology 
Building i s  c <I R saparate b u i l d i n g p  even tlaough there a re  con- 
neci- itig c o r r i d o r s  IJettgeen i t  am1 ?he Radioisotope Development Laboratory.  

1 

The Radioisotope Drvr 1 qi~iient L,aborarni-y hoiisr:; bour  manipulator- type h o t  
r p 1 1  s ,  f o i r r  1 nbor;? t o r i e s ,  t h r e e  a lpha  iirliidling areas,  a decontaminat ion 
roorn: t e n  o f t l r e c , ,  2 --i-t;lnyp ram, 2 n d  ~ F C I I - ~ ~ P ~  a n d  qesvice areas.  Thp 
f o u r  h o ~  c271,=: 1nd r,f ; IlP 1 I a*-c i n  t h e  n i i g i n a l  conta in -  

m n t  zone of tile bcilcl  irlg; tile t h r c r  a1 ph.i handl ing  f a c i l i t i e s  (Rooms 110, 
211, nnJ  2 1 2 )  arc_ it o t h e r  confaincilszt zone”; the o f f i r r r , ,  s e r v i c e   area.^, 
and o n e  l a b o r a t o r y  f c r  lo~~i - l leve l  r a d i o a r  r i v e  l a r k  are  i n  noncontained 
p a r t s  of i l l ?  b u l l d i  . Ruildinp: 10 l - r7 t<on  and f l o o r  p l a n  c’lrcawhgs ai<- 
sltown in Figs. ? 1 J A-2 ~ A p i m - d i r  A ,  

Bui ld incj  Alterat‘ons 

The chemical. englneer ing  s e c t i o n  l o c a t e d  i n  t i i r .  west end of Bldg. 3047 
(Rooms 110 and 2 1 2 )  2nd t h r  r a d i o i s o t o p i c  1sboratory-r.rnst (Room 231) have 
been roikvSLted inLu ; ~ I L C S  f a c i l i t i e s  foi i ~ a d l j i ~ g  a l p h a  cniit;ers ( F i g .  -4-1, 
Appendix A ) .  
inrlude t h e  a i r  l o c k ,  HealLir. Physics  s i r i c e ,  and s t a i r w e l l .  A l i f t  
I riick. access a i r  l o c k  p e r m i t s  n a t r y  to Room 110 th ruugh  gasketed d o o r s ,  

liooiii 1 10 contai i is  ~ 9 0 0  f t ’  of f l o o r  area. This does  not  
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A 8 ‘6 6 y 13 34E6-in. 304 staFnLess steel b.4 
B 8 x 8 x 1.3 3g”l6-in0 304 stainless steel 4 , 4  
c 8 8 1-3 3/16-in. 304 s t a i d - e s s  steel 5 .9  
D 8 % si x 13 3116 in. 304 stainless  steel 4 . 4  

a The @el1 roof pI.jga are concrete  pa in t ed  with four coats of Amercsrar 
33 HB, 

Each cel l .  has a laminated lead-glass viewing window ::omposed i-rf 6 . 2 -  and 
3.3-densicy lend glass  arranged to give s h n e l d i n g  which 1s equiva2enC eo 
%he t i e l $  walls, The windows are af s tepped construction (36  by 36 1ii 

nn ope.-atfng fa;<?, 40 by 40 in. 011. i n s i d e  c e l l  f a c e )  and zip%& sealed 193 
t.he cell wall hy 29-gage stain%c?ss areeJ. f j iashiag thar. i s  welded to rhe 
sel l  l i n e r .  

A l l .  steam, air, electrical. and watex  s e r v i c e s  oI igin.3te  from headers 
located above the  ePperatlng c m r f d o r  and enter the  c e l l  through a ara.“i.ve 
( o r  switch) on the- operat i t ig  face The radioactswe services,  ce l l  eixhaust-, 
hot BraPn, process  drain, hot off-gas, and  vacsuin enter t h e  c e l l s  f r a n  
xanderg~o~ind headers Located behitid the cell block * 
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Each c e l l  has t h e  fol lowir jg  service p e n e t r a t l u n s :  

Two 10-in e -ID ~ 1 1 ; i ~ ~ i p l ~ l ~ ~ ~ ~ ~ K  sleeves 
One &in. s tepped  slecve and p l u g  b u i l t  i n t o  roof plug 
Pour 1-1./2-in. s tepped  sleeves and plugs  b u i l t  i n t o  south  w a l l  of c e l l  
One 4-in. s tepped  sleeve and p lug  b u i l t  between a d j a c e n t  cells 
S-Ex 1-in,  o f f s e t  sleeves capped i n s i d e  and o u t s i d e  of c e l l  
POUP 1/2-<2n. o f f s e t  sleeves capped i n s i d e  and o u t s i d e  of c e l l  
F ive  l - i n .  electrical  condui t s  
One 1-1./4-in. e l e c t r i c a l  condui.t 
O n e  6-ln.-TD c e l l  v e n t i l a t i o n  exhaust  l i n e  wtth two 100-cfm 

Two l - i n .  vacllum lines 
One 2-in.  ho t  off-gas l i n e  
One 2-in.. r a d i o a c t i v e  h o t  d r a i n  
One 2-in. p rocess  d r a i n  capped i n s i d e  c e l l  
Pour l - i n .  process water l i n e s  
One 1/2- in .  ho t  process water l i n e  
1.0 l/2-in. 90-lb p l a n t  a i r  l i n e s  
Two 3/4--in. 1 5 - p i g  steam l ines  
Two 1/2-13. t r a n s f e r  l i n e s  f rom cask unloading s t a t i o n  
Seven l f 2 - i n .  a i r  l i n e s  f o r  i n - c e l l  air h o i s t  o p e r a t i o n  
One 36- by 36-2x1. s tepped  s h i e l d i n g  window p e n e t r a t i o n  
One 3-1/2- by 8--1/3-ft s tepped c e l l  door 
Roof p l u g s  g i v i n g  f u l l  c e l l  opening (8  hy 8 f t  and 8 by 6 ft) 
Two 16-lJ2 by l7-1./2-in. i n t e r - c e l l  conveyor openings 
O n e  c e l l  a i r  i n l e t  l i n e  (8-in. I D  f o r  ce l l s  A ,  B ,  and D and 12-in. 

HEPA fiI . tel-s 

'113 f o r  c e l l  C> 

Pe~rsonnel  e n t r a n c e  t o  t h e  cells is  normally through t h e  ce l l  doors on 
t h e  s o u t h  s i d e  of each c e l l .  Equipment which i s  too l a r g e  t o  go through 
the cell doors  w i l l  e n t e r  through t h e  roof  p l u g s .  

T h e  introduction or removal of srnnll items such as glassware and samples 
dur ing  c e l l  o p e r a t i o n  i s  accomplished by u s i n g  t h e  i n t e r - c e l l  conveyor 
system which t e r m i n a t s s  i n  loadimg-unloading c u b i c l e s  l o c a t e d  on t h e  
east and wesir ends of the c e l l  block.  These c u b i c l e s  have 6 i n .  of l e a d  
s h i e l d i n g  and a 6 .2-dens i ty  lead-g lass  viewing window. The c u b i c l e  f l o o r  
pans d r a i n  d i rec t1 .y  to  t h e  h o t  d r a i n  s y s t e x ,  and the conveyor car t  tunnel. 
extending the  l e n g t h  of t h e  c e l l  hlmck d r a i n s  t o  the i.ndI.vidua1 cel ls .  
The conveyor car t  can t o l e r a t e  l o a d s  up t o  50 l b  having dimensions n o t  
exceeding 1 2  x 12  x 12  i n . ;  i t  is d r i v e n  by e l ec t r i c  motors l o c a t e d  
o u t s i d e  each of the te rmina l  c u b i c l e s .  C e l l .  v e n t i l a t i o n  on t h e  c u b i c l e s  
i s  obta ined  by way of the cells; i . e . ,  t h e  c u b i c l e s  have no independent: 
v e n t i l a t i o n  system. 

The s tepped  p lugs  which e n t e r  through t h e  rear of t h e  cel ls  are provided 
only f o r  b r i n g i n g  i n  instrument  o r  s p e c i a l  power bundles  a s s o c i a t e d  w i t h  
a s p e c i f i c  experimenf:. When they are not i n  u s e ,  t h e s e  p lugs  are locked 
i n  place by a s t ee l  ba r  b o l t e d  t o  t h e  wall. 
e n t e r i n g  the t o p  of each c e l l  C ~ R  be used f o r  surveying  a c e l l  dur ing  
decontaminat ion and t o  i n t r o d u c e  a hose or s p r a y  r i g  dur ing  t h e  i n i t i a l  
phases  of cell decontaminat ion.  

The 6-in. stepped plug 
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The csnbicBe is equipped for a c o n t r o l l e d  flow oE argon and i s  ; -~pe ra t ed  
at -0.5 In, waser gage helow the R o o m  I10  p r e s s u ~ e  which is -0.3 in. 
W ~ E . B T  gage r e l a t ive  EO the outside pres su re ,  The cub ic l e  exhausi i s  
d i r e c t e d  tus the hot  off-gas system through d u a l  high-efficiency I i l t e r s  
tha t  a r e  a e ~ e a r ; i b J e  f o r  i-aurfne t e s t i n g .  One set ;pi. f i l t e r s  fs Iacated 
i n s i d e  the c u b i c l e ,  m d  each frilrer may he changed whsie the o the r  is I n  
operar ion.  Thd 4 3nd s,et s f  f1 l fe rs  1s Easated on the west NslE w i  
Room SPi).. The 5 I:ters a a i  replsrctcd when the pressure drop exceeds 3 sn. 
wztec  gage- 
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P ~ r s o r i n e P  e n t r m c n  t.o t h e  ciihicl.e i s  through an opening i n  the rear 
(west:) sJ'.de of t h e  cubic1.e l i n e r .  The opening is  equipped w i t h  a 
re-mtsvable covcr Lhat- contal i is  g l o v e  p o r t s  and a viewing witac~c)w The 
.water-shleid tank for. the reas of t h e  cubic1.e is movable t o  permit 
a c c e s s  t o  the s e r v i c e s ,  g loves ,  ecc., A l l  servjces t o  the c u b i c l e  
are r o u t e d  through serv.ice pane1.s in the rear o f  t h e  c u b i c l e  1.bner. 

Durinc nlajc>r pquipmcnt. changes i n  the c u b i c l e  through t h e  rear access 
p a n e l ,  a tempcrary p l a s t i c  i i l i i i  e n c l o s u r e  wi l l  be e r e c t e d  t o  c o n f i n e  any 
r a d i o a c t i v e  contaminat ion that  may escape  dur ing  t h e  t r a n s f e r s  e The 
cnc.1 osclre . ? r i l l  b e  connected t CI t h e  cell vent  4 l iat jon system 

A vacuum acceqs p o r t  permi ts  the i n t r o d u c t i o n  and removal o f  materials 
KO a d  E t  mi thc cuLicl  c wfthout  dist-i irhing t h e  i n e r t - g a s  atmosphere.  

The a c c e s s  glove box i s  ei;uipped w i t h  a bag po r t  and is dcsigrled t o  
c o n f i n e  any r a d i o a c t i v e  contaminat ion t h a t  may escape from t h e  c u b i c l e  
dur ing  t h e  t r a n s f e r  of equIpmeiit  01- r n n t e ~ i a l s  through the  vacuum a i r  
lock.  The glove  box is connected t o  t h e  c e l l  v e n t i l a t i o n  system, and 
the in le t  and exhaust. x r e  equipped w i t h  high-efr  Lciency f i l t-ers.  The 
f i l t e r s  are n c c e s s i b J ~  f n r  r o u t i n e  t e s t i n g .  

The c u b i c l e  atrnospherc: i s  cont inuous ly  monj t o r e d  w i t h  a Beckman Model 
G-2 oxygen analyzer. 

An e v a l u a t i o n  is made ? E  each ncw experiment hy the I so topes  S a f e t y  R e v i e w  
Comnit tee before t h e  development work i s  s t a r r e d .  

Description o f  Glove Boxes i n  Room 211 
Three i n t e r c o n n e c t e d  glove boxes and one access g love  box are l o c a t e d  
i n  Room 21.1. as  shorm i l l  F t g .  A . 1 ,  Appesdix A .  The E n u r  boxes are con- 
s t r u c t e d  of stainless s t w h  w i t h  s a f e t y  g l a s s  viewing windows - 

___- - --.. _lll______lll__ 

The a c c e s s  box and box C arc equipped w i t h  bag p o r t s  f o r  t h e  i n t r o d u c t i o n  
and removal cif i ~ i ~ t e ~  i a l  c, under s e a l e d  condj  t i o n s .  

A l l  ssrvi ces sllch ds r.later, elect I ic.l t y  , vacilm et-(:. are  in t roduced  
through s e a l e d  m e t d l  ronnPctors  i n  Lhe rear of t h e  boxes. Box A is  
connected ~ I J  t h e  h o t  d r a i n  system through a valved connect ion (See 
F i g  a A - 7  , Appendjx A )  . 
Each box is equlpped with a pressure-vacuum r 4 . i . e f  vessel. t o  prevent  
o v e r p r e s s u r e  of t:he box. The t h r e e  process boxes are equi-pped with 
f i r e  sens(~rs and  wa.fcx d e t e c t o r s  thatc a re  connected t o  a l o c a l  alarm 
and t o  t h e  Bk lg .  3047 a larm system. The exterior of t h e  g love  boxes 
is p r o t e c t e d  frcm fire by t h e  overhead s p r i n k l e r  system i n  Room 23.1. 

A d e s c r i p t i o n  of each new experiment t o  be performed i n  .the glove boxes 
is submitted to F L t i  Isctopes S a f e t y  Review Commit tee f o r  examinatLon 
relstive t o  TiechaiiJc al ? sLernica1 
developuient work  i s  s t a r t r d .  

and r a d i a t i o n  s a f e t y  b e f o r e  t h e  
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Ref Y i ~e sa t f on 

A 'lranp "Cent , - avac ' '  compi":<soi- and c h i l l e r  1 l i i i t  (Frcoil-2?) wi th  a cap%ciCy 
of 175 tons  paciii7'dcS c h i i l e d  waEex- which i s  c i r c u l a t e d  a t  100 gal/min to 
t h e  a i i - h a n d l i n g  t r ~ i i t s  ~ L - L  the b u i l d i n g .  
f l o o r  eq i i i pwnt  2 ' i p . ~ ~  K o ~ n  IC?. Heat rmnoval from t l e  compressor i s  
accnTnp1 :shed by a clos:d--'l.~.op vater system ope ra t ing  through a d u a l  
c o o l i n g  towe'r l o c a t e d  on ;:,e roo f .  The w a t e r - c i r c u l a t i n g  pumps f o r  b o t h  
the tower w,.;ter and c h i l l e d  wete-i- a re  loca ted  In  k h e  second f l o o r  equip- 
m w i  area,  Knnrn 206. h t b  t hc  Lower water and c h i l l  Pd-inter  c i i c u l a t i n g  
f:ystcr;,s have  an i n s ' i d l e d  spare pump. 

The u n i t  is l o c a t e d  i n  the f f rs t  

Hot Water S F ~ E ~ I ~ S  

The equipmecit f s r  botil i l o m e s t ~ ~  and process h a t  w a t e c  systems i s  l o c a t e d  
i n  Room 206 and cnn:?ls;s of a steam-$ 0-water s h e l l  and tube h e a t  exchanger,  
hot  wa+er hold t.?nk, aiitl an c ~ p a i i s i o n  tank. A cen1:rifugal pump is used 
t o  c f r c u l a t e  t h r  process  hot  w a t e r  t h rough  the  r e h e a t  c o i l s  of the a i r -  
handl ing  systc~ia. 
1 5  p s i g  i s  uscrl i n  the hezc exchangoss, Both systems are equippcd w i t h  
high-tteniperaturr and high-pz essure rc l  i ef v a l v e s .  

___ - 

S'ieam taken fron the 9G-pa7'g header ailti reduced t o  

A l l  a u x i l i a r y  equipnient i n  Kidg. 3047 i s  include.? i n  the P l a n t  and Equipment 
Div is j  cn (PCYb) r u u t i n e  naintenaili-e program and i s  i i i s p e c ~ e d  and s e r v i c e d  
regmlar lv .  

Je t  Edhctnrs 

Table 4 desc r ibcs  t i l e  jets having s c i - v i r e  f u n c t ~ m ~ s  i n  B l d g ,  3047.  A 1 1  
jr!-s except I lie vacuim b o o s t e r  are manual l y  operated 

- 

T a b l e  4 .  Biitl .ding 3047 Jet Eductors  
....... ___ ...................... ... . Î -. .. _-._I ____ ~ ......... 

Mu t i.ve DischargE? 
Lo c a t ion F l u i d  P o i n t  

S i z e  and Elaterial Puiic t i o n  

._......___ ....I..._____ ... ~ _ _ _ ^  ---- 
?-in. ' i ps ,  A i r ,  a t m  Vacuum C e l l  v e n t f -  3oos te r  For 
347 stainless S L W ~  pi-cssure pump p i t  l a t i o n  d u c t  vacuum system 

3 /4- - in  e IPS ?I S t e m ,  Vacuum Hot d r a i n  Emptying vacuum 
3 4 ?  s t a i n l e s s  st r*nI 60 p s i g  pump p i t  surge t a n k ,  seal 

wates t a n k ,  arid 
Sllrnr, 
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3/4-itn. IPS Steam, Cell D Hot drain Emptysng c e l l  
347 s t a in l e s s  a t c e l  60 ps1g v e n t i l a t i o n  d u c t  

B urnp 

EMERGENCY ELECTRICAL POWER SYSTEM 

A 45-kW emergency generaton assembly has been ins ta l led  on the nor th  side 
of Bldg. 3047 t o  p r o v i d e  emergency e l e r r r f ca l  power f o r  RYdg. 3 0 4 /  and 
BPdg. 3028. T h e  e le r t r ica% distribution EpaneLs and transfer switch are 
loca ted  on rhe n o r t h  wall of R m m  110 in Bldg. 3047. 
panels  are loca ted  as f 0 J . h ~ ~ :  

ET.ectrlcal service 

Panel No, EP-3. 
Panel No. EP-LA 
Panel No. EP-2 
Panel No. EP-4 
Panel No.. EP-5 

Bldg, 3047 

N d g .  3047 
Bldg, 3047 
Bldg. 3047 

931dg. 3628 
Ronlll 201 
East AlrLoek 
Room 102 
Room a.I.0 
Room 212 

Emergency power l e  d i s t r i b u t e d  i n  BPdg. 3047 eo provide emergency ePeetrlcal  
power Ea the folflowing equipment: c e l X  emergency l i g h t s ;  r a d i a t i o n  detection 
and su.L;ey l n s t r u m e n c s ,  i r z r  Euding C A M ,  C A m ,  monitr3ns ~ neutron ma3n.Ltors 4 

atc. ;  Bldg. 3047 and Isgrtopes area p u b l i c  address zsys~ems;; BMg.  3047 f i r e  
ala~:m; afcernatte exhaust fan  AG-EO2B; rand spare c~reuits f o r  i u t ~ r e  expe r i -  
mental equ ipmen t .  The Et3C.atzcan of the  dkstPnbutasn system is 
13 raw i n  gs E -2 0 3 9 9 -ED -00 5 -23 3 nd E -2 0 39 9 -ED-O 0 7 -D -1 * 

a h a m  on 

'k'he containment zones o f  the  Radio iso tope  Development Laboratory are 
shown in ~ i g -  A-1, ~ p p e n d ~ x  A.  he c e l ~ s ,  cub ic l e s ,  ana g love  boxes are 
considered t h e  p r i m a ~ y  containment ~ and t h e  p o r t i o n s  of the bu i ld ing  
housing t h e  f a c i l i t i e s  are consxdered the secondary conrasnmenr. TRe 
east. end of the b u i l d b g  i s  unconrained. 



1.0 

The physical d e s c r l p t i n n  o f  t h e  c e l l s ,  i i icl l iding service p e n e t r a t i o n s ,  
i s  givnt i  i n  t h z  S P C  :Loa. " F a c j l i t y  D c s c r i p t i o n  subsec t ion  " C ~ l l  
Description." The c e l l s ,  incl i idjng r ~ i n d o w s ,  dooLs , a ~ l d  p l u g s  ~ w i l l  
wiilist,i:id static prep,sui-es in excess or 600 l b / f t 7  wl'thout movement 
An accideiit that (msnlLd cz?i:,e 3 masslve f a i l i i r p  of t h e  cell walls i s  
not c o n s i d ~ r r d  1 ' ~ r ~ 3 i b l L e t t  becnuse  of the  procedural  s a f e g u a r d q  de- 
sc r ibed  eniide~ "Chemical P i G C C s Z i l l g "  L egard ing  the type  and q u a n t i t i e s  
of K L X ~ , ; ~ T I ; S  used d u r i n g  c r !  1 ogerai-ion. 

Tlre ce7 1 d o o r s  r l x  e cans: six t ~ d  of 1 amjm t e d  s teel  p l a t e ,  l i n e d  wi Zh 
ll-gagp st . i jnlpqT steel, snd s tepped  t o  p r p v e z t  r a d i a t i o n  sh ine .  The 
doors  02 c c l l s  A, B ,  and 11 are 16 i n .  t h i c k ,  and the dnnr o n  c e l l  C i s  
21 i i r .  rh tck .  I'hP h o i s  arr wspended nn rrane-type h tnqes  and,  when 
closed3 they  sr,it . iaainst  A c e l l  npoprene gasket .  The f i r s t  ( c e l l  
s i d e )  step iil t F r  d o o r  th reshold  i s  s l o p e d  toward t he  c e l l  and i s  

that may be s p i z y  p i c s t  L ~ P  d o o r .  The c e l l  f l o o r  i s  G In. below 
the d n n c  threahnld t o  prevent  the loss of any l i q u i d  which might 

equ-fpped y * + t h  a d t a  c a r r y  o f f  any decontaminating s o l u t i n n s  

0x1 the ::ani-- EacFi cell f l o o r  has a ntiiii7;iIv~d f l o o r  d r a i n  

Under nofiiial o p e r ~  i j ~ i i )  c o n d i t i o n s ,  a i r  mters cnch cell tl11r~mg:h a 9056 
eff-ic-i:ency f i l t e r ,  311 d l i i ( i m c i c  f low con'rr-01 valve, R R ~  a back-flow pre-  
ventcr .  
filters and goes through an undwground drict  t o  the  Isotopes Area F i l t e r  
P i t ,  wliero, i t  p a s s e s  fhrclilgh R bank oE PG-25 roughing f i l t e r s  and a bank 
of HEPA f i l r e r s  b e f o r e  go ing  t o  the 3039 stack. 

T i x  a i r  l eaves  LIIP c e l l  by way of two i n - c e l l  1 00-cfm NEPA 

Thc leakage of a i r  i n t o  ih:J c e l l s  by p i t h s  otlrei- than tile normal a i r  
i n l e t - ;  I s  mirifud.i',ed bJ smal-ing a l l  wal l  p e n r t z a t i o n s .  'a'he ccll doors, 
when CJOSP~, comprlAs$ 3 l / Z - i n . - t h i c k  neoprene g a s k e t  t o  7/16 in .  t o  
prevent  aTr f l t m  through door ci-ackq; thc c e l l  roof p l u g  cracks are 
s e a l p d  wj'th oakum arid t a r ;  a l l  spar=. set-vice s l reves  are  rapped both 
i n s i d e  and o i i t s i d r  t he  c e l l ;  spare  service p l u g s  are sea led  wiiich putty; 
the  cell window liaerj A X ; *  s s s l e d  by 20-gagc stainless s t se l  f l a s h i n g  



Revised hss a oecir:*u$ating system w i t 1 1  high-efficiency ffl . trat20n SLIP- 

Laboratory Room ,211, and o f f i c e  Rooms 293 and 111, Rooms l10, 2x1, a d  
212 a ~ e  included In the maxxmnuan conrsinrnent areas of the bu i ld ing .  The 

efficiency fflterfi, travels through a bank of roughing f i I t e2s  artd a 

i n t ~  a duct-distributor system servfng the :%reas mentfoned abave, The 

pllee a i r  f o r  che west end of the  b u i l d i n g  inc ludfng  RoDms 110 and 2.il.2, 

return ail- from Rooms LiO and 212 i s  f i l t e r e d  locally throcngh high- 

bank of 90%; efffcdencg f i l t e rs :  in the Room Sl.5 plienlim, and 1s dssaharged 



1 2  

Tan a d  f i l t e r  housii?s f o r  this s y s t e m  i s  located in plenum I, Room 315. 
Autcmatic daxrrpers a r?  se t  I o  p revent  the n e g a t i v e  pressure i n  Rooins 110, 
211, and 21 2 f ro~n exceeding, -0 " 5  i n .  water gage. 

Kebtsions t o  t h e  system int-lude coinversion from 100% makeup t o  il rec i r -  
c u l a t j n g  sysirsri r < - i , ~ h  mi niirium makeup i o  majntain a safe  and cornforatable 
envi "ionrn~n*~p f o r  the opcra I .I rig personnel The rec i rcu la t ing  a i r  i s  f il- 
i-crrd i n  Room5 110 and 212 through FG-50 roughing filters and high- 
e f f i C i P l Z C y  f i l t e r s .  

Railins ?IO, 2 1 1 ,  and  211 exhaust cont inuous ly  t o  the c e l l  ventilation 
sys tem through F(;-50 F i 7  ters in each room and high-cTficiency filters 
a t  t h e  I so iopes  Area F i l t e r   PI^. Each room i s  iiiaintained a t  -0.3 i n .  
water gaxeR 

P >  lhr tht-ee rooms a r e  protected from Eire by overhead s p r i n k l e r s  and a f i r e  
alarm prill. box, and  Rooins 110 and 212 have hose c a b i n e t s ,  Each room h a s  
one door ~ 5 t h  access t o  a stairwell and one door accesslblp ta an euter- 
gency wi t .  A vehScle a i r  lock  permits v e h i c l e  e n t r y  i o  Room 1-10 through 
gasketed doors  and t o  R ~ O T ~ I  212 through a gaskercd hatch.  

bach rooin i s  eqerippcd w i t h  a conszzsnt a l p h a  a i s  monitor  (CAAM) &hat  i s  
connected t o  t h e  mtmitored alarm panel i n  Room 109. Alpha pcroonnel 
msnitoxs arc= prrs i t iunc? .  a t  carh personnel  access door ,  and neutron 
de tec tvLs  w i ' t h  built-in alarms are loca ted  i n  each room. A manual 
svikch f o r  emcrge~7cy LIS& is located i n  each room and connected to t h e  
alerm p a n e l  i n  Room 109. 

All opera t i ng  p e r s o n n ~ l  s a s i g n e d  tro Rooms 110, 2 1 1 ,  and 21.2 l-~ave had 
tra-briing d t h  t h e  f i r e - c o n t r o l  aqiilpneint and are  e x p e r i x ~ c e d  i n  the 
detect:i.oii and haildling oC radioact:i.ur. mater : ia ls .  

sys'-m . ._ . . . . 2 

Suppl ies  .zts t o  i2ie c r n i - r i l  ( c o n t ~ i n e d )  p o r t i o n  of the b u i l d i n g .  The 
afc i s  d r a w n  fhroligh a s t i c k  on the  r o o f  of t h e  b u i l d i n g  and through a 
bank of rough ing  filtcrs and a bank o f  90% ,o f f . i e l en ty  filters. A i r  i s  
dischargcr! f r o m  thc Systen 2 volume by m y  of the hoods i t 1  Rooms 7.05, 109, 
208, 209,  an.?. 210, by 7 A - q ~  o f  the  four  ceLls, and by an exhalist fan on t h e  
roo f .  T ~ P  roof  f a n  exhaeists through a bank of roughing filters and a 
bank OF Ci,?7S-~ype absoJ11te f i l t e r s .  Thc filters a r e  r o u t i n e l y  DOP t e s t e d .  
When t h e  cen:ral pnr t l on  of t he  bui ld in) :  goes into contajnmext, t h e  yoof 
eahaust fan cont inues  to sperate,  t h e  Sys t em 2 s u p p l y  f a n  shiits down, and 
an dutomal-jc d a q e r  c1oses L 1 w  d u c t  going t o  t h c .  o u t s i d e .  'The conta ined  
area pres su rc  rhaiiges from 0 .1  i n .  water gage t o  >-0.3 i n .  7,791'eu gage 
i n  <20 secoads. 

The centra7 p o r t l o n  of Bidg .  3047 is equipped w i t h  t w o  exhaust fans and 
damper assemblies.  Thesc are A.J-JO2A (primary) znd A J - 1 0 2 B  (secandary 
OK emergency). AJ- 102A runs Imder normal condi t  j -ms aEd the rant . rol  
pane l  is locatzed i n  til<: S E  curner  of Room 113. A phot.ohel.fc gage 
measures the f a n  d i s c h a r g e  a i r  flow, A pneumatic damper contiol p e ~ m l i t s  



13 

control of t h e  air  f low through t h e  f a n .  
malfasnctims a l l o w h g  t h e  stack p r e s s u r e  t o  drop below t h e  pho tohe l i c  
gage - lowset p o i n t  (0,S gage 1320 cfmb t h e  secondary fan (AJ-102B) 
is energ ized  and s u p p l i e s  a u x i l i a r y  exhaus t  c a p a c i t y .  AJ-102B is  a l s o  
i:onnecred t o  the e.nergency power system and w i l l  o p e r a t e  dur ing  pe r iods  of 

If t h e  primary f a n  (AJ-102A) 

elects-icaf power f a i l u r e .  

The c e n t r a l  p o r t i o n  OS Bldg. 3047 can be  put  i n t o  "contained" c o n d i t i o n  
'by t h r e e  methods: 

1. Manually by means of a push b u t t o n  l o c a t e d  i n  t h e  s o u t h e a s t  en t rance-  
way 3 

2. Automat ica l ly  by p r e s s u r e  swi tches  l o c a t e d  on each ce l l .  These 
swi tches  are set s o  t h a t  t h e  b u i l d i n g  goes i n t o  containment i f  any 
c e l l  comes w l t h i n  0.25 i n .  water gage of t h e  o p e r a t i n g  c o ~ i d o r  p re s su re .  
When a cell door o r  p lug  is open, t h e  p r e s s u r e  swi tch  f o r  t h a t  c e l l  
i s  a u t o m a t i c a l l y  d isconnec ted  from t h e  b u i l d i n g  contamment  c i r c u i t .  

3 .  Automat ica l ly  by CAM-type r a d i a t i o n  monitor ing in s t rumen t s ,  There 
are e i g h t  of t h e s e  in s t rumen t s  t i e d  i n t o  t h e  containment c i r c u i t ,  
and a r a d i a t i o n  signal from a t  least  two ins t ruments  s imul taneous ly  
is  needed t o  p u t  t h e  b u i l d i n g  i n  containment .  The l o c a t i o n  of t h e  
in s t rumen t s  is shown i n  F ig .  A-6,  Appendix A.  

When t h e  c e n t r a l  p o r t i o n  of t h e  b u i l d i n g  goes i n t o  containment ,  t h e  
fo l lowing  shings happen e s s e n t i a l l y  s imul taneous ly :  

1. 

2.  

3 ,  

A l l  
a i r  
a i r  

An a u d i b l e  and v i s u a l  alarm is g iven  a t  a containment pane l  2n the 
o p e r a t i n g  co r r ido r ,  r e d  warning l i g h t s  f l a s h  a t  a l l  en t r ances  t o  the  
containment area, and a u d i b l e  a larms sound throughout  t h e  containment 
area e 

The exhaust sys tem s e r v i n g  t h e  c e n t r a l  p o r t i o n  of Bldg. 3047 con t inues  
t o  o p e r a t e .  Ehchaust which is  going by way of t h e  c e l l  vent i l .a tFon 
s y s t e n  (hood exhaust  and ce l l  exhaus t )  c o n t i n u e s ,  The exhaust fan 
s e r v i n g  the east end of t h e  Radio iso tope  Development Labora tory  
( o f f i c e  area) stops t o  a s s u r e  an  a i r  f low p a t t e r n  toward the cen- 
t r a l  p o r t i o n  of t h e  b u i l d i n g ,  

The air supply  f a n  s e r v i n g  System 2 ceases o p e r a t i n g ,  and an  a i r -  
ope ra t ed  damper seals i t  o f f  from t h e  o u t s i d e .  The air supply f a n  
servlng System 3 con t inues  ope ra t ing  t o  ensu re  t h a t  t h e s e  noncontained 
areas s t a y  a t  a h i g h e r  p r e s s u r e  t h a n  t h e  conta ined  (System 2) area. 
See Appendix B f o r  t h e  containment system test procedure.  

t h e  damper a c t u a t o r s  a s s o c i a t e d  w i t h  t h e  containment ope ra t ions  are 
a c t u a t e d  and move t o  t h e  containment c o n d i t i o n  i n  t h e  event  of an  
o r  electuical  f a i l u r e .  



1.4 

There are no doors  wlij.cli connect d i r e c t l y  from the conta ined  area of t h e  
bui 1.tlhig to the o u t s i d e .  Both p e r s o r i n d  and ~ehielea must pass through 
tw doors t o  enter  (.tie conta ined  p o r t i o n  of t h e  b u i l d i n g .  The v e h j c l e  
doois  are  in t e r locked  t o  permi t  only one door t o  be open a t  a t i m e ;  t h e  
pereonnel e n t r a n c e s  are n o t  i n t e r l o c k e d  A remate r a d i a t i o n  i tndicator 
s t a t i n n  i s  locaked i n   he s o u t h e a s t  entranceway t o  i n d i c a t e  the radia- 
t i o i i  lcvel a t  each of t h e  CAM’s i n  t he  conta lned  area. Anuther i n d i -  
eator s t a t l o n  i s  ‘locaied i n  t h e  o p e r a t i n g  c o r r i d o r .  

Supplics a i r  t o  t h e  o f f i c e  areas,  l a b o r a t o r y  Room 207 ,  east- end s t o r a g s ,  
and change and equipment areas. 
containment zone of t h e  b u i l d i n g .  T h e  supply fan  is  l o c a t e d  i n  plenum 3, 
Room 313. A i r  is d r a m  i n  through a s t a c k  on the roof, through a bank of 
roughing and 9OX e f f i c i e n c y  f i l t e r s ,  and i n t o  a d u c t  sysrem s e r v i n g  t h e  
System 3 area, A i r  is d ischarged  f rom t h i s  area by way of t h e  hoods i n  
Room 207 and by an u n f i l t e r e d  exhaus t  f a n  on t h e  b u j l d i n g  r o o f .  When the 
c e n t r a l  p o r t i o n  of t h e  b u i l d i n g  goes i n t o  con ta i imen t ,  t h e  roof exhaust f a n  
s h u t s  down c r e a t i n g  a p o s i t i v e  p r e s s u r e  which a s s u r e s  t h a t  t he  a i r  flow 
p a t t e r n  w i l l .  he  t o w a r d  t h e  conta ined  area. 

These areas are n o t  w i t h i n  t h e  maximum 

The a d j o i n i n g  Isotr:9pes Technslogy Bui ld ing ,  Bldg. 3047A, has i t s  own a i r  
supply  and exhaus t  systems: which a re  entirely independent OF those i n  
t h e  Radio iso tope  Development Labora tory .  

CHEMICAL PROCESSING 

Since  BPdg. 3043 i s  a r e s e a r c h  and development f a c i l i t y ,  t h e r e  is no 
s t a n d a r d i z e d  r o u t i n e  chemical p rocess ing .  
and o p e r a t i o n s  i s  carried ou t  on a n  experiment;i l  ba s i s ,  such as so lven t  
e x t r a c t i o n ,  i o n  exchange, p r e c i p i t a t i o n ,  and d i s t i l l a t i o n .  Ih i  a d d i t i o n ,  
mechanical t e s t i n g  of sou rces  i s  performed i n  both  ce l l s  and I - abora to r i e s .  

A wide vari-ety o f  processes  

Feed f o r  t h e  exper imenta l  p rocesses  may be i n  the form a€ p u r i f i e d  radio-  
i s o t o p e s  f r o m  o t h e r  I s o t o p e s  Development Center  o p e r a t i o n s ,  reactor tar- 
g e t s ,  gross f i s s i o n  prcxluct waste s o l u t i o n s  from f u e l  p r o c e s a b g  o p e r a t i o n s ,  
and fission product  frat-tions s e p a r a t e d  a t  o t h e r  AEC f a c i l i t i e s .  I n  
a d d i t i o n ,  i t  is  expected t h a t  numerous experiments u s ing  nonrad ioac t ive  
s o l u t i o n s  o r  t r a c e r  q u a n t i t i e s  of a c t i v i t y  w i l l  be perforrued I.n t h e  
laboratories and eng inee r ing  area. 

A list o f  a l l  t h e  reagents t o  be used i s  n o t  f e a s i b l e  because o f  t h e  ex- 
peri.menta1. n a t u r e  of the work+ A l l .  proposed experlments are submi t ted  t o  
t h e  Isotopes Safety  Review Committee f o r  review with p a r t i c u l a r  ernpbasls 
on p o s s i b l e  s i d e  r e a c t i o n s  t h a t  could be hazardous.  The use of flammable 
solvents i n  t h e  c e l l s  is  r e s t r i c t e d  t o  q u a n t i t i e s  no t  i n  excess of 
1 l i t e r ,  and t h e  r o u t i n e  use of equipment us ing  n a t u r a l  gas ,  such as 
fu rnaces  and b u r i ~ ~ s ,  i s  n o t  pe rmi t t ed  i n  the cel.1.s. 
can decompose e x p l o s i v e l y ,  such at3 a l k a l i  c h l o r a t e s  aid animoniurn n i t r a t e  
are not used i.n t h e  cells i n  q u a n t i t i e s  exceeding 1 / 4  l h ,  unless they are 
i n  solutions known t o  be s a f e  and t o  have no chance of being concen t r a t ed  

Compounds which 

t o  dryness. 



The chemical  p rocess ing  equipment used i n  t h e  cel ls  w i l l  va ry  faporn o r d i -  
nary Eabairatorg glassware up t o  mul t fga l lon  s t a ln . l e5s  steel process  ves- 
sels. The rota9 vy31ume of a11 t h e  p rocess  v e s s e l s  i n  a c e l l  w i l l  no t  
exceed 200 g a l  in cel ls  B and C and 150 g a l  i n  ce l l s  A and D ,  These 
volunies a r e  less than t hose  thak could be  he ld  i n  t h e  c e l l  f l o o r  pans 
(256 g a l  and L92 g a l )  w l t l i o u t  the  level of &he l i q u i d  r each ing  the door 
t h r e s h o l d s .  E x p a h e n t s  f o r  manipula tor  c u b i c l e  and glove box operation 
i n  Rooms 165, l l o ,  2 1 1 ,  and 212 are o u t l i n e d  i n  w r i t i n g  and submit ted t o  
t h e  I s o t o p e s  S e f e ~ y  Review Committee f o r  e v a l u a t i o n  p r i o r  t o  t h e  f n s t a l -  
lation sf the equipment assemblies. 

CRITICALITY 

There wFP1 be n3 EisslonabXe materials p r e s e n t  i n  q u a n t i t i e s  t h a t  axe 
sub ect  t o  a n u c l e a r  cha in  r e a c t i o n .  No more than  500 g oE 235U and 1 0  g 
of a39Pu will be zn t h e  b u i l d i n g  a t  one t i m e .  Some materials such as 
2b%n which undergo spontaneous f i s s i o n  decay w i l l  be used ,  bur. they w t l l  
not  be s u b j e c t  to a nuclear excurs ion- type  i n c i d e n t .  

OPERATING SAFEGUARDS 

I_ Procedures 

Procedures  f o r  v a r i o u s  s e r v i c e  o p e r a t i o n s  have been e s t a b l i s h e d  and are 
conta ined  i n  Appendix C. These procedures  are designed only to i n s t r u c t  
t h e  i n d i v i d u a l  c a r r y i n g  out t h e  o p e r a t i o n .  They are n o t  i n  the form of 
run  s h e e t s  nor  are they  n e c e s s a r i l y  used as checklists. Devia t ion  from 
t h e  procedures  is  not permi t t ed  wi thout  supe rv i so ry  approva l .  Mew o r  
modif ied procedures  are reviewed by t h e  b u i l d i n g  s u p e r v i s o r  b e f o r e  be ing  
p u t  i n t o  efkeck, 

Run Sheets 

F O P m d  proCesS rcln sheets ilre not normally Used in the O p E r a t i Q l l  of the  
b u i l d i n g  due t o  t h e  m p e r i m e n t a l  n a t u r e  of t h e  work as contrasted wi th  
r o u t i n e  product ion  ~ p e r a t i o n s .  Each experiment involvfng r a d i o a c t i v e  
materials, whefrher i n  t h e  cells o r  l a b o r a t o r i e s ,  9s under t h e  d i r e c t i o n  
of a q u a l i f i e d  s c i e n t i s t ;  and,  as noted p r e v i o u s l y ,  t he  experiment is 
planned and reviewed with p a r t i c u l a r  emphasis on haza rds ,  
may have one or more t e c h n i c i a n s  o p e r a t i n g  h i s  a p p a r a t u s ,  and he w i l l  
p rovide  them w i t h  w r i t t e n  01: v e r b a l  i n s t r u c t i o n s  depending can the com- 
p l e x i t y  and hazard  of t h e  ope ra t ion .  The t e c h n i c i a n  i s  no t  pe rmi t t ed  
t o  d e v i a t e  from t h e s e  spec i f ic  i n s t r u c t i o n s  u n l e s s  he  o b t a i n s  permission 
from the  scientist i n  charge  of t h e  experiment ,  I n  t h e  case o f  high-  
level experiments  i n  t h e  ce l l s ,  t h e  s c i e n t i s t  i n  charge  i s  not  permi t ted  
to d e v i a t e  from che planned and approved experiment w i t h  r e s p e c t  to 
chemicals  used,  tempera tures ,  p r e s s u r e s ,  o r  o t h e r  c r f t i c a l .  conditions 
without ffrst c o n s u l t i n g  his s u p e r v i s o r .  

The s c i e n t i s t :  
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Built-in Safeguards 
___^- ..... _sl - 

S e v r r n l  b u i l t - i n  safeguards have been designed i n t o  t h e  b u i l d i n g  t o  pro- 
v i d e  protection in  t h e  event  of operat i r ig  e r r o r  or equipment f a i l u r e .  

Containment svs t b ? r n  

A s  mentioned in thp s e c t i o n  on “Containment. , I ’  t h e  containment sys t em,  
i n  a d d i t i o n  t o  manual ac tua t ion ,  w i l l  be  a c t u a t e d  a u t o m a t i c a l l y  by any 
two of e igh t  r a d i a t i o n  d e t n c t l o n  i n s t r u m e n t s  o r  by p r e s s u r e  switches 
sens ing  a n  inadequate  pressurc d i f f e r e n t i a l  between t h e  c e l l s  aiid 
o p e r a t i n g  areas. ALso, t h e  system w i l l  f a i l  i n  t h e  s a f e  (conta ined)  
c o n d i t i o n  i f  any ~i t l l i t i es  operating the system ( e l e c t r i c i t y ,  alr) 
should be s h u t  down. 

Cell RadLation Monitors  
-.-__- 

A beta-gamma monitron is  l o c a t e d  behind each c e l l  i n  l i n e  w i t h  t h e  c e l l  
door so tha t  It “sees“ i n t o  each ce l l  as t h e  door i s  opened and w i l l  
g i v e  a n  a u d i b l e  d a m  i f  t h e r e  is a n  exposed source  in 1.1ie c e l l .  NeuZrron 
rnonftois are i n s t a l l e d  i n  Rooms 110, 2 1 1 ,  and 212 t o  cont inuous ly  monitor 
the areas f o r  excessive neut ron  r a d i a t i o n .  

Constant  A i r  Monitors ........ ~ ...... I...._ 

Alpha moni tors  and beta-gamma monitors  are  i n s t a l l e d  i n  all. areas athere 
r a d i o a c t i v e  materials are handled.  S e l e c t e d  ins t ruments  are connected 
t o  t h e  alarm s y s t e m  of t h e  conta ined  areas. 

Neutron Monitors 

Neutron monitors  w i t h  a d j u s t a b l e  s e t - p o i n t  f o r  a n  alarm are i n s t a l l e d  in 
Rooms 110, 211, and 212.  

The exitire vacuum system i s  c o n s t r u c t e d  of s t a i n l e s s  steel, and a l l  vacuum 
l i n e s  coming o u t  of t h e  ce l l s  are s h i e l d e d  wLth a minimum of 12 In .  of 
c o n c r e t e  to provide shiePdPng i n  case r a d i o a c t i v e  rnateri 31s are acci - 
d e n t a l l y  p u l l e d  i n t o  t h e  system. The punip i s  p r a t e c t e d  by a 100-gal 
dlsengaging tank  t o  provide a volume f o r  dropping o u t  any r ad ioac t i -ve  
materials t h a t  mi-ght g e t  i n t o  t h e  system. The pump, surge t a n k ,  and 
accessory equipment. are  l o c a t e d  i n  a n  underground p i t  w i t h  a mininiurn 
of 1 2  i n .  of concrete s h i e l d i n g .  A beta-gamma monitron i n  t h e  p i t  
provides a r e a d i n g  a t  t h e  o p e r a t i n g  p a n e l  i n  the equipment room t o  
i n d i c a t e  i f  r a d i o a c t i v e  material has been p u l l e d  i n t o  tlie pump system. 

-__- Laboratory Bot  Dra ins  

A l l  ho t  d r a i n  l ines coming from t h e  l a b o r a t o r y  areas are sh ie lded  where 
necessary  t o  t h e  p o i n t  where they  go underground, The a n n u l a r  Lend 
s l i le lds  are equipped w i t h  drains t o  permit  the d r a i n i n g  of any l i q u i d  
thal: would c o l l e c t  i f  one of t h e  bot  d r a i n  l i n e s  developed a l e a k .  



The loai lding a i r  supp3.y i s  broken i n t o  t h r e e  separate systems t o  mfni- 
mfae the p o s s i b i l i t y  ~f c s n t s d r m t i n g  t h e  whole b u i l d i n g  from an Incident 
in one sec240n of che b u i l d i n g .  The a i r  i n t a k e s  are equipped with 90% 
e f f i c i e n c y  EU~r;eus t o  prov ide  protect ion a g a i n s t  contaminat ion r e s u f t f n g  
from an inc iden t  o u t s i d e  the b u i l d i n g .  

Cell FPsos Drains 

The cell floor d r a i n s  are no t  va lved  and have r a i s e d  s c r e e n s  t o  ensu re  t h a t  
they will be  open when a ce l l  is be ing  washed down. They are equipped with 
removable water-sealed t r a p s  t o  prevent  t h e  backfl~w of contaminated a i r .  

Back-flow p r e ~ e ~ 1 . 8 ~ ~  are provided on a l l  c e l l  a-ir i n l e t s  and 0x1 a19 cell 
venk2la t fon  headers t y i n g  i n t o  t h e  main b u i l d i n g  c e l l  v e n t i l a t i o n  d u c t .  
A I 1  above-ground bu i ld ing  cell. v e n t i l a t i o n  l i n e s  are of s t a i n l e s s  s teel ,  
all-welded consc ruc t ion ;  t h e  underground headers  are of conc re t e .  

Hot Woads 

The w a l i l s  behind t h e  hot hoods in t h e  three h o t  l a b o r a t o r i e s  have &.in.-  
t h i c k  l e a d  p a n e l s  t o  ensu re  t h a t  a source  p laced  i n  a hood i n  one labora- 
tory will not frradiate an i n d i v i d u a l  i n  the  n e x t  room. 

.Inter-cell P lugs  

The 4 4 1 - 1 .  s tepped  p lugs  i n  t h e  walls between ce l l s  are l o c a t e d  6-112 ft 
above floor level  to ensu re  t h a t  an i n d i v i d u a l  e n t e r i n g  one cell. will not  
be in Tine of sight- aE id. saurce i n  an adjoining c e l l  even xf he forgot: 
t h a t  the Smten-cell p l u g s  were open. The i n t e r - c e l l  w a l l s  p r o v i d e  a f u l l  
3 fb: of barytes concrete. s h i e l d i n g .  

A%e.rms 

The fo l lowing  visenab and/or a u d h  alarms are provided i n  t h e  b u i l d i n g :  

-- 

1. 
2 .  
3 ,  
4 .  
5 .  
6. 
7. 
8. 
9. 
10. 
11 * 
3.2 a 
1.3. 

Containment sysLem a c t u a t e d  
Low ee l1  p r e s s u r e  d i f f e r e n t i a l  
High level, h o t  of f -gas  sump 
High level ,  ceU. v e n t i l a t i o n  sump 
In te r -ce l l  conveyor in o r  e n t e r i n g  an  open cell 
L a ' b ~ r a t o r y  evacuatfon alarm 
Fire alarm 
RadSatlon monitor  alarms 
Vacuum system mal-operatfon alarm 
A i r  supply ductstat t empera ture  alarm 
Low buf ldfng  v o l t a g e  alarm 
High-temperature sensfng  unit alarm 
Glove box water leve l  alarm 
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Procedura 1 Safeguards __ . . . . .~. , . , . . .- - __ 
In  a d d i t j o n  t o  t h e  procedures  p r e v i o u s l y  m n t i o n e d ,  t h e  fol lowing regu- 
lations are i n  f o r c e  i n  t h e  b u i l d i n g :  

1, Electr ical  maintenance i s  done only  when t h e  a p p r o p r i a t e  c i r c u i t  
b reaker  I s  tagged o u t .  

2 .  Entrance t o  a cell is not  y e m - l t t e d  un t i l .  a Heal th  Phys ics  survey 
h a s  been miarle. 

3 .  A l l  maintenance and set-up work i n  a c . e l l  r e q u i r e s  a s t a n d a r d  Radia- 
t i o n  Work Permit and a n  observer .  

4 .  Lead burn ing  and veldi.ng work r e q u i r e  a s t a n d a r d  Burning Permit 

5. Technicjans and o p e r a t o r s  are  n o t  permi t ted  t o  experiment on t h e i r  own. 

6. Laboratory r e g u l a t i o n s  regard ing  t h e  tagging  of equipment, carr iers ,  
and samples are  s t r i c t l y  followed. 

7 .  Modi f ica t ion  of b u i l d i n g  services and s e r v i c e  equipment i s  not  per -  
n i t  t e d  except. as s p e c i f i c a l l y  a u t h o r i z e d  by t h e  Department Superv isor .  
Procedura l  changes may o n l y  be a u t h o r i z e d  a t  t h e  Department Superv isor  
level  o r  h i g h e r .  

Bui I d i  nq Serv ices and Equi  pment Mai  ntenance -. ---- 

The service equipment i n  Bldg .  3047 i s  OA t h e  Rou t fne  Maintenance System 
administered by t h e  P&E D i v i s i o n .  This  i n c l u d e s  a r o u t i n e  i n s p e c t i o n  
of machinery compone~ts  on a schedule  based on P&E Divis ion  exper ience  
w i t h  s imi l a r  equipment:, l u b r i c a t i o n  of moving pasts tightening o r  
replacing valve packings,  e t c .  I n  a d d i t i o n ,  a l l  equipment a s s o c i a t e d  
w S . t h  the containment system i s  t e s t e d  a t  least  once a week. Pressu re  
d r o p  gages are connected a c r o s s  a l l  f i l t e r s  i n  t h e  bui1di.ng t o  provide  
an I n d i c a t i o n  of when t h e  f i l t e r  should be  changed. F i l t e r s  are re- 
placed  by the BGE D i v i s i o n  on r e q u e s t ;  a l l  nonscheduled maintenance 
is  done by r e q u e s t  t o  B&E. 

PERSONNEL EXPOSURE 

Maximum Curie Load 

It i s  expected that  v j - r t u a l l y  a l l  r a d i o i s o t o p e s  below uranium, as w d l  
as a few transuranium e lements ,  w i l l  b e  handled i n  vary ing  amounts i n  
Bldg .  3047.  The i s o t o p e s  r e p r e s e n t i n g  t h e  g r e a t e s t  amounts of a c t i v i t y ,  
as w e l l  as h a z a r d ,  i n  t h e  b u i l d i n g  are g iven  i n  Table  5 .  
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F i g .  1. Radiation Dose from a 1000-Ci Release from the  3039 Stack.  



The d i s t r i b u t i . o n  of t he  doqmwind dose normalized t o  a 1000-Ci stack 
release and s table  atmospheric  cond i t ions  is p l o t t e d  i n  F ig .  1. 
c a l c u l a t i o n  iriethod used for Table 5 and F i g .  I i s  given i n  Appendix D, 
The v a l u e s  in Ta%le 5 are based on t h e  assump%ion t h a t  t h e  I so topes  Area 
Filter P i t  i s  99*95% e f f i c i e n t  i n  removing p a r t i c l e s  sized 8 . 3  urn and 
larger as shown by t h e  DQP t e s t .  

The 

The values can be ad jus t ed  f o r  o ther  
filter ef€Zcienc5-es by muaeeplying hy t h e  f a c t o r :  
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i u s i g n i l  i c a n t  c o r n p a d  Lo t h e  stack release. An a c c i d e n t  which breeches  
the cel l  h l o c k  i s  noL considered c r e d i b l e  because of t h e  p r e v i o u s l y  men- 
t i o n e d  J i m i t a t i o n s  (page 13) on t h e  q u a n t i t i e s  of p o t e n t i a l l y  e x p l o s i v e  
m a t e r i a l  a allowed i o  t h e  ct-l Is. 

The nia:ximum d o s e  t o  personnel  Ln the building due t o  overpressur iza t2on  
of t h e  cel l -s  w i l l  depend large!y on t h e  l e n g t h  of tjne t h e  c e l l  i s  p r e s -  
sur ized  and t h e  pressure level - Assuming an a c c i d e n t  thaL releases about  
2.7 f t : J  of gas  t o  the containment zone of t h e  b u i l d i n g ,  t h e  doses rece ived  
by  personnel  i n  2 min w h i l e  evacuat ing  the b u i l d i n g  w e r e  c d c u l a t e d  
(hppendix 111, assuiiii.ng t h a t  t h i s  gas c a r r i e d  1.0 mg/m3 o f  r a d i o a c t i v e  d u s t  
(eqi i ivalent  t o  a very dense fog)  which mixes uni.formly with t h e  a i r  i n  
the contairzrneiit zone, and are shown i n  Table  6 f o r  t h e  r a d i o i s o t o p e s  of 
s i g n i f i c a n c e .  

- 

labPe 6 .  Maxirnum Credib le  Accident Dose t o  B u i l d i n g  Personnel  
---_____ -_ _. -. -.--___1__- - _I_r___. 

I so tope Personnel  Dose i n  2 mi.n 
( r n i  'El i r ern) 

S t r a n t  ium-9 0 as t i t a n a t e  
Curium-242 a s  oxide 
Ctirium-244 as oxide 
Ame~"iciilm-241 as oxide 
A l l  o t h e r  r a d i o i s o t o p e s  

t o  b e  hand1.d 

91.5 
12,050 

53.5 
121  

c.50 

B u i l d i n g  Personnel - 

The plarmed s t a f f  normally having officzs o r  t\rorle areas i.n BPdg. 3047 
c o n s i s t s  of n i n e  s c i e n t i s t s  and seven t e c h n i c i a n s .  Normally, a l l  of 
t h e s e  people  w i l l  b e  working s t r a i g h t  days ,  b u t  on occas ion  t h e r e  may 
b e  s h i f t  work i n  connect ion wit.h a p a r t i c u l a r  experiment or program. 
i t  is  p o s s i b l e ,  b u t  n o t  probahle ,  t h a t  a l l  these people  can b e  i n  the 
conta ined  p o r t i o n  of t h e  b u i l d i n g  at ;he .same time. The b1Jil.din.g has 
a n  a d d i t i o n a l  o f f i c e  f o r  one Wealth P h y s i c i s t  who w i l l  c a r r y  o u t  Zhe 
h e a l t h  phys ics  f u n c t i o n s  f o r  Bldgs a 3047 3028, and 3023 Nsrmall.y, 
i t  is  expected that. there w i l l  a l s o  b e  p r e s e n t  two or  t h r e e  PSIE Div is ion  
employees doing maintenance work or s e t t i n g  up equipment as well. as one 
o r  t:wo v i s i t o r s  not. ass igned  t o  t h e  b u i l d i n g .  

R A D I A T I O N  AND CONTAMINATION CONTROL 

f h e  fixcd r a d i a t i o n  fns t rumenls  i n  Bldg. 3047 are listed i n  'Cable 7 .  
The l o c a t i o n s  of t h e  ins t ruments  i n  the b u i l d i n g  are i n d i c a t e d  i n  
Pig.  A-6,  Appsndix A .  



Ln arfdl t - iot~ t - ~  the fixed i a s t r ~ ~ n t s ,  there are ten p O Z k a b l e  soft-shelE 
Pae Suevep Pl.e"BZ-s sard n2ne po $le G-ltl Surve..y P.4ete~s w i t h  '.S-mg/cm2 

end-window probes f o r  deteepaing weak emitters such as 99Tc and xb7Pmo 
S u r ~ e y  Meter w%th 
e x i t  I n  the eoatainment zones, and there fs a s ign  on the door to i n s t r u c t  
all personnel CQ momlfor their shoes before 1eavln.g t h e  area. Mine por-ta- 
bke  (Q-2091) pexrs~apnd alpha mom.itors are located in the  b u i l d i n g ,  Three 
fast-neutron monEtors are used in Rooms 110, 2111, and 212 as r equf red -  
Four por tab le  fast-neutran monitors and t w o  portable. thermal-neutron nanf- 
tors are avaf9abPe la she Health Physics off ice .  The containment areas 
are spot smeared d a i l y  by Wealth Physics, and selected portions of the 
building are gfven smear checks each week. Cell areas are roped OX and 
covered w i t h  b l o t t i n g  paper  before e n t r y  as  desc r ibed  i n  the Cell Entry 

A 
appropr ia te  probe Is located at each ~ ~ u e i n e  personnel 

Procedures i n  hppendfx c ,  

LlqurD WASTES 

5. Fan phsiia~jun chamber drains 
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7 .  High-pressure steam condensate  f l a s h  tank 

8. Chi l led-water  system d r a i n  inc lud ing  cool ing  tower 

The process  d r a i n  system i n  t h e  b u i l d i n g  i s  cons t ruc t ed  of Duriron p ipe  
except for those  p o r t i o n s  i n  the cells  which are  s t a i n l e s s  steel. The 
process  waste l e a v i n g  t h e  building t i e s  i n t o  the  e x i s t i n g  I so topes  Area 
PKOCCSS d r a i n  sys t rm which flows d i r e c t l y  t o  t h e  s e t t l i n g  bas in  with no 
i n t e r m r d i a t e  hol.d-up tanks  in t h e  l i n e  e There are no c r o s s  connect tons 
between the process  waste system and t h e  ho t  waste system. T h e  process 
waste stream from the b u i l d i n g  i s  not  s e p a r a t e l y  monitored o r  measured. 
Under f u l l  o p e r a t i n g  cond i t ions ,  t h e  t o t a l  p rocess  waste f l o w  should not  
exceed 5,000 gaP/day. 

- Hot Waste 

The b u i l d i n g  connect ions t o  the h o t  d r a i n  system are: 

1.. 

2 .  

3 .  

4 ,  

5 .  

6 .  

7 .  

8. 

9 .  

10.  

11. 

12 .  

1 3 "  

14.  

15.  

F loor  d r a i n s  i n  each c e l l  

One hood d r a i n  f r o m  each l a b o r a t o r y  

Hot off-gas sml9 j e t  d i scha rge  ( v i a  c o l l e c t i o n  tank and ce l l  D f l o o r  
d r a i n )  

C e l l  v e n t i l a t i o n  sump j e t  d i scha rge  ( v i a  c o l l e c t i o n  tank  and eel1 D 
f l o o r  drain) 

Vacuum pump surge  tank ,  j e t  d i scha rge  

Vacuum pump s e a l  w a t e r  t ank ,  j e t  d i scha rge  

Vacuum pump sump, j e t  d i scha rge  

Capped-off connect ion i n  Room 110 

Capped-off connec t ion  i n  Room 105 

Carrier t r a n s f e r  l i n e  t r ench  d r a i n  

Conveyor c u b i c l e s  f l o o r  drains 

Cubicle  i n  Room 110 

Personnel  decorr taminat  i on  sh0wer d r a i n  

Glove box d r a i n  - Room 211 

Valved connec t ion  i n  Room 105 
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Storm Sewer 

The only connezpions from Bldg. 3047 to rhe storm sewer system are t he  
buildang roof d ~ a i n s ,  the cool ing tower pan overfPuw and dump 4 h x ,  and 
the vacuum furnace cooling systems in Rooms 110, 113, and 212,  Neither 
the Sines nor the pieces saf equipment are connected w i t h  any radfoactive 
process or d r a l a  f a c i l f t f e s  a 

GASEOUS WASTE 

There are nci scrahberi;  GP f i b t a x  insta;led 9s permanent eqetipanenr in 
the bnanlding 'not ~ff-gas system, Temporary scrubbers  and f i l t e r s  are 
mstal led as p a r r  of an experimental setup when there 1s a p o s s i b i f E ~ y  
of cormsfve vapors  or a s ign i f i can t  quantity of rad ioaer ive  parsfculase 
getr.gng fnto xhe off-gas header. The hot off-gas i s  scrubbed and %XI- 
tered at the 3039 stack area f a c i l i ~ j r  p r f o r  to being dfscharged. 
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T h c  ~ O L  o f f -gas  headpr i n  Bldg. 3047 i s  below t h e  e l e v a t i o n  of the  ISO- 
topes  Area h o t  o f f  gas and h o t  d r a i n  headers .  
the  b u i l d i n g  header  flows by p,ravir;y t~ a s m p  loca ted  i n  t h e  l i n e  under 
c e l l  D .  The sump w i l l  ho ld  &out 4 g a l  br.€clre the l i q u i d  starts backing 
u p  i n t o  i ht' llezdei . The sump is  equipped w-a' th an air purge type l i q u l d  
l e v e l  iiistruiietat which t r i p s  a p res su re  swi tch  and sounds an alarm on thp 
oppra t fng  c o r r i d o r  panel  when Lhe sump i s  2/3 f u l l ,  
steam j p i ,  i s  then used  t o  transfer t h e  sump con ten t s  t o  t k c  ho t  d r a i n .  

Any l i q u i d  which g e t s  into 

A manually opera ted  

In  t h e  evcrnt t he  h o t  off-gas  sump alarnn f a t l e d  to f u n c t i o n ,  water would 
back up i n  the headrJr u n t i l  i t  reached t h e  p o i n t  where i t  would s t a r t  
d r a i n i n g  i n  the e x i s t i n g  I s o t o p e s  Area h o t  off-gas  systcni t o  the h o t  
d r a i n .  The maximum 1iq"iiel head i-n the  l i n e  under t h e s e  cond i t ions  would 
b e  - 14 i n .  which, being Jess than  tlzc normal. -30 i n .  water gage on thc 
h e a l e r ,  tmii ld  R O ~ _  conip1ztcl.y s h u t  o f f  t h e  f low of of f -gas  from equip- 
ment i r i  tlie cells unless some otlnor p r e s s u ~ e - r e s t r i c t i n g  dev ice  w a s  i n  
the l i n e .  A l l  of t h e  off-eas  s e r v i c e  o u t l e t s  in t h e  bimiJ.ding are well  
above t h e  maxiniuiu he igh t  t o  which l i q u i d  would r i se  i n  the header .  

CEL-I. VENTILATION SYSTEM 

The Lu i ld ing  c e l l  v e n t i l a t i o n  main header  comes of f  t h e  I so topes  Area 
header and e n t e r s  t h e  b u i l d i n g  on tlie southwest corner  as a 36-in. con- 
c r e t e  p i p e .  Ln I.he b u i l d i n g ,  c e l l  v e n t i l a t i o n  s e r v i c e  is  provided f o r  
a l l  hoods both  i n  t h e  containment and noncontainrnrnt p o r t i o n s  of the 
building, each o f  the f o u r  c e l l s ,  and the  vaeuiirn pump p i t .  The pressure 
i n  t h e  hpader  i s  norinally - 4  t o  -5 i n .  water gage and t h e  p r e s s u r e  i n  
t h e  cells is norinally a t  leas& -1 i n .  w a t e r  gage. Tile dampers on t h e  
hoods are manually ad jus t ed  t o  g i v e  a 100-f t /min  face v e l o c i t y  when 
t h e  hood j-s one-fourth open. R x k - f  low prewmters are i n s t a l l e d  on 
a l l  branches o r  tlje system except those  serving t h e  fou r  c e l l s .  

A i r  l e av ing  by b7ay of s e l e c t e d  r a d i o a c t i v e  hoods passes through a 

then  goes i o  the I so topes  Area F i l t e r  P i t  wherc i t  passes through a 
bank of  roclehing f i l t e r s  and a bank of CWS -type f i l t e r . :  b e f o r e  going 
t o  t h e  3039 s t a c k  sys t -m.  Ai l -  leaving by way of t h e  chrmica l  hoods 
and t h e  v a c u m  pump p i i  i s  not  l o r a l l y  f i l t e r e d ,  b u t  is  f i l t e r e d  by 
t h e  Lsotopes Arco F i l t e r  P i t  b e f o r e  going t o  t h e  stack system. A i r  
l e av ing  by way of I h : ~  c e l l s  pas ses  through high-eff  i c iency  f i l t e f s  
i n  each c e l l  and then goes through the roughing and a b s o l u t e  f i l t e r s  
i n  t h e  i so topes  Area F i l t e r  P i t  be fo re  going t o  the  stack system. A i r  
e n t e r i n g  the ce l l s  under msrmol. opera t ing  cond i t ions  pas ses  through 90% 
ef f i ciency f i l tei-s.  

CWS-typr abs01~tt.' filter loca t (?d  i n  d houS;Fng OEZ top  ~f ~ a c h  hood and 

Normal air f l o w  through ce l l s  A ,  B ,  C ,  and D i s  as f o l l o w s :  

LEX 

1.9 5 
16 8 

99 
11.0 

- CIT4 

782  
671 
396 
480 

- 



2 7 



28 

sent  t o  t h e  b u r i a l  ground. ‘The s t anda rds  o u t l i n e d  i n  t h e  Rad ia t ion  
Sa fe ty  Manual are s t r i c t l y  followed. Alpha-contaminated wastes are 
bagged ou t  of t h e  a lpha  glove boxes b e f o r e  be ing  placed i n  the approved 
c o n t a i n e r s .  

So l id  r a d i o a c t i v e  waste from Bldg. 3047’ i s  handled according t o  
O M A  CF 73-8-40 ( I s o t o p e s  Div i s ion  So l id  Waste Handling Procedure 
and t h e  Lnterim Frocedure f o r  S torage  of Transuranium So l id  Waste). 
These procedures  are inc luded  i n  Appendix C.  

PROCESS HAZARDS 

Since  Bldg. 3047 will n o t  b e  used f o r  any r o u t i n e  product lon  ope ra t ion ,  
i t  i s  not p o s s i b l e  t o  e v a l u a t e  t h e  hazards  of s p e c i f i - c  p rocesses  which 
d e s c r i b e  t h e  ac t iv i t i e s  be ing  c a r r i e d  ou t  f roin week t o  week. 

S t r u c t u r a l l y ,  t h e  c e l l  b lock ,  i nc lud ing  the windows w i l l  w i ths t and  a 
sudden ove rp res su re  i n  excess of 600 l b / f t 2  wi thout  any type of f a i l u r e  
o r  movement. The b u i l d i n g  s t r u c t u r e  w j l l  w i ths t and  a sudden ove rp res su re  
of 5 ps ig  wi thou t  any massive f a i l u r e  and without: damage t o  t h e  emergency 
a i r -handl ing  equipment: and c o n t r o l s .  T o t a l  h o t  off-gas c a p a c i t y  a v a i l a b l e  
t o  t h e  b u i l d i n g  amounts t o  600 ft3/min. These b u i l d i n g  parameters a long  
wi th  o t h e r s  mentioned elsewhere i n  t h i s  r e p o r t  are used t o  e s t a b l i s h  t h e  
r n a x i ~ n m  q u a n t i t i e s  of chemicals t h a t  can b e  used i n  a p a r t i c u l a r  exper i -  
ment Then the proposed experiment is reviewed. 
coupled wi th  s t r ic t  adherence t o  o p e r a t i n g  procedures ,  is  expected t o  
prevent  any type  of i n c i d e n t  i nvo lv ing  an unexpected chemical r e a c t i o n .  

This  review procedure,  
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F i g .  A - l  

F ig .  A-2 

F i g .  A-3 

Fig. A-4 

F i g .  A-5 

P i g .  A-6 

Fig. A-7 

F ig .  A-7A 

Appendix A 

~ R A ~ ~ ~ ~ ~  AND SCHEMATICS - BUILDING 3047 

Building Plan 

Evacuarion Route and Plot P l a n  

kadioisotape Development Laboratory - Isometric 

Cell Section - Typical C e l l s  A, I(, and D 

Manipulator Cubicle  Instrumentation - Roon 1110 

A i r  F l a w  Pattern and rthe Location of Radiation- 
Protection and/or -Detection Equipment 

Service  Piping Schematic - Alpha Glove Soxes, 
Room 211  

Reference Information - Alpha Glove Boxes, 
Room 211  
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Fig;. A-4. Cell Section - Typical C e l l s  A, B, and D. 
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cwll 

Fig. A-7A. 

Di.scr,ptlorl Storca Nu. 

Prerwre Gage, 0-30 psig 

Pressuia Indicator. P~lagrichclic, 0- -4  in. wc, F.  W. C i w p . ~  

Pressure Controller, Photohelic, 5 irt.-O--5 in. wc? F. W. Dvvyar 

Flow indicstor, size 8 

Flow Switch, It2 in. IPS 

I-ledt Detector, 14OF. Feniwl Derect-A-Firz, typd 271 21 

Presw re Relief Device I PY H E  X i  

Filter, In-l~r,e, Absolute, v4 In. IPS, MSA 

Filter, HEPA, 50 cfm, recrdiiyular 
(iylii idriidl) 

Filter, Prefilter 

Elcctl-ica! Receptacle. 230 V K C ,  1 @ 

Electr icdl Receptdcie, 115 V 4 C  

Flow Indicator. size 2 

Flow Limit ing Orifice 

M3wtrol Coilrtcl Vaivc. 2 in. IPS, Model 210-DZ 

Snap 7 i t@ Coupllny, Fsmdle. 318 In .  IPS, SV.4L.C-G 

Water Leve l  Detector, Hor i~ywel l  'Jeria-Tran 

Pi'zsrule-'\/aC!r?im Gddiye. 30 111. Hq- 15 pslg 

Pressure Reyuiatot , Non-Bleediny. 0.- 50 psiy 

ReliPf Valve, 0--lll pslg, Its in. IPS 

Cornvreried Air Filter 

07 645-501 2 
07 645 2675 

06 0.30 U 1 25 

07-207-53 I 7  

06-020 1625 

Reference In fomat ion  - Alpha Clove Boxes, 
Room 2 1 1 .  
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Appendix 8 

CONT'AINMENT SYSTEM 'PEST PRQCEDUKE 

- C o n t a i n m e n t  - Systerri 'Test ing 

Weekly Test 

1.. Advise b u i l d i n g  personnel  over t h e  speaker  system t h a t  the contain-  

... ..._I__I__ 

ment system -i.s be ing  t e s t e d ,  

2. P u t  t h e  b u i l d i n g  i n  containment us ing  t h e  manual bii t ton i n  t h e  south- 
eas'e s t a i i w e l l  and check tht? fo l lowing  i t e m s :  

a .  The p r e s s u r e  i n  t h e  c e l l - o p e r a t i n g  arid a c c e s s  areas drops  t o  a t  
least  -0. 3 i n .  water gage w i t h i n  20 sec o r  less. 

b .  The audio  and vi.sua1 alarms i n  lhe o p e r a t i n g  area a re  f u n c t i o n i n g ,  
S i l e n c e  t h e  audio  alarm. 

c. The p r e s s u r e  i n  t h e  o p e r a r i n g  and a c c e s s  areas does n o t  d r o p  
lower than -0.55 i n .  water gage. 

d .  The a i r  s l ipp ly  fan  i n  plenum 2 has stopped o p e r a t i n g .  

e.  T h e  damper on t h e  plenum 2 a i r  supply duct: i s  c l o s e d ,  

f .  The a i r  supply f a n s  i n  plenum 1 and 3 are s e i 1 1  o p e r a t i n g ,  

g .  A 1 1  roof exhaust  f a n s  have stopped o p e r a t i n g  except  AJ-LO2A 
o r  AJ-102R. 

11. l h e  c e l l  n e g a t i v e  p r e s s u r e  gage shows ae  l e a s t  -0.5 i n .  waker 
gage w i t h  r e s p e c t  1-0 t h e  o p e r a t i n g  area and i s  n o t  more than  
- 2 . 0  i n .  water gage. 

3 .  Put  t h e  b u i l d i n g  back i n  t h e  normal o p e r a t i n g  c o n d i t i o n  by pushing 
the reset. b u t t o n  on t h e  o p e r a t i n g  c o r r i d o r  pane l .  

4 .  P i i t  t:hv bi i i lding hack i n  containment by alarming t w o  CAM's a t  t h e  
same t i.me . 

5. Put  t h e  bui l -ding back i n  normal o p e r a t i n g  c o n d i t i o n .  

i f  any of t:he above itenis are slot o p e r a t i n g  proper ly ,  n o t i f y  t h e  b u i l d i n g  
superv l so r  . 

Quar te-rly T e s  L 

Once each qiiar t e r ,  i n  adrli t i o n  t o  the items l i s t e d  above, p u t  t h e  bui ld-  
ing i n t o  containment by  loosening t h e  ~ C W - ~ K ~ S S U ~ L J  connect ion t o  t h e  
containment presslire swi t c h e s  l o c a t d  on t h e  operai  i ng  f a c e  of ihe c e l l s .  
Do t h i s  €or  each c e l l .  
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3 ,  Chaxgfng area: Seconds co reach -0 .3  In. water gage e . 
4 "  Final wag, negative p~~-sa;ie-rr reached: Operating Area e 

Charging Area . e 

'3" A i r  handl ing  panel . e , . a 0 . " e . 0 e 0 0 . . . 
b .  Edwards ejxnxnciatar . . . . . . . . . . . . . . . . . . .  
L e  Southease staimell  - 2nd floor * c " c . . * * 0 e . . 
d o  Southwest stai rwel l  - 2nd floor . . . . . . . . . . . . .  
e* KocPm2L5 . . . . . . . . . . . . . . . . . . . . . . . .  
f .  R o o m l l S  . . . . . . . . . . . . . . . . . . . . . . . .  

fi0 L i g h t s  apera t ing :  

1," 

A i r  handling panel. . . . . . . . . . . . . . . . . .  
Personnel access from Room 110 . . a p1 e . 
PersoameP access from southwest stairwell - 2nd f h o r  
Personnel access from southeast stairwell - 2nd floor 
Personnel a,"iCess from southeast stafrwell - 1st f l o o r  
S m t h  a l r  lock  - tnsfde. n 0 , . . * * " @ e c a 0 0 n 

Per sca:ne.: access from change room to contaitnment area 
PeksCssnei ac'25ts" t9 operaring area from north e tde  oaf 
b u f l d l n g  c ,  0 . 0 .  I B * i D . a a 0 0 e e e 9 0 

3rd  level - RXQII 313 . , e e /. 

. .  . "  
5 .  

D .  

18, Supply fan No. 3 operating D e c P 0 I 3 e 9 6 , . B 0 0 e 0 -- 

12, Cell wag, negat ive  pressure:  

a,, G e l . l A  . . . . . . . . . . . . . . . . . . . . . . . . . .  
b.  C e . 1 n . B  * --- 
c, c&Lc . . ~ ~ " O . . n . ) . ~ ~ O . . O ~ D 0 0 0 J .  

d.  C e l l D  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  
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Appendix C 

B U I L D I N G  3047 OPERATING PROCEDURES AND REGULATIONS 

P a x  

C E L L  KN'LKY THROUGH REAK ACCESS DOOR . . . . . . . . . . . . . . .  41 
C E L L  ENTRY THROUGH T O P  P L U G S  . . . . . . . . . . . . . . . . . .  43 

HANDT, I N G  AND S T O M G E  OF RARE AND VALUABLE L U T E R I A L S  . . . . . . .  4 6  

I N T E R - C E T A  CONVEYOR - O P E R A T I N G  PROCEDURE . . . . . . . . . . . .  47 

RAD1 OACTIVE S O L l D  WASTE HANULING ANI) D I S P O S A L  . . . . . . . . .  50 

IIOT CAN WiNDLLNG PROCEDURE . . . . . . . . . . . . . . . . . . .  52 

MANIPULATOR CHANGE-OUT PROCEDURE . . . . . . . . . . . . . . . .  53 

VACUUM SURGE TANK D R A I N I N G  . . . . . . . . . . . . . . . . . . .  54 

VACUUM SEAL WATER TANK D R A I N I N G  . . . . . . . . . . . . . . . . .  55 

VhCUliM P I T  ENTRY . . .  , . . . . . . . . . . . . . . . . . . . .  56 

HOT OFF-GAS AND C E L L  V E N T I L A T I O N  SUMP J E T  O P E R A T I O N  . . . . . . .  53 

VACIJUIM P I T  PANELBOAKSI . . . . . . . . . . . . . . . . . . . . . .  58 

CON'LAINMENT PROCEDURE . . . . . . . . . . . . . . . . . . . . . .  59 

PJANT EVACUATION PROCEDURE . . . . . . . . . . . . . . . . . . .  60 

S A F E T Y  R E G U L A T I O N S  . . . . . . . . . . . . . . . . . . . . . . .  6 1  

O P E H A T I N G  PROCEDURE - ALPHA LABORATORY . ROOM 27.1 . . . . . . . .  65 

O P E R A T I N G  PKOCEDURE .. ROOM 212  . . . . . . . . . . . . . . . . .  71- 

O P E R A T I N G  PKOCEDURE - ALPHA C U B I C L E  . ROOM 110 . . . . . . . . .  7 7  

I S O T O P E S  D I V I S I O N  S O L I D  WASTE HANDLING PKOCEDURE . . . . . . . .  85 



9 ,  Prov ide  separate p l a s t i c - l i n e d  receptacles for used coveralls and caps3 
gloves and laaotees, masks, and waste. 

10, prepare  decontamination procedure andfor Radiation Work Permit (Form 
UcN-2779). The procedure s h a l l  include reagents (concentration and 
~slume) t.0 b e  E I S P ~ ,  method of a p p l i c a t i o n ,  removal of equipment,  
t i  ISPOS~LISDSZ O K  ~quipme-nt  p o t e n t i a l  hazards, E ~ C  

11, D I E  to t h e  required to open the cell doors ,  two men sha l l  perform 
ne ma i s  to open the  door,  and t h e  o t h e r  man is to 
iE survey meter, 

q u i r e d  whale. op!ning a ceL1 dm.K. 
'"'< zone clothing and masks are re- 

V 3 Ge3 1. en t ry  f o r  the purpose of decan tmina t ion ,  equipment 5nstallatism, 
eqw5pmenc r m ~ v d ,  or equipment repairs involving the use of 07' 
possible c.sntact wi th  radioactive s s l u t i o n s  or soLfds s h a l l  require  
t h e  following prrrtectfve c lo th ing:  
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14.  The fo l lowing  p r o t e c t i v e  c l o t h i n g  s h a l l  be  considered t h e  minimum 
requirement  for cell entry: 

Contamination c o v e r a l l s  
Cot tan  or  rubber  gl.oves ( taped  t o  c o v e r a l l s )  
Shoe covers  
P l a s t i c :  bootees  ( taped to c o v e r a l l s )  
Safety shoes 
Cotton cap o r  hood 
Film badge, p e n c i l  meters, c h i r p e r ,  dosimeter ,  and f i l m  r i n g  
As sau 1 t mask 

15. When personnel  are  working i n s i d e  a ce l l ,  a t  least  one itlaill muse: be 
a v a i l a b l e  o u t s i d e  t h e  ce l l  t o  a s s l s t  wi th  t imekeeping, d r e s s i n g ,  
undress ing ,  etc. an$ have the minimum requirement  p r o t e c t i v e  c lo th -  
i ng  a v a i l a b l e  f o r  emergency c e l l  e n t r y .  

16.  In-c.e.ll Proced1xre 

a. Check a l l  susp ic ious  material wi th  a p o r t a b l e  r a d i a t i o n  d e t e c t o r .  

b .  D o  no t  remove any th ing  by hand b e f o r e  checking with a survey 
meter. Use tongs, p l i e r s ,  extended brushes ,  o r  any o t h e r  dev ice  
which w i l l  keep t h e  hands and body i n  r a d i a t i o n  f i e l d s  <5 R/hr ,  

c.  A l l  contaminated materials removed from cel ls  s h a l l  b e  bagged _I_ 

and t aped ,  p laced  i n  m e t a l  or plywood c o n t a i n e r s ,  and tagged 
f o r  d i s p o s a l .  

d .  Work a t  a normal speed. Do not  become e x c l t e d  as t h P s  r e q u i r e s  
a greater a i r  supply and g e n e r a l l y  means a d e p a r t u r e  from s a f e  
work h a b i t s .  
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CELL ENTRY THROUGH TOP PLUGS 

2. Hose down c e l l  I n t e r i o r  w i t h  water, Allow 15 m i t i  f o r  cell t o  d r a i n .  

3 .  Check l n s i d e  of ce l l  w i t h  an in-cell survey meter probe. 

Remove probe when survey o p e r a t i o n  i s  complete, 

Enclose probe 
in p l a s L i c  sheeve and i n s e r t  through access slee37e from rear of cell. 

4 .  Check ce l l  smear level wi th  w e t  paper towels  via conveyor ~ C C ~ S S  cubic le .  
~ u s t  be less than 20 mr/hr before opening c e l l  access p l u g s ,  

5. Remove one c;elP exhaust f i l t e r  to i n c r e a s e  a.ir f l o w ,  

6 =  Position C Q ~ ; ~ ~ ~ - J X I C  d o l l y  a t  e f t h e r  cubicle E or W. Choose cub ic l e  that 
is greatest distance from t h e  cell. to b e  opened. 

7.  S e t  lap rope suppor t s  around t h e  ce l l  t o  be  en te red  with necessary  
r a d i a t i o n  and contaminat ion s igns a t t a c h e d  t o  t h e  ropes.  Note: 
When opening c e l l s  B or C,  n o t i f y  pe r sonne l  i n  Laboratory B sf 
c h a n g b g  cond i t ions  near  t h e  l a b o r a t o r y  access door.  

8. P lace  and tape d ~ m  b l o t t e r  paper  i n s i d e  the roped-off area exeept 
over the c e l l  blocks to be. removed. 

11.3 P r e p a r e  derc r r tm j  nation procedure and/or Radiation Work Permit  
(Form llbzN-2779) 5/ The pr3cedure shall i n c l u d e  reagents (C0nl"en- 

tratiam arrd volume) t~ be used, method of a p p l i c a t i o n ,  rwmwd 
of equipment, d i s p o s i t i o n  of equipment, p s t e n t r a l  hazards ,  etc, 

12. Remove t h e  6-in. dtameter plug € X Q ~  t h e  cell b locks .  Survey (wipe 
Place it on paper i n  roped- if necessary) and wrap i t  in p l a s t i c .  

o f f  8rea" 

14. Wear ''C" zcxie c l o t h i n g  during block removal Llnchuding assault. mask, 
gIove5, and shoe covers. Also, wear c h i r p e r ,  PRN, pencil meters, axid 
f : i  1.m b adga 
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15. 

1.6. 

17. 

1.8 I 

1.9 * 

20 4 

21. 

Due t o  che e f f o r t  requ-lred t o  ope ra t e  t h e  h o i s t  and guide t h e  b locks ,  
two men shall perform the o p e r a t i o n  - one man t o  remove t h e  b locks  
and t h e  o t h e r  t o  handle  t h e  survey meter. 

Survey unders ide  of each b lock  and take  f o u r  spot: smears t o  determine 
Lransferable contambnation. 
specific handl ing  in s t ruc t ions .  
necessary. 

Consult  manipulator  c e l l  supe rv i so r  for 
Decontaminate to 15000 dis/rnfta i c  

\?sap each b lock  i n  double  p l a s t i c  s h e e t  and p l a c e  w i t h i n  roped-off 
area. 

C e l l  e n t r y  f o r  the purpose of decontxmination of qui-pment  , eqiaipment 
removal, o r  equipment repairs involv ing  t h e  i~se of o r  p o s s i b l e  con- 
tact  ~ . t h  r a d i o a c t i v e  s o l u t i o n s  s h a l l  r e q u i r e  f h e  fo l lowing  pro tec-  
Live c l o t h i n g :  

Assau l t  mask 
2 p a i r s  contaminat ion caveral1.s 
2 p a i r s  p l a s t i c  bootees  ( taped  t o  c o v e r a l l s )  
2 pairs rubber  gloves (taped t o  c o v e r a l l s )  
Sa fe ty  shoes 

Fi1.m badge, penc i l  meters c h i r p e r ,  dos imeter ,  and f i l m  r i n g  
c o t t o n  or p l a s t i c  hood (taped t o  c o v e r a l l s )  

The fo l lowing  p r o t e c t i v e  c l o t h i n g  s h a l l  b e  considered t h e  minimum 
requirement  f o r  c e l l  e n t r y :  

Contamination c o v e r a l l s  
Cotton OK rubber  g loves  ( taped  to c o v e r a l l s )  
Shoe covers  
P l a s t j c  boo tees  ( taped  t o  c o v e r a l l s )  
Sa fe ty  shoes 
Cotton cap o r  hood 
F i l m  badge, p e n c i l  meters, c h i r p e r ,  and dosimeter  
Assaul t  niask 

When personnel  are working i n s i d e  a cell., a t  least  one man must b e  
a v a i l a b l e  o u t s i d e  the cel l  ta assist wi th  t imekeeping, dressing, 
i indressing e t c .  and have t h e  minimuni requirement  p r o t e c t i v e  c lo th -  
i ng  a v a i l a b l e  f o r  emergency c e l l  e n t r y .  

In-Cel l  Procedure: 

a. Check a7.1 s u s p i c i o u s  matertal. w i t h  a p o r t a b l e  d e t e c t o r .  

b ,  Do no t  remove a n y t a  by hand b e f o r e  checlci-ng wi th  a survey meter. 
U s e  tongs, p l i e r s ,  extended brushes ,  o r  any o the r  device. which w i l l  
keep t h e  hands and body i n  r a d i a t i o n  f l e l d s  ~5 R / h r .  

c. A l l  contaminated materials removed from cells s h a l l  b e  bagged and 
taped ,  p laced  i n  m e t a l  or plywood c o n t a i n e r s ,  and tagged f o r  disposal- .  
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HANDLING AND STORAGE OF RARE AND VALUABLE MATERIALS 

1. Each u n i t  ( s o u r w ,  capsule, b o t t l e ,  e t c . )  s h a l l  b e  s t o r e d  i n  a con ta ine r  
that i s  i d e n t i f i e d  by a l a b e l  of yel low tape and a number. 
s h a l l  appear i n  a t  least three p l a c e s  (Q12Oo a p a r t )  a long wi th  t h e  
words PRODUCT STORAGE CAN. 

The number 

2 .  A card shall b e  f i l l e d  i n  w i t h  t h e  fo l lowing  informat ion:  

a. Date 
b .  Radioac t ive  material, forn and ‘mount ( c u r i e s ,  grams, e t c . )  
c. Radia t ion  survey measurement ( i f  a v a i l a b l e )  
d. Product  storage can number 
e ,  Signature  

3 .  The card  shall. be d isp layed  at the  operating f a c e  of the cell. .here the 
material i s  s t o r e d ,  If t h e  material i s  moved t o  another  ce l l ,  the card  
s h a l l  be  d i sp layed  a t  t h e  new l o c a t i o n  with the t r a n s f e r  noted. 

4 .  Entries s h a l l  be  recorded i n  t h e  C e l l  Log Book. (A s e p a r a t e  book i s  
a v a i l a b l e  at each c e l l  f o r  a l l  o p e r a t i o n s  a f f e c t i n g  the t r a n s f e r ,  
storage,  process ing ,  handl ing,  or d i s p o s a l  of product  materTals.) 
E n t r i e s  s h a l l  i n c l u d e  t h e  d a t e  and t i m e  of the ope ra t ion  and the 
signature of the  persoma performing t h e  operation. 

5 .  All product  storage cans must be i nven to r i ed  each day and recorded 
i n  the log book. Also,  each can m u s t  h e  accounted f o r  before waste 
t r a n s f e r s  t o  t h e  b u r i a l  ground are made. When i t  becomes necessary  
to retire a product  s t o r a g e  canE1, a d e s c r i p t i o n  of t h e  d i s p o s i t i o n  
must b e  recorded i n  the l a g  book. 
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L n d i c s t s r  l i g h t  (red) - Light burns when conveyor is r u n n i n g ,  

Turn-butmn switch - L e f t  position Pocks out cssnveyor. R5ght 
pobition al lows conveyor t o  be moved. 

Center  push bu t t an  -Activates conveyor to move to tha t  selected 
.hQcakiun* 

tefc j o g  bu t ton  - Permits rnovhg conveyor to l e f t .  

Right  j o g  b u t t o n  - P e r m i t s  moving conveyor to r i g h t .  

C-~bddes :  E and W have indicator l i g h t s  for each of the fou r  eePlsi 
at ea& of t h e  cubicles to show t h e  location of the do l ly .  
Xncartdeacent lights 96) ~ ~ o v c - ,  t h e  c e l l  ope ra t ing  face a lso  show 
the Locatiaa clf Lhe d o l l y ,  

1. Horn -. Somds  to indicate ahnomaP cond i t ion ,  

2 ,  Ligh t  - Ind-kcat.es Cia11-y stopped east of cell, 

3 .  Llght  - ~.ndfcates  do l ly  s topped west of cell. 
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5.  Key Lock - Key must be used t o  change p o s i t i o n  of lock-out swi tch .  
(Bldg.  3047 s u p e r v i s o r  must b e  n o t i f i e d  b e f o r e  swi tch  i s  moved from 
normal p o s i t i o n . )  

T h e  conveyor d r i v e  mechanisms l o c a t e d  o u t s i d e  cf each oE t h e  I W O  

c u b i c l e s  are equipped w i t h  e l e c t r i c a l  b rak ing  systems through ii 
magnpLlc c l u t c h  arrangement t o  keep t e n s i o n  on the d r i v e  cable when 
the d o l l y  i s  moving In e i t h e r  d i r e c t i o n .  If t h e  conveyor f a i l s  
t o  o p e r a t e ,  check c l u t c h e s  f o r  proper  ope ra t ion .  T n  case of am 
emergency, t h e  magnetic b rake  can be  disengaged and t h e  d r i v e  shaft 
turned by hand a t  e i t h e r  of t h e  two c u b i c l e s .  The motor d r i v e  u n i t s  
are exm-lned and s e r v i c e d  annua l ly  by t h e  P&E Div i s lon  on t h e  r o u t i n e  
maintenance program. 

1. 

2.  

3. 

4 .  

5 .  

6. 

Observe l o c a t i o n  of d o l l y  and check w i t h  o t h e r  ope ra t ing  personnel  
t o  b e  s u r e  d o l l y  is  a v a i l a b l e .  
d o l l y  i s  empty. 

Examine d o l l y  v i s u a l l y  t o  b e  s u r e  

(a) Conveyor relay pane l  - Lock-out swi tch  should be a t  N (normal) 
p o s i t i o n .  
(b) C e l l  and cubic le  swi t ches  - A l l  swi t ches  should be  i n  the s t o p  
position. 

To move d o l l y  from one p o s i t i a n  t o  ano the r ,  proceed t o  t h e  d e s i r e d  
ce1.l d e s t i n a t i o n  and p r e s s  t h e  c e n t e r  bu t ton .  

\Then i n d i c a t o r  light comes on a t  t h e  d e s t i n a t i o n ,  remove access  
cover i n  t h e  a p p r o p r i a t e  c e l l  and check p o s i t i o n  of d o l l y .  The 
d o l l y  may be  rn0ve.d t o  the r i g h t  o r  l e f t  by p r e s s i n g  one of t h e  
j o g  b u t t o n s .  
may b e  checked through t h e  s h i e l d e d  viewing windows. 

The p o s i t i o n  of t h e  d o l l y  i n  t h e  two access c u b i c l e s  

When p l a c i n g  material on t h e  d o l l y  always check t h e  d o l l y  a f t e r  
loading  t o  b e  sure t h a t  the. d o l l y  i s  prope r ly  loaded €or transfer. 
A loss of material. from t h e  d o l l y  between s t a t i o n s  can r e s u l t  i n  
a the-consuming recovery  ope ra t ion .  

CAUTION - The fo l lowing  p recau t ions  must b e  taken when i t  i s  necessary  
t o  reaove t h e  covers  from t h e  access cub ic l e s :  

a. A r a d i a t i o n  survey ins t rument  ( c u t i e  p i e )  i.n good worki-ng 
c o n d i t i o n  must: b e  used t o  monitor c u b i c l e  opening. 

b .  The access cover  i n  one of t h e  f o u r  ce l l s  must have one end 
r a i s e d  $1 i n .  t o  p rov ide  a d d i t i o n a l  a i r  f l o w  through the  
opening. 

c. A gas mask or Comfo mask. and "C" zone c l o t h i n g  m u s t  b e  worn. 
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d e  The area around t h e  c u b i c l e  must be  roped aff  as a p o t e n t i a l  
csntannination zone, and b l o t t e r  paper must be placed on the 
f l o o r ,  The zoae must be maintained u n t i l  t h e  opera t ion  i s  
c m p l e t c  and the  area is cleared far r ~ u t i n e  access, 
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RADIOACTIVE SOLID WASTE HANDLING AND DISPOSAL 

A l l  s o l i d  rcidi-oactive w a s t e  except  t ransuranium solid waste w i l l  b e  
packaged and handled aceord ing  t o  No, 5 . 3 . ,  "Disposal  of S o l i d  Kadio- 
a c t i v e  Tdastes ," o f  t h e  -._______- Frocedures  -.-..--.- and P r a c t i c e s  for Kadia t ion  Pro-  
-&-.A t e c t i o n  Health Phys ics  Manual, 
p l a s t i c - l i n e d  h o t  ~ a n i  f o r  t r a n s f e r  t o  a yel low Dimpster o r ,  by 
s p e c i a l  r e q u e s t ,  m a y  be  sent  d i r e c t l y  t o  t h e  B u r i a l  Ground (see  Hot 
Can Handling Procedure) .  

Low-level wasehe may be p laced  i n  

The mnipix1.ator ce l l  supe rv i so r  s h a l l  h e  consul ted  concerning t h e  decon- 
tamina t ion ,  packaging, cask procurement,  cask load ing ,  and cask  removal 
ope ra t ions  

Form UCN-2822: Request f o r  Transfer of Contaminated Mate r i a l  t o  Bur ia l  
~ ~ o u n d ,  shnl.1 accompany a l l  s h i e l d e d  cask o r  special  t r a n s f e r s  tso the  
B u r i a l  Ground from Bldg. 3047. A Radia t ion  Work Permi t ,  Form UCN-2779, 
s h a l l  be  executed as r equ i r ed  (see Procedures  and P r a c t i c e s  f o r  Radia t ion  ---- 
P r o t e c t i o n ,  El~?l.tli PhJ&(:s Manua?, No. 3 . 2 )  

Five types  of s h t e l d e d  t r a n s f e r  casks  arc a v a i l a b l e  f o r  use i n  Rldg.  3047 
t o  t r a a s p o r  t h igh - l eve l  and in t e rmed ia t e - l eve l  b e t a  and g m a  w a s t c  t o  
the  Burla1 Ground+ One t y p e  of sh i e lded  cask ( ~ W Q  a v a i l a b l e )  i s  a 
s h i e l d e d  Dumpster with approximate i n s i d e  dimensions ips fo l lows:  

23  by 68 i n .  
4 4  by 68 i n .  
2 8  i n .  a t  back 
32 h. a t  f r o n t  
30 f t 3  

1 

a t  bottom 
a t  top 

h e i g h t  

approximace volume 

The m a t e 1 5 2 1  of c o n s t r u c t i o n  is  steel  and t h e  s h i e l d i n g  i s  1-- in . - thick 
l e a d ,  Arrangements f o r  the cask may b e  made through the  B u r i a l  Ground 
foreman, te lephone  3-6356. 

The second type of sh i e lded  cask (mci a v a i l a b l e )  is  a s h i e l d e d  Dumpster 
w i t h  approximate i n s i d e  dimensions as fo l lows:  

20 b y  38 i n .  
3 7  by 38 i n .  
2 4  i n .  a t  back 
1.6 i n .  a t  front 1 
1.0 f t 3  

a t  bottom 
at top 

h e i g h t  

approximate volume 

'Yhe material of c o n s t r u c t i o n  i s  s t a i n l e s s  steel  and the  s h i e l d i n g  i s  
4 i n .  of l ead .  One of the casks is s t o r e d  i n  Bldg. 3029, and t h e  
o t h e r  is  s t o r e d  a t  t h e  F i s s i o n  Prodtxcts Development Jabora tory  . 
T h e  t h i r d  cask  accommodates a one-gallon can and i s  designed f o r  t o y  or 
bottom loading  and f o r  bottom d i scha rge  .. The s h i e l d i n g  i s  4-irr e - t h i c k  
l e a d .  Cans may be int.roduced and removed f rom conveyor c u b i c l e s  A o r  B 
w i t h  the cask.  A f t e r  t h e  cask is  loaded and the drawer i s  locked i n  
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the closed pcsftion, it s h a l l  be enclosed in two or more layers sf 
heavy Q~%sS,LC sheet and placed 2n a metal tray for transfer t o  che 
Burial Ground, 
prevent  la teral  or v e r t i c a l  movement. 

The cask m a s t  be secured on t h e  transport vehicle t o  

The fourth type of shieEded cask is t h e  P i e r c e  cask, l e  is designed 
for t o p  9aading and i s  empeied by tilting t o  an inverted p o s i t i o n  and 
al2otsfng the waste packages to s l i d e  ou t .  The shielding is 8-ine-thick 
kead, and the cavity size Is 12 i n o  diam by 24 i n .  high, The weight 
o f  the cask  i s  %90,6400 I b *  

The f i f t h  type of cask i s  che Schaich cask. It i s  designed primarily 
f a r  transporting r a d i o a c t i v e  waste and materials from the Isotopes 
Area to the Fiss-icaa Produets Development Laboratory a The sh ie ld ing  
is &in.-thick lead, and the cavity s i ze  is 1 2  i n .  d i m  by 18  in. high. 

A l l  transuranium sok id  waste w i l l  be  packaged and harndled according 
to tlne "Interim Proeedure for Storage of Transuranium S o l i d  Wastse," 
No, A-9 i n  the Procedures  and Practices for Radiation Protection, 
Health %hysI@s Manual, 
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HOT CAN HANDLING PROCEDURE 

1. Cans reading <200 &/hr w i l l  be plared i n  ths s h i e l d e d  Dumpstci- 
at t h e  east cnd o f  the Isotopes Area by o p e r a t i n g  pcrsonnel, 
Place r a d i a t i o n  tags  o r  s i g n s  on cans  i n  use  readjcig >6  mR/hr. 

2. Cans read ing  >200 ImR/hr must b e  handled on a s p e c i a l  pickup b a s i s  
( c a l l  Bur i a l  Ground, 3-6356,  t o  a r range  f o r  special p ickup) ,  

3 .  U s e  only "Approved f u r  TJse" tagged empties equipped w i t h  a p l a s t i c  
bag I- iner .  

4 .  %'he Zoning Procedure is  always i n  effect .  
-I 1-11. 

5.  Personnel  i n  BPdg. 3047 are r e s p o n s i b l e  f o r  the foil-owing: 

a. Taping the bags  c losed  
b. Monitoring and t agg ing  a l l  cans  
c .  Taping covers  on a l l  cans f o r  Burial Ground pickup 
d .  P l ac ing  cam i n  proper location f o r  pickup 
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1. Remotely decontaminate manipula tor  

2 ,  Remotely de-tang mn1pul .a tor  t o  b e  removed 

3 .  Spread and t a p e  down b l o t t e r  paper  i n  f r o n t  of c e l l  

4. Drape p 1 a s t . k  s h e e t  down t h e  f ron t  f a c e  of c e l l  

5 .  Rope aff o p e r a t i n g  area 

6 .  NOTE: \\Then extremely hazardous contaminat ion is  suspec ted ,  an 
announcement should  be made over  t h e  PA system, and t h e  
b u i l d i n g  should be  pu t  i n t o  containment c o n d i t i o n ,  

7. Obtain Rad ia t ion  Work Permi t ,  

8 Minimum pro t . ec t ive  c l o t h i n g  requi rements  are: 

Covera l l s  

Gloves 
Assau l t  mask 
Cap 

Shoe COVf2TS 

9. Mil lwr igh t  w i l l  proceed wi th  normal manipula tor  removal procedure,  
which i n c l u d e s  bagging i n  p l a s t i c  as i t  is removed. Heal th  Phys ics  
r e p r e s e n t a t i v e  w i l l  b e  i n  a t t endance  c o n t i n u a l l y  dur ing  manipula tor  
removal a 

10,  After removal, r a d i a t i o n  permitting, a smear should be  taken on t h e  
slave end s f  the manipula tor  by c a r e f u l l y  c u t t i n g  t h e  p l a s t i c  cover- 
ing and r e s e a l i n g  after t h e  smear is  taken.  

11. Decontamina~ion procedure w i l l  be determined by the above smear. 

12 ,  A f t e r  manipula tor  i s  r ep laced ,  a l l  paper and p l a s t i c  should be 
picked up, and the e n t i r e  o p e r a t i n g  area should be smeared and 
cleaned if necessary .  

13. If  b u i l d i n g  was put i n t o  containment €Q.P removal of manipu la to r s ,  
r e t u r n  t h e  b u i l d i n g  t o  n ~ m a l  c o n d i t i o n s ,  
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VACUUM SURGE TANK DRAINING 

1. 

2. 

3 .  

4 ,  

5. 

6 .  

7. 

8.  

9.  

10. 

11 e 

12 .  

The atinunciator i n  Room 109 and vacuuii pit panelboard w i l l  sound an 
a l a m  when F-104 has a liquld level of Q7 in, Acknowledge both alarms. 

Shut. down vacuum system by stopping vacuum pump (J-101) . 
Bleed off vacuum i n  1'-184 to atmosphere by opening bleed valve a t  
vacumi pie:  panelhoard.  

Open MCV-104 

Open steam to 5-108 (steam j e t )  (HS-108). 

A l l o w  jet to run u n t i l  TS-108 iadtccates that P-PO4 is e.mpt.y. Turn 
off  s t e m  1 

F-PO4 should be rinsed w i t h  B20 c?ack tine i t  becomes necessary to 
empty tank under nomal operations. 

To r i n s e  F-104, start vacuum system and add H20 through b leed  valve 
a t  panelboard unt.i.1 the level alarm sounds. 

Repeat s t e p s  2 through 7. 

Sta r t  vacuum pump. 

Reset a l l  a l a r m . .  
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VACUUM SEAL WATER TANK DRAINING 

1. Shut dawn vacuum system by s topp ing  vacuum pump (J-101). 

2.  Open HCV-105. 

3 .  Turn on steam t o  5-108. 

4 .  Continue jetting u n t i l  TI-108 i n d i c a t e s  t h a t  F-105 is  empty. 
NOTE: Low-level alarm will sound. 

5. Close HS-108. 

6 .  Close HCV-105.  

7 .  Add H 2 0  to F-105 through v a l v e  a t  panelboard u n t i l  l e v e l  alarm on 
F-195 i s  i n  normal c o n d i t i o n .  

8. S t a r t  5-101. 

9, Reset a l l  alarms. 
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VACUllM PIT ZNTKY 

1. A Health Phys ics  surveyor  should be i n  a t t endance  a t  a l l  times w h e n  
e n t r y  i n t o  the vacuum p i t  becomes necessary .  

2 .  L E  at a l l  p o s s i b l e ,  the vacuum system should be s h u t  down, and F-.-105 
and F-104 shou ld  be r i n s e d  as per  Vacuum Surge Tank Draining Procedure.  

3 .  S e r  up contaminat ion zone around access port. 

4 .  P u l l  marihole cover  from vacuum p i t  access p o r t .  

5. Have Heal th  P h y s i c s  survey c a r e f u l l y  from top  of p o r t .  

6 .  Heal th  Phys ics  surveyor  will survey and spot-smear vacuum p i t ,  t h i s  
survey and smear procedure will determine  p r o t e c t i v e  c lo th ing  t o  h e  
worn. 



HOT OFF-GAS AND CELL VENTILATION SUMP JET OPERATION 

Description 

Two sumps a r e  l o c a t e d  i n s i d e  c e l l  D t o  d r a i n  t h e  h o t  off-gas  and c e l l  
v e n t i l a t i o n  d u c t s .  
empties i n t o  a IO-gal s t a i n l e s s  steel d i s c h a r g e  t ank ,  
i n  t h e  system a r e  remotely ope ra t ed  bel lows-sealed v a l v e s .  The c o n t r o l s  
are l o c a t e d  on t h e  o p e r a t i n g  f a c e  of ce l l  D. 

Each sump has  a s e p a r a t e  steam j e t  syphon which 
The process  v a l v e s  

High-level p r e s s u r e  swi tches  f o r  each sump are l o c a t e d  on t h e  f a c e  of 
c e l l  D ,  and t h e  alarm i s  connected t o  t h e  Edwards Annunciator Panel  
i n  t h e  c e l l  o p e r a t i n g  area. 

When t h e  alarm i s  a c t i v a t e d ,  acknowledge t h e  a u d i b l e  a larm and proceed 
w i t h  t h e  fo l lowing  o p e r a t i o n s :  

1. C e l l  V e n t i l a t i o n  Sump 

a. 
b .  

d .  

e. 
f .  

g .  
h. 
i. 

C .  

Close v a l v e s  1 and 5 
Open v a l v e  2 
Open v a l v e  4 
Open manual steam v a l v e  l a b e l e d  STEAM TO CELL VENTILATION SUMP 
JET 
Allow steam t o  flow for $1 min a f t e r  alarm l i g h t  goes of f  
Close manual steam v a l v e  
Close v a l v e  4 
Close v a l v e  2 
Open v a l v e s  1 and 5; observe f l o w  from tank  t o  d r a i n  

2.  Hot Off-Gas Sump 

a .  
b. 

d. 
e. 
f .  

g *  
h.  
i. 

C .  

Close v a l v e s  1 and 5 
Open v a l v e  2 
Open va lve  3 
Open manual steam v a l v e  l a b e l e d  STEAM TO H.O.G. SUMP JET 
Allow steam t o  f l o w  f o r  Ql min a f t e r  alarm l i g h t  goes of f  
Close manual steam v a l v e  
Close v a l v e  3 
Close v a l v e  2 
Open v a l v e s  1 and 5 ;  observe flow from tank  t o  d r a i n  
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VACUUM P I T  PANELBOARD 

1. Acknowledge alarm a i  Edwards Annunciafor aiid then  a t  vacuum p i t  
panelboard.  

2 .  The fo l lowing  it-ems could cause alarm: 

a .  Surge Tank HiLh . Level 

C o r r e c t i o n  - c o n t a c t  one of t h e  persons  mentlioized i n  3 .  f o r  
i n s  t ruc t ions  

b. Vacuum P i t  Sump High -. . . . . .. Level ... . .. . .. . . . . . . ___--.I-_ . 

Correc t ion  - open HS-101 vacuum sump d r a i n  va lve .  Open HS--108 
steam t o  j e t  valve.  Allow steam j e t  t o  o p e r a t e  untj.1 temperature  
i n d i c a t o r  on TI-108 shows a rise i n  tcmperatiire. Close HS-101 
and HS-108. 

c .  TA-101.  TA-108. T A - l O l A .  TA-103. and TA-105 

C o r r e c t i o n  - check Wheelco C o n t r o l l e r s  and n o t e  which is ca ix ing  
alarm. 

TA-101 Vacuuni Pump South Bearing Case Temperature - c o n t a c t  one 
of t h e  persons mentioned i n  3 .  f o r  i n s t r u c t i o n s .  

I_ TA-108 --_ Je t  Dischargc l’emperature - chcck Hs-108 (steam t o  j e t )  
v a l v e  t o  make s u r e  t h a t  -it is c l o s e d .  

T A - I O U  Not o p e r a t i n g  

TA-103 I---- 

C-103 k a t  Exchanger H 2 0  Discharge Temperature - i n c r e a s e  
f l o w  through cool ing  1120 rotometer  by opening manual v a l v e  
l o r a t e d  just behind sotometer.  

TA-105 Seal H z O  Temperature ~- i n c r e a s e  f low through cool ing  
E 2 0  rotometer  by opening manual valve l o c a t e d  j u s t  
behirid ro tometer .  

C o r r e c t i o n  _-- add H 2 0  t o  F-105 by manual v a l v e  l o c a t e d  behind 
panelboard u n t i l  alarm r e t u r n s  t o  norrral c o n d i t i o n .  

e .  Seal H 7 O  Tank. (F-105) High Level  

Correc t ion  - open HS-105 v a l v e ,  open IIS-108, and a l l o w  j e t  t o  
o p e r a t e  u n t i l  a l a r m  r e tu rns  t o  normal. 

3 .  For f u r t h e r  in format ion  con tac t :  

W .  G .  ‘Taturn Lenoir  C i t y  
E .  E .  P i e r c e  Kings  ton  
E .  E .  Beauchamp Oak Ridge  

986-8649 
376-6316 
4 8 3 -- 70 8 8 
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CONTAINMENT PROCEDURE 

1. In the event the b a i l d i n g  should be in containment, designated lights 
at each entrance to the containment area will be flashing, and an 
intermittent sounding horn can be heard in each stairwell and also 
in the operating area. Push horn reset button in center stairwell 
t o  silence horn. Lights will continue to flash. 

2. Call Health Physics. 

3.  Check r a d i a t i o n  monitor panel in southeast stairwell to see if 
containment was caused by a radiation incident. 
NOTE: It takes two air monitors alarming simultaneously to cause 

building to go into containment. 

4 .  If radiation has caused building to go into containment, have Health 
Physics "dress o u t "  in appropriate protective clothing and enter 
the containment area to survey the situation. 

5 .  After survey has been completed, contact one of the persons listed 
in 10. for further instructions. 

6. If radiation d id  not cause the building to go into containment, 
enter operating area and press Alarm Reset button on Air System 
Control Panel and on Edwards Annunciator. 
horns. 
is reset and  bullding is back in normal condition. 

This will s t o p  all 
Plashing l i g h t s  nil1 continue to opera.te until Air System 

7. If power failure caused containment, fo l low Power Fa i lu re  Correction 
Procedure in Bldg. 3047 Procedure Manual. 

8. Check pressure differential between cells and operating area. A 
differential o f  -0.25 water gage will cause building to go into 
containment, Note which cell OK cells caused containment and 
contact one o f  the persons listed in 10. 

9. To reset containment and return building to normal condition after 
the cause has been corrected, do the following: 

a. Press button on Air System Control Panel. 
b .  Start AJ-106 at Motor Control Center in Room 102. AT-302A 

should be running. 

10. For further information contact: 

W. G .  Tatum Lenoir City 
E. E. Pierce Kingston 
E. E. Beauchamp Oak Ridge 

986-8649 
3 7 6- 6 3 16 
483-7088 
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PLANT EVACUATION PROCEDURE 

Immediately upon hear ing t h e  P l a n t  Evacuat ion s i g n a l  the fo l lowing  
o p e r a t i o u s  will h e  pertormed: 

1. Shut down a l l  o p e r a t i o n s  p o s s i b l e .  Turn out  l i - g h t s  i n  l a b o r a t o r i e s  
and offices. 

2 .  The s e a r c h e r s   ill s e a r c h  t h e i r  ass igned  areas,  a l e r t i i i g  and 
evacuat ing  a l l  personnel .  

3 .  Evacuation r o u t e  f o l l o w s  I s o t o p e  C i r c l e  t o  5 t h  Street t o  C e n t r a l  
Avenue to E a s t  P o r t a l ,  

4 .  A f t e r  inaking a s e a r c h  of t h e  b u i l d i n g ,  t h e  s e a r c h e r s  will r e p o r t  to 
i l ie b u i l d i n g  warden a t  t h e  s o u t h e a s t  stairwell, f i r s t  f l o o r .  
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Protective Clo th ing  and Equipment. 

1. P r o t e c t i v e  C lo th ing  

The n o m a  min$mm p r o t e c t i v e  c l o t h i n g  r equ i r ed  f o r  work I n  t h e  
l a b o r a t o r i e s  and cell a r e a s  of BTbg. 3047 consists of the fol lowing:  
( a )  s a f e t y  g l a s s e s ,  (blob khaki  c l o t h i n g ,  l a b  c o a t ,  and ( c )  s a f e t y  
shoes. Such items as c o v e r a l l s ,  gloves, caps, j a c k e t s ,  e t e .  are 
pravided for wear as needed. 

Clo th ing  should f i t  p rope r ly .  h o s e  c l o t h i n g  can g e t  snagged un 
equipment, c l o t h i n g  legs t h a t  are too  long  can l ead  t o  f a l l s ,  o r  
c l o t h i n g  t h a t  is  OS t i g h s  can 
c iency .  Clo th ing  marked a t c o n t a d n a t i o n ' '  cannot be  worn o u t s i d e  
regulated zone areas except when t r a v e l i n g  i n  a p rope r ly  marked 
v e h i c l e "  

d i s c o d o r t :  and loss of effi- 

2.  Hasks 

Three types  of gas anasks are a v a i l a b l e  f o r  use  i n  Bldg. 3047: 
(a> s t anda rd  a s s a u l t  mask, (b) f u l l - v i s i o n  mask, and (c) a i r - supp l i ed  
r e s p i r a t o r .  Gas masks a r e  used i n  areas where a i r b o r n e  contamination 
or vapor hazards  exist or  can be expected to occur .  These areas are 
des igna ted  by supervision as they occur, and a gas+lmask must 
C e r t a i n  areas are permanent gas mask areas. G a s  mas&.s are used once 
and then  sent f o r  c l ean ing .  
and d e l i v e r e d  t o  the Wealth Phys ics  o f f i c e  a f t e r  use, no t  Ea€t  lying 
around. 

Tney should be placed in p l a s t i c  bags 

Eye. g l a s s e s  cannot be worn with either the a s s a u l t  m s k  or 
t h e  f u l l - v i ~ i ~ n  m s k .  

A supply a€ gas masks i s  kept m hand for n o m 1  use, 
i n  t h e  Emergency Cabinet  are for  emergency useh I f  i t  is necessary  
t o  use masks ?Exom these c a b i n e t s  becauae of s h o r t  supply, supewfsaican 
should n o t e  t h i s  and r e p l a c e  the masks as  soon as poss ib le .  The mas 
in t h e  Emergency Cabinet are no t  t o  be removed without permission of: 
the b u i l d l u g  wugemlsar 

The gas laasks 

except in emergencies 

3. &&r-Llnet S u i t  

The a i r - l i n e  s u i t  is used for p r o t e c t i o n  from contaminat ion and for 
some chemical. work. It econsfste of three s e c t i o n s :  (a) air-line 
vest ,  (b) p l a s t i c  top  and helmet, and ( e )  p l a a t i c  t r o u s e r s .  The 
vest  I s  worn under t h e  tog and a n  a i r - l ine i s  connected t o  a quick- 
connect  f i t t i n g  on t h e  v e s t .  A hbdbanad wi th  a i r - l i n e  attached 
f i t s  around the forehead ,  and two a i r  l i n e s  extend i n t o  t h e  Legs 
of t h e  s u i t .  Cornpressed a i r  s a t  25 p s i  is suppl ied  t o  t h e  s u i t .  
A draws t r ing  i n  t h e  top  p a r t  of t h e  s u i t  a l lows  i t  to b e  tlght- 
ened j u s t  below the waist, and.air is exhausted a t  t h i s  point. 
Normally, no t  more than 50 f t  of a i r  l i n e  is used between the  a i r  
supply and the s u i t ;  pemissPon t o  u s e  more must B e  ob ta ined  from 
bu i ld  irig , Supervisfofi: 



\&hen Yiorkirng i n  an a i r - l i n e  s u i t ,  a n  opera tor  rrnust be ohserved 
c o n s t n n t l y  . The observer  g ives  a s s i s t a n c e  t o  t h e  o p e r a t o r  p u t t i n g  
on o r  removing t h e  s u i t  and observes  whI1.e t h e  work i s  being done. 
H e  keeps the  a-Lr l i n e  s t r a i g h t ,  provides: t o o l s  and equlpment, 
sild must be  re,aJy t o  g i v e  emergency a s s i s t a n c e  i f  r e q u i r e d .  

S i t u a t i o n s  which requjre a i r - l i n e  s u i t s  i.nclude decontaiiifnation 
i n  c:\?ls, -?:z~!l Citg o f  l a r g e  amour-i~s of a c i d ,  a ~ i d  removal of con-- 
tarni gAdtecl equ1: + , S E ~  from eel Is * 

Air-lLne s u l t s  are checked f o r  damage when they are brought into 
the  b u i l d i n g .  They should a l s o  be i n s p e c t e d  by the obse rve r  before 
use ld 

No inore t han  two a i r  P ines  should be used a t  one s t a t i o n  a t  t h e  
nomml a i r  pressure s e t t i n g .  

4 .  Face S h i e l d  -* I 

P l a s t i c  face s h i e l d s  are to be worn wh i l e  pouring nr mixlng chemi- 
cals. These s h i e 1 . d ~  a r e  not  des igned  as p r o t e c t i o n  from i m p a c t ,  
b u t  are t o  p reven t  harmful  chemicals or p a r t i c l e s  from coming i n  
conlract w i th  t h e  f a c e .  

Face s h i e l d s  shoiil-d be c l e z n r d  b e f o r e  and after use and should be 
kept  o f f  the work t a b l e s .  Face shiel.d,a l y i n g  around are l i k e l y  
t o  p i c k  up harmful chemica ls ,  

5. Safety Glasses 
_I-* 

It is a b u i l d i n g  r e g u l a t i o n  that s a f e t y  g l a s s e s  or  t h e i r  e q u i v a l e n t  
he  worn a t  a l l  t i m e s  by pe r sonne l  working i n  t h e  b u i l d i n g .  

There is  a c e r t a i n  r e s i s t a n c e  ran t h e  part of some per sonne l  t o  t h e  
wearing of s a f e t y  g l a s s e s .  Llke a l l  o t h e r  i t e m s  i n  t h i s  group, 
s a f e t y  g l a s s e s  are in tended  f o r  t h e  p r o t e c t i o n  of t h e  I n d i v i d u a l .  
Everyone siacsuld be aware of t h e  obvious need f o r  eye p r o t e c t i o n ;  
however, i f  a person cannot accept l o g i c a l  exp lana t ions  o f  t h i s  
need two s t a t e m e n t s  cover  t h e  wearing of s a f e t y  glasses : 

a. @omton sense s u g g e s t s  thew, and 
b. Regula t ions  r e q u i r e  them. 

F a i l u r e  t o  w e a r  s a f e t y  g l a s s e s  i s  cause  f o r  d i s c i p l i n a r y  a c t i o n .  
Any person who breaks, misp laces ,  contamrhnates, o r  o therwise  rendern 
h i s  s a f e t y  g l a s s e s  unusable  should  r e p o r t  t h i s  immediately t o  super -  
v i s i o n .  
be ing  r e p l a c e d .  

Labora tory  gaggles  may be worn while safe ty  glasses are 
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6 .  

7. 

8. 

to 

1. 

2.  

3 

4 .  

5. 

Hard H a r  

Az: certain t i m e s  areas i n  t h e  b u i l d i n g  may be des-ignated as "hard 
h a t "  Z Q ~ Z B .  These areas a r e  pos ted  with a p p r o p r i a t e  signs, and 
wearing of hard h a t s  is requi red  a t  a91 t fmes,  Even temporary 
en t ry  i n t o  a "hard kat" zone requires a hard  hat.. 
kept on hand as parh  ot: t h e  b u i l d i n g  p r o c e c t i v e  equipment. 

Bard h a t s  are 

S a f e t y  Shoes 

S a f e t y  shoes are supplied t o  all personnel. and should be worn 
w h i l e  working in the bui lding.  

S a f e t y  BelL-and Line  

Safety belrs and ha rnesses  are used most ly  for work a t  t h e  top  of 
a c e l l .  When a worker is i n  a c e l l  wi th  a safety l i n e ,  an observer  
i s  r e q u i r e d .  A l s o ,  t h e  s a f e t y  l i n e  must be  secured  a t  the top  of 
t h e  c e l l .  FOP work on the t o p  of a c e l l ,  t h e  Pine must b e  secured  
wi th  the minimum l e n g t h  of l i n e  which a l lows  t h e  necessa ry  freedom 
of movement. I f  a s a f e t y  belt i s  used wi th  a p l a s t i c  a i r - l i ne  s u i t ,  
it. should  b e  worn under t h e  s u i t  so  t h a t  zhe b e l t  cannot  restrict  
t h e  asr h n e .  

A safety l i n e  should b e  of minimum l e n g t h  and i n  no case should  it 
be  long enough t o  a l low a man to f a l l  more t han  h i s  own h e i g h t .  
This  rule-of-thumb i s  based more on t h e  body's  a b i l i t y  (or l a c k  of 
it) t o  s t a n d  shock than  on t h e  s t r e n g t h  of t h e  s a f e t y  b e l t  o r  l i n e ,  

"Sash cord" is  sot used f o r  s a f e t y  S i n e s ,  

S s :  
i nd iv idua l  €or h i s  own p r o t e c t i o n .  However, s i n c e  the s a f e t y  of all 
employees is of d.irecr cancern EO s u p e r v i s i o n ,  the superyfsoar must 
make sure rhat t he  p r ~ p e r  use of s a f e t y  equipment is known and adhered 

The use af safe ty  elquLpment i s  the r e ~ p ~ n s f b i l i t y  of each 

by a l l  his personnel .  

Handling and S t o r j n g  o f  Chemicals and Equipment 

A 9 1  materials weighing over  50 I b  w i l l  be  handled by two or more 
men or by t h e  crane. The weight  limit i s  50 Ib per  man. 

Loading areas w i l l  be  chained o f f  when equipment or chemicals  are 
be ing  l i f t e d  w i t h  the c rane ,  

G a s  c y l i n d e r s  w i l l  be  handled accord ing  t o  s t anda rd  procedure and 
a l l  empties  will b e  tagged and p laced  i n  t h e  EMPTY racks .  

Carboys w l l l  b e  handled by carboy l i f t e r s  and drum h o l d e r s  w i l l  b e  
f lu shed  and tagged after emptying, 

A c i d  b o t t l e s  will be  c a r r i e d  i n  approved containers and a l l  empties  
w i l l  be c leaned  immediately after emptying. 
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7 .  

8 .  

9.  

1. 

2 .  

3 .  

4 . 

1. 

2. 

3. 

A l l  e m p t y  chemical  conta iu i . i s  s h a l l  be removed from t h e  b u i l d i n g  
and s t v r e d  i n  p r o p ~ t  p laces  as soon as p o s s i b l e .  

A l l  solvents w i l l  h c  conta ined  i n  approved vessels and s t o r e d  i n s i d e  
approved solven-icl s t o r a g e  c a h i n e t s .  

S a f e t y  showers,  f i r e  f i g h t i n g  equipment a is les ,  and ex i t s  dial  1 
be kepl ~ l e a x  of a l l  materials.  

Flammable mater ia l  w i l l  no t  be  s t o r e d  under o r  above any s ta i rwel l ,  

Mechan i i ~ i l  and Electr ical  ..-.. ~~ Equipment  . ... . . 
_l__l_ ............. _____ 

N o  mechanical  e q u i p i w n t  , i. e. c r a n e s ,  pumps, a g i t a t o r s ,  e t c .  w i l l  
be  opera ted  i-inti l  t h e  ope ra to r  p e r s o n a l l y  c lcars  the immediate area 
of persvniiel .  

Main e l e c t r i c a l  switches w i l l  b e  locked o u t  and tagged whenever 
trork is  necessary  on e l ec t r i ca l  equipment. 

Danger t a g s  w i l l  no t  be  removed from equipment by anyone except  
t h e  persoti who o r i g i n a l l y  p laced  them on t h e  zqui lsnient . 
When no t  i n  I I S P ,  the c rane  hook w i l l  always b e  l e f L  a t  l ea s t  7 f t  
above t h e  Floor o r  w i t h i n  a roped-off area. 

F i r e  F i a h t i n a  and Emercsencv Eauiroment 

C e l l  personnel  s h a l l  acquaint  themsePves w i t h  t h e  o p e r a t i o n  and 
l o c a t i o n  of al I f i r e  f i g h t i n g  and o the r  emergency equipment 

A l l  per sonne l  s h a l l  acqua in t  theinselares w i t h  the o p e r a t i o n  and 
Location of a l l  s a f e t y  showers,  

A l l  p e r s o n n e l  s h a l l  acqua in t  themselves wi th  t h e  o p e r a t i o n  and 
l o c a t i o n  of a s s a u l t  masks and air-l-ixie s u i t s .  

S ince  good housekeeping is  conducive t o  s a f e t y  t - 1 ~  b u i l d i n g  supe rv i so r  
i s  r e s p o n s i b l e  for keeping t h e  b u i l d i n g  i n  an  o r d e r l y  f a sh ion  a t  a l l  
L i m e s .  

The  b u i l d i n g  s u p e r v i s o r ,  o r  h i s  des igna ted  r e p r e s e n t a t i v e ,  sliall t o u r  
tlie b u i l d i n g  each working day looking f o r  p o s s i b l c  hakards ,  eqiiiiprnent 
needing r e p a i r ,  o r  improvements t h a t  could be made. 
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This procedure dasc^rfbes the ~peratian of t h e  fo l lowing  Room 211 systems : 

1. Contafnrceut 
2 *  Heat sensor 
3,  L i q u i d  Eevef probe (glove box f l o o r )  
4 .  Glove box exhaust  
5 .  Glove box atmosphere 
6. Glove box s t a d b y  
1 .  Bag in c Bag out  
8. Glove o r  bag change 
9.  Emergency assistance swi t ch  

Containment 
_l__.l^_ 

A r e c i r c u l a t i n g  afr h a n d l i n g  system provides  f i l t e r e d  makeup a i r  t o  
Rooms 110, 211, and 212,  A i r  i s  r e c i r c u l a t e d  from Rooms 110 and 212 
through a bank of f o u r  HEPA and f o u r  roughing f i l t e r s  from each room. 
A i r  from c h i s  system i s  rou ted  t o  Room 2 1 1  b u t  no t  r e c i r c u l a t e d  from 
Roam 212, 

Exhaust a i r  from Room 211. passes  through a 20 x 16 x 2 in. FG-25 f i l -  
ter  (QRilJL Stsres No. 07-642-7796) t o  t h e  I s o t o p e s  Area Cell Vent i l a -  
t i o n  System. The p r e s s u r e  drop across the f i l t e r  is  measured on a 
0-&in. w a t e r  mngciehelic gage mounted on the exhaus t  d u e t .  The exhaust  
fllter shall b e  changed when the p r e s s u r e  drop exeeeds 3 i n .  water gage 
o r  when she  room n e g a t i v e  pressure drops below - 0 . 3  i n ,  w a t e r  gage. ,4 
magnehelic gage t.c, measure exhaus t  a i r  f l o w  i s  also mounted on t h e  ex- 
haust duc t ,  and a zhart is  located on a nearby w a l l  surface. A f low 
in excess  of 1800 cfm should  be mainta ined .  R damper i n  the  exhaust  
duc.r: m y  b e  a d j u s t e d  to maintain t h e  r e q u i r e d  o p e r a t i n g  c o n d i t i o n s .  

Daily readings  s h a l l  be  recorded on t h e  Room 211 Opera t ing  6hecklis.e: 
(see  page 7 8 ) .  

A pknotohe.llc gage. with a d j u s t a b l e  set p o i n t s  measures t h e  Room 219. 
p r e s s u r e .  
gage (normil. o p e r a t i n g  p res su re )  to t h e  Paw s e t  point: -0.15 in, water 
gage, an  alarm is a c t i v a t e d  a f t e r  a 10-sec d e l a y .  
personnel  e n t r a n c e  and exit from the room wi thout  sounding t h e  alarm. 
A by-pass swi tch  inactivates -the alarm when i t  is necessary  t o  i n t r o -  
duce remove equipment from t h e  room. An an-off swftch f a r  the 
r e c i r c u l a t i n g  a i r  system is l o c a t e d  i n  t h e  s a m e  ins t rument  panel. 

The fo l lowing  s e t t i n g s  should b e  main ta jned  f o r  normal o p e r a t i n g  c o n d i t i o n s :  

When t h e  room n e g a t i v e  p r e s s u r e  drops from -0.3 i n .  water 

The de lay  pe rmi t s  

1. Power s w f t c h  an 
2. S e l e c t o r  s w i t c h  t o  n o m a 1  

4 .  A i r  recirculariag system on 
3 ,  PhotoheSLc low set paint  at -0.15 
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To prevent  ~ X C E . S S ~ V O @  positive o r  negatlive p r e s s u r e  i n  t h e  g love  boxes 
from s o u r c ~ ~ s  oklner rhan the exhaus t  system, a Fyrex v e s s e l  i s  connected 
t o  each box t o  provide  positfve r e l i e f  a t  1 in. water gage p o s i t i v e  pres -  
sure ana ij in. gig" negative press~P-e, 

Of€-gas header pressure (Roam 212) 
Off-gas c o n t r o l l e r  s e t t i n g  (Room 212) 
Glove box pressure ( 4  ea) (Room 211) 
PhotclhejiYc se t  p o i n t s  ( 3  ea> (Room 211) 
Purge gas { a i r  or argon)  flow 
Trans fe r  chamber p r e s s u r e  

The t h r e e  process glove boxes are designed for a i r  or  argon atmosphere.  
A i r  o r  argon is  s e l e c t e d  manually and f lows through the purge system 
mentioned f n  rhe glove box exhaust  d e s c r i p t i o n .  
pas ses  through sollonoid va lves  and ro t ame te r s  for both  low and high flow 
t o  each box. A photohel ic  u n i t  with a d j u s t a b l e  set  p o i n t s  c o n t r o l s  bo th  
t h e  purge  (low f l o w )  and h igh  flow t o  each g love  box. 

The air or  argon flow 

Readings for t h i s  system are recorded under t h e  glove box exhaust. l i s t i n g .  

The access glove box is  an a i r  atmosphere box and i s  no t  used f o r  process ing  
o p e r a t i o n s .  
approximately 1 in. water gage. I n l e t  a i r  t o  t h e  box f lows  through a 
50 fi l icer with changeable  cartridge. 

The n e g a t i v e  p r e s s u r e  i s  c o n t r o l l e d  wi th  a Maxitrol valve t o  

The f a l k x ~ l n g  op t? ra t iuns  are t o  be performed when g love  boxes are t o  be  
left unactended overnight. oxk~&$&?&et?ds, or for i n d e f i n i t e  pe r iods  of t i m e :  

2. For pe r iods  of t i m e  exceeding f i v e  days ,  gloves hanging on t h e  
o u t s i d e  of cthe p o r t s  s h a l l  b e  enc losed  i n  a p l a s t i c  bag s e a l e d  to 
t h e  glove port. 

3. Gloves shall be monitored f o r  r a d i a t i o n  contaminat ion  by probe and lo r  
smear before use a f t e r  be ing  una t tended  overnight, an weekends, o r  
f o r  i n d e f l n i t e  p e r i o d s  o-E t i m e .  

4 .  Gloves shall be changed on a monthly b a s i s  i n  g love  boxes known t o  
conbafn h igh - l eve l  quan t f t i e s  of curium-244 contaminat ion ,  

Record on Room 211 checkl is l ;  s t a a d b y  t i m e  (dace start  and d a t e  end) and 
glove changes.. 
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The fo l lowing  opera t io i t s  s h a l l  be  prrforrned du r ing  the  bagging ou t  and 
bagging i n  of m a t e r i d s  i n  t h e  access g love  Sox: 

1. 

2. 

3 .  

4 .  

5. 

6.  

7 .  

8 "  

Place a p i e c e  of b l a t t e r  paper on the f l o o r .  

Wear "C" zone c l o t h i n g ,  shoe c o v e r s ,  rubber  g loves ,  and a gas  mask 
du r ing  t h e  e n t i r e  ope ra t ion .  

Placc a n  a l p h a  survey meter w i t h  an air f i l t r i -  a t tachment  as  near  t o  
the opera t  i o n  as  p o s s i b l e .  T h j  s ins t rument  w i l l  d e t e c t  a i r b o r n e  
pa r t s ' c lp s  and w i l l  p rovide  a survey  metes t o  check hands,  c l o t h i n g ,  
e t c ,  du r ing  and a f t e r  t h e  bagging ope ra t ion .  

A l l  bag-out o p e r a t i o n s  s h a l l  b e  a two-man j o b "  

Examine bag carefril1.y b e f o r e  bagging o p e r a t i o n  t o  be s u r e  t h e r e  are 
no l eaks .  

Place mater.ial i n  bag and work t o  bottom o f  bag. Arrange bag c a r e f u l l y  
on hea t  sealer  t o  ~ e m ~ v e  wr ink le s .  Close  h e a t  sealer jaws and app ly  
h e a t .  Sea led  area should have a c lear  appearance  when seal  i s  e f f e c t i v e .  
Carefu1.J-y c u t  through c e n t e r  of seal t o  remove bagged matertal and leave 
a sealed bag 011 t h e  p o r t .  

P l ace  bagged material  i n  a m e t a l  c o n t a i n e r  f o r  t r a n s p o r t  o r  temporary 
s t o r a g e -  

Survey a&l mairerjals involved i n  t h e  bagging o p e r a t i o n  and c l e a n  i f  
necpssa ly  t o  clear area f o r  normal o p e r a t i o n .  

BagIn. 

1. 

2 .  

3 .  

4 . 

5. 

I t r m s  1, 2 ,  and 3 under B a g  O u t  s h a l l  a p p l y e  

Except i n  unusi.inl c i rcumstances  a. bag-in o p e r a t i o n  may be performed 
by one man. 

The p r e f e r r e d  method of bagging mater ia l  i n  a glove box i s  t o  p l a c e  
t he  macerial i n  t h e  e x i s t i n g  bag and i n s t a l l  a new bag over  t h e  e x i s t i n g  
bag. R ~ l e n s e  e x i s t i n g  hag t o  i n s i d e  of box (see B a g  Change procedure) .  

A p l a s t i c  bag s h a l l  he taped under t h e  p o r t  and opened enough t o  t r a p  
any r a d i o a c t i v e  p a r t i c l e s  t h a t  may be dropped du r ing  t h e  bag change 
ope ra t ion .  

S I I T V ~ Y  all materials involved in the bagging o p e r a t i o n  and c l e a n  i f  
necessary  t o  c l e a r  area f o r  normal ope ra t ion .  
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Glove or Bag Change 
---.- 

The fo1lasr;ring procedure s h a l l  b e  fol lowed dur ing  g love  o r  bag changes 
i n  the Soom 211 glove boxes: 

I. Tape a pl.as!:bc bag under t h e  bag or g l ~ ~  p o r t  and open enough t o  
t r a p  any r a d i o a c t i v e  material t h a t  may b e  r e l e a s e d  dur ing  t h e  change 
o p e r a t i o n .  

2. Place b l o t t e r  paper on t h e  f l o o r  under t h e  p o r t .  

3 .  Wear "C" zone c l o t h i n g ,  shoe cove r s ,  rubber  g loves ,  and an a s s a u l t  
mask dur ing  t h e  change o p e r a t i o n .  

4 .  PLace an a l p h a  survey meter w i t h  an a i r  f i l t e r  a t tachment  as near  to 
t h e  p o r t  10ration as p o s s i b l e .  This ins t rument  w i l l  d e t e c t  a i r b o r n e  
p a r t i c l e s  and wfR1 provide  a survey meter t o  check hands,  c l o t h i n g ,  
etc. du r ing  and a f t e r  t h e  change o p e r a t i o n .  

5. The change ope ra t ion  should be done slowly and c a r e f u l l y ,  

6 .  Remove inner d a m p .  B e  s u r e  an "0" ring is i n s t a l l e d  i n  the  f r o n t  
p o r t  g r o o ~ e .  Remove back "0" r i n g  and o u t e r  m e t a l  clamp. 

7. Roll c u f f  of g love  o r  bag toward f r o n t  "O" r i n g .  

8. I n s t a l l  new glove o r  bag and i n s t a l l  back r i n g  and o u t e r  metal 
clamp. 

9. Remove o l d   love or bag and f r o n t  ring t o  i n s f d e  of box and 
i n s t a l l  new f r o n t  "t0" r i n g  and i n n e r  clamp. 

10. Survey &mater ia ls  involved in t h e  change o p e r a t i o n  and c l e a n  i f  
necessary to clear area f o r  normal o p e r a t i o n .  

Emergency A s s i s t a n c e  Switch .--,-.-- 
A swi t ch  is l o c a t e d  on t h e  bottom p o r t i o n  of t h e  h e a t  sensor  pane l  QII 

the west w a l l  of Room 211. 
connected t o  t h e  dua l  alarm pane l  i n  Room 109 and t o  an amber warning 
l i g h t  a t  t h e  en t r ance  door to Room 211. I n  t h e  event  of a contaminat ion 
i n c i d e n t  o r  i f  a s s i s t a n c e  is  requ i r ed ,  t h e  swi tch  may b e  used to s m o n  
a i d .  Cheek swi t ch  once each week and record on check l i s t . ,  

The swi t ch  i s  manually ope ra t ed  and is  
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Containmen I- _---- - - -  
Exhaiist F i l t e r  P r e s s u r e  Drop - Inches Water ---- 

...._.....-.-~I Exhaust A i r  Flow - cfm I._..._._.__ 

Photohe1.j.c A l z r m  .- Power Swttch On - 
Photohel ic  A l a r m  .- S e l e c t o r  S w i t c h  t o  Normal. ........... .- 
Photohel ic  Alarm .- Low set  Point -0.15 i n .  FJatz 

~~ 

Photohel ic  Alarm ..- Air R e c i - r c u l a t i n g  Sys tem On ___.-_____ 

_I _- ....... ._ Box c 

Liquid Level __ . Probes 

T e s t  Quar te r ly  

Box A I__-_ ...... ......- 
-. ..... --- - Box R 

Box C _I._ ..__._ _.___.-.- 

Glove Box Exhaust ___ ..... .... ..I_- 

Off-Gas Header P r e s s u r e  (Room 212) _- -._ _- .. __ 
Off -Gas  C o n t r o l l e r  S e t t i n g  (Room 212) 

Glove Rox P r e s s u r e  Box A (Room 211) -<-.~ -II_ 

Glove Box Pressu re  Box B (Room 211) cI __I.,_ ..... ̂.. .. 

Glove Box Pressure Box Access (Room 211)  _ ..,.....- ^___. ...... 

Photohel ic  S e t  P o i n t s  Box I3 (Room 211) H e  ........... - LOW . _- .......... - ...... 
Photohel ic  S e t  P o i n t s  Box C ( R o o m  211)  &h-.-- - Low 
Purge G a s  (Air or Argon) F l o w  Box A _____ -.-- Box B .__-__ __ Box C 

. _-. ..... 1 ..-l_l__--.-_...__. _- 

.x_,L-.I-__I I____ 

Glove Box P r e s s u r e  Rnx C (Room 211) 

Photoliel.ic S e t  PoirlIrs Box A (Room 21.1) - . c__ ,-.-_ . Lcw ._I_ .̂ Yigh 

. .- 

----.-.-.-..... - T r a n s f e r  Chamber P r e s s u r e  - 

End Box A _I_--___..- S t a r t  .. ._I___.x__.._ q__ ......... G & ? . X ? s g e s  
....... ... Glove C h a s s  Starl: End .. 

S t a r t  End Glove Changes ...-.. ............. 
........ s__ .-... _ _ _ ~ -  --.-.II__ ...LI____ _I.___ Box H 

Box C 
Box Access S t a r t  End 

l-.__l_..l- - .- ... . .  .......... .... 
Glove C.!ianges 
__I_-- __._ ............. _ _ ~  

S i g n a t u r e  
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SING PROCEDURE 
ROOM 232 

T h i s  procedure dcssrlbes the opera t i  mi of t h e  t h r e e  vacuum furnaces i n  
Roam 292" 

Contadnment 
Access Glove Box Exhaust System 
Access Glove Box Atmosphere System 
Heat Sensor 
Furnace Vacuum Chamber 
Bag Out - Bag In 
Glove or Rag Change 
Glove Box Standby  
Purnai-e Operating Procedure 
a.. TECO Furnace (south)  
I > *  B r e w  Model 424-4  ( c e n t e r )  
e .  Sanders Brew Model 466 (no r th )  

A recireulating a i r  h a a d l h g  system p rov ides  f i l t e r e d  make-up a i r  t o  
Rooms 110, 211, and 212.  A i r  i s  r e c i r c u l a t e d  from Rooms 110 and. 212 
through a bank of f o u r  BEPA and four roughing filters from each room. 
Air from t h i s  system f a  rou ted  t o  Room 218 lout is  n o t  recirculated 
from Room 211. 

Exhaust a i r  from Room 212 passes through a 24 x 24 x 2 i n .  EG--25 fil- 
ter (OWL Stores No. 04-642-7811) to khe Isotopes Area C e l l  V e n t i l a t i o n  
System. The pressure drop a c r o s s  t h e  f i l t e r  is  measured on a Q-4-in. 
water magnehelic gage mounted on t h e  exhaust duct, The exhaus t  f i l t e r  
shall be changed when t h e  p r e s s u r e  drop exceeds 3 in. water gage or  

mrrgnehelic gage t o  measure exhaus t  a i r  flow is a lso  mounted on the 
exhaus t  d u c t ,  and a chart is located on a nearby wall. s u r f a c e .  A 
flaw i n  excess of lQOO cfm should  b e  ma in ta ined ,  
haust: d u c t  may be a d g u s t e d  t o  main ta in  t h e  r e q u i r e d  o p e r a t i n g  c o n d i t i o n s .  

W ~ W . I  the P O O S ~  n e g a t i ~ e  pressure ~ T O ~ R    POW -0.3 in, %?atex gage. A 

A damper in the ex- 

Dai ly  r ead ings  s h a l l  b e  recorded on the Room 212 Operating C h e c k l i s t  
(see page 76). 

A ph~t0hie1 ic  gage wlth ad jus t ab le  set p o i n t s  measzi~"c?s the Room 212 
p r e s s u r e ,  When the room n e g a t i v e  pressure d r o p s  from 4 . 3  i n .  water 
gage (normal operacing pressure) to the low set point --0.15 in .  water 
gage, an alarm is activated a f t e r  a l0-aee delay.  The d e l a y  p e r m i t s  
pe r sonne l  e n t r a n c e  and exit  from t h e  room without sounding the alarm. 
A by-pass switch inactivates t h e  alarm b7hen it i s  necessary t o  i n t r o -  
duce o r  remove equipment: from the room through t h e  hatch or doorway, 
An on-off sh7ftch f o r  the r e c i r c u l a t i n g  a i r  system i s  located i n  t h e  
same instrumenz panel .  



ihr f o l l o w j n g  S P ~  r i n g s  s h o u l d  be maintained f o r  nornbal o p e r a t i n g  c o n d i t i o n s :  

1. P O W P ~  swi tch  on 
2 .  S e l e c t o r  switch t o  normal 
3 .  P h o t o h e l i c  low set  poin t  a t  -0.15 
4 .  A i r  rccirc111a;ing svsterii on 

Record settings on c h e c k l i s t .  

Access Glove Box Exhaust System - "___l .11_1- 

The glove  boxes are loca ted  above t h e  f u r n a c e  vacuum chambers and are 
equipped wi th  f i l t e r e d  exhaust l i n e s  connected t o  t h e  h o t  o f f - g a s  manifobd 
on t h e  w e s t  w a l l  of Room 23.2. A control valve t h a t  is opera ted  ~7i.Lh a 
recarder--control . I .er  r e g u l a t e s  the h o t  o f f  -gas p r e s s u r e ,  and a relief v a l v e  
i n  t h e  header  l i m i t s  tlte header  n e g a t i v e  pressure t o  - 4 , s  in. water gage. 

Exhaust lines f rom each access g love  box are control l -ed by Type 2l.O-EZ 
Maxitvol valves sct  at -0.5 t u  1.0 I n .  water gage. Each exhaust  l i n e  
c o n t a i n s  a c c e s s  p o r t s  f o r  DOP t e s t i n g ,  and t h e  f i l t e r s  are  50 cfm u n i t s  
(ORNL S t o r e s  07-645-5012) .  

A Pyrex g l a s s  vessel  i s  connected t o  each box through a line f i l t e r  and  
is  designed t o  re l ieve e x c e s s i v e  p r e s s u r e  i n  t h e  boxes a t  -5 i n .  and 
i-1 i n .  water gage .  

The p r e s s u r e  011 each box s h a l l  be recorded on t h e  daj7.y c h e c k l i s t .  

Argon is  in t roduced  t o  t h e  access g love  boxes through l i n e  filters, and 
the f l o w  i s  c o n t r o l l e d  by p h o t o h e l i c  u n i t s  w i t h  h igh-  and low-flow set  
p o i n t s .  The see p o i n t s  c o n t r o l  t h o  flow-through solnnoid v a l v e s  and a 
flowmeter a t  2 r a t e  of ,'dl cfm normal flow. Tile Maxi t ro l  c o n t r o l  v a l v e s  
maintain G constani negz t ive  prcssurt' i n  t h e  enc los i i r r s .  

Record f low and p h o t a h e l i c  s e t t i n g s  f o r  each box on c h e c k l i s t .  

Heat Sensor- ___ 

A heat dciector i s  mounted i n  t h e  top  of each a c c e s s  glove box and i s  
connected t o  a loca l  alarm and t o  the Bldg .  3047 alarm s y s t e m  i n  Room 109 
and the  c e n t r a l  s t a i r w a y .  

The u n i t  s h a l l  be t e s t e d  q u a r t e r l y  and recorded on t h e  c h e c k l i s t .  
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Furnace Vacuum Chamber 
_I... . . _._-ycI_. 

chamber amd g love  box f o r  loading  o p e r a t i o n ,  t h e  
sha l l  be fo l lowed:  

To p repa re  furnace 
foL Pawing E&xj?lence 

1. If argon atmosphere i s  r e q u i r e d ,  p m p  chamber down to  ~2.150 microns 
and backfill with argon (use  S t a r t i n g  Procedure for a p p r o p r i a t e  
v a e u u  furnaces. 

2, Repeat Item No. 9. 

3 .  Bag specimen into access glove box. 

4 .  ?urge glove box f o r  15 min wi th  argon.  

5 Qpen fu rnace  chamber and place specimen inside. Specimen a € ~ o d  d 
rest f i r m l y  on hearth p l a t e  and have adequate c l e a r a n c e  from t h e  
heating element. 
cover .  

Reassemble fu rnace  components and i n s t a l l  vacum 
B e  sure v iew ing  p o r t  for o p t i c a l  pyrometer reading  J s  c lear .  

1. 

2, 

3.  

4. 

5 .  

6. 

7. 

8. 

P l a c e  blotter paper  on t h e  f l o o r .  

Wear "C" zone c l o t h i n g ,  shoe covers, rubber  g loves ,  and a gas mask 
d u r i n g  the bagging o p e r a t i o n ,  

Place an a1.pha sklrvey meter wi th  an a i r  f i l t e r  a t tachment  as nea r  
t o  t h e  ope ra t ion  as p o s s i b l e .  T h i s  ins t rument  will d e t e c t  airborne 
p a r t i c l e s  and w i l l  provide a survey meter t o  check hands, c l o t h i n g ,  
et@,, dur:i.ng and a f t e r  t h e  baggfng o p e r a t i o n ,  

Examine bag carefully b e f o r e  bagging o p e r a t i o n  t o  be  s u r e  t h e r e  are 
no leaks. 

Place material i n  bag and work c a r e f u l l y  t o  bottom of bag. 
as much t rapped  a i r  from t h e  bag as possible. 
and t a p e  a s e c t i o n  ~ p p r o ~ ~ ~ t d y  6 i n .  long. Cut through the approxi -  
mate center of: the 6- in .  taped sc~t54-m and tape a srnnl.1 p l a s t i c  hag 
over each cut end. 

Remove 
T w i s t  t h e  bag t i g h t l y  

P lace  bagged materid i n  a m e t a l  c o n t a i n e r  f o r  transport o r  temporary 
B torage B 

Survey c-- all materials involved  I n  t h e  bagging o p e r a t i o n  and c l e a n  if 
necessary t o  clear area €or normal. operation, 



I3ag In 

1. I t - p m s  I >  2 ,  and 3 uoder Rag Out s h a l l  apply .  

- ---- 

2. Except i n  unusual  c i rcumstances a bag-in o p e r a t i o n  may be performed 
by one man. 

3 .  rlip p r e f e r r e d  mcti iod o f  bagging nlaterial i n  a glove box i s  t o  p l a c e  
t h e  material i n  t h e  ex i s i ing  l ~ s g  and i n s t a l l  a new bag over  t h e  
e x i s t i r i g  bag. 
Procedure) .  

Kelease e x i s t i n g  bag t o  in s id i .  of box (see Rag Change 

4. A p l a s t i c  bag shall be taped under t h e  p o r t  and opened enough t o  
t r a p  any r a d i o a c t i v e  p a r t i c l e s  t h a t  may be  dropped dur ing  t h e  
bap, change o p e r a t i o n .  

5. Survey all ___s materials involved i n  Lhe bagging o p e r a t i o n  and c l e a n  i f  
neccssnry t o  c l e a r  area f o r  normal o p e r a t i o n .  

Glove ~__ I  or Baq ...... i_._-S. Chanqe .... 

The f o l l o ~ r i n g  procedure s h a l l  be To1 I owed dur ing  glove o r  bag changes : 

1. Tape a p l a s t i c  bag under t h e  bag o r  glove p o r t  and open enough to 
t r a p  ally r a d i o a c i i v e  material  t h a t  nay be  r e l e a s e d  dur ing  t h e  change 
opera t 1 on. 

2 .  P lace  b l o t t e i -  pappr on t h e  f l o o r  unde r  t h e  p o r t .  

3 ,  Wear "C" zonr c lo l l i i ng ,  shoe c o v ~ r s ,  rubber g l o v e s ,  and a n  a s s a u l t  
mask dur lng  t h e  change o p e r a t i o n .  

4. Placp  an a l p h a  survey meter w i t h  an a i r  f i l t e r  a t tachment  as near  tu 
the p o r t  Location as p o s s i b l e .  'This instr'timent w i l l  d p t e c t  a i r b o r n e  
p a r t i c l e s  and ..trf 1 1  providp a survey rnpter t o  chpck hanriq , c l o t h i n g ,  
e t r .  dur ing  a n d  a f i c r  the change o p e r a t i o n .  

5. The change o p e r a t i o n  should be done slowly and cnrefuS1.y. 

6. Remove i n n e r  clamp. Be sure a n  "0" r i n g  i s  i n s t a l l e d  i n  t h e  f r o n t  
p o r t  groove. Removc back "0" r i n g  and o u t r r  metal. clamp. 

7 .  R o l l  cliff of glove bag toward f r o n t  "0" r i n g .  

8 .  T n s i a l l  new glove o r  bag and i n s t a l l  back "0" r i i i g  and ou te r  metal 
c l a m p .  

9 .  Remove o l d  glove o r  bag and r r o n t  "0'' r i n g  t o  i n s i d e  of box and 
i n s t a l l  f r o n t  ' '0' r i n g  and i n n e r  clamp on ntw g love  01 bag.  

10.  Survey a l l  _. materials involved i n  t h e  chairgr opera t iun  2nd cleail if 
necessary t o  c l e a r  a r m  f o r  normal o p e r a t i o n .  
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Glove Box Standby -- 

The followring opera t ions  are t o  be performed when glove boxes are eo be 
l e f t  unacteiided avern ight ,  weekends and f o r  indefinite p e r i o d s  o f  time: 

1 "I-* 

2 ,  

3 .  

4 .  

5 .  

l ~ ~ e r a l  ad. p"1st . f~ p o r t s  s h a l l  have metad covers installed fman o u t s i d e  
the box, 

For periods o F  time exceeding f i v e  days,  gloves hanging on t h e  o u t s i d e  
of t h e  ports s h a l l  be  enclosed i n  a p l a s t i c  bag s e a l e d  t o  t h e  glove 
p o r t  I 

Gloves s h a l l  be  monitored f o r  r a d i a t i o n  contamination by probe and/or 
smear before use after being  unat tended o v e r n i g h t ,  5n weekends, o r  
f o r  i n t i e f i n i c e  per iods  of t i m e .  

Gloves s h a l l  bc changed on a monthly basis in glove  boxes known t 0  

roatafn h igh- l eve l  quantifies of curium-244 contamination. 

R.ecord on Room 211 checklist standby t h e  (date star t  and date end) 
and glove changes.  



76  

CHECKL TST 
Building 3047 "- Room 212 

..-...,. ............ ~.__I.._...... .......... DATE 

C0I;TBINMEN'l 

Exhaust filter pressure drop - i nches  water - -- . -- 
__-.--_____-- 1.- --- cfm 

power switch ON 
selector swl tch  to N 
low set p o i n t  -13.15 in. 132.0 __ 
atr recjrculating system ON 

...- ___q____ ..l.l....-...l. ~ .-I_.. 

_-- 

HEAT SENSORS AND EMERGENCY SIJTTCH 

Test quarterly 
'I'ECO Furnace Box Pressure ___ 

4 6 6  (Sanders) B r e w  Furnace ........... 

. . . . . . . . . . . . . . . .  

-I--.- 

424-  C B T ~ W  F I I ~ T I ~ C ~  

-_ _II____ - ......-... 

ACCESS BOX EXHAUST 

1_1__--- 

Off-gas header  p r e s s u r e  L_-s-_ 

TECO Furuace Box Pressure .. 

4 2 4 4  B r e w  Furnace 
466  (Sanders)  B r e w  Furnace . _ _ _ _ _  .__ ____ 

Off-gas  corifrsolles s e t t i n g  ____-._~. 

_I_ . 

-__._I_ -. ..--.... ~ -...._ 

Pho tohe l i c  S e t  P o F n t s  (TFXO) -. . ..... 
(424-6 )  
( 4 6 6 )  ........ ............. 

-.-.--_ -----.---__ 

Purge gas - 011 duri.iig transfers o i ~ l y  --- ,-___ 

GLOVE CHANGE 

STANDBY 

Signature 
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OPERATING PROCEDURE 
ALPHA CUESCLE - RQOM 110 

Thfe prnc.edux-e descrLbes the o p e r a t i o n  of t h e  fo l lowing  Room 110 systems: 

1. 
2 ,  
3 .  
4 .  
5. 
6 .  
7. 
8 .  
9 .  

10.  
91 
12 rn 

Containment 
Cubic le  descr ipt- ion 
GublcEe exhaust  system 
Cubicle armsphere s y s t e m  
vacuum alr  lock 
Access glmre hox 
Heat sensors 
L i q u i d  l eve l  ararm 
Bag In - Bag Out 

Glove box s t a n d b y  
Glove o r  bag change 

Emergency a s s i s t a n c e  swi tch  

Containment 

See Bui ld ing  Containment - System I, page 11. 

Rec i r eu lac ing  Air  System - See page 11, 

Room 110 o p e r a t e s  under cont inuous  containment c o n d i t i o n s  (-0.3 i n .  
water gage). 
and is equipped wfth t h e  following: 

A c o n t r o l  pane l  is l o c a t e d  on t h e  sou th  w a l l  of Room 110 

I. Panel  on-off swit eh w i t h  indicator l i g h t  
2, 
3.. Three p o s i t i o n  switch - Normal, By passs and Fan o f f  
4 .  
5. 

Start-stop st\ritch. f o r  t h e  r e c i r c u l a t i n g  f a n  

Phoaohel ic  gage wi th  'high and l o w  set p o i n t s  
A 15rsec deLay swi tch  i n s i d e  t h e  pane l  t o  permit  momentary drop 
dur-ing personnel  en t ry  and ex i t  

Under normal operating c o n d i t i o n s  the pariel should  be sei- as fo l lows :  

1. Panel. swltch om. 

2. Photohelie gage set: a t  a low O €  -0.15 i n .  and a high of -0.4 i n .  (The 
black p o i n t e r  should i n d i c a t e  2 4 . 3  i n .  - a d j u s t  c e l l  v e n t i l a t i o n  
damper i n  NW corne r  of room i f  necessary). 

3. The t h r e e  p o s i t i o n  switch should be on n.orma1. (LF t h e  P Q O ~  pressure 
exceeds t h e  low set point: fo r  longer  than  15  sec,  the recirculating fan 
w i l l  t u r n  of f  and an alarm w i l l  sound.) Usual causes  inc lude  low c e l l  
v e n t i l a t i o n  (plugged filter o r  f a n  f a i l u r e )  o r  open door to Room 110. 
C o r r e c t i v e  measures mus t  be  taken  immediately.  Fan must be s t a r t e d  
manually. A planned e n t r y  of g r e a t e r  than  15 see d u r a t i o n  can be han- 
d l e d  by t u r n i n g  t h e  t h r e e  p o s i t i o n  swi tch  t r ~  by p a s s .  CAUTION - Return 
switch t o  n o m 1  when e n t r y  i s  complete.  
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C u b i c l e  Descriotion 

See D e s c r i p t i o n  of Manipulator Cubicle  (Room I l O ) ,  p g e  5 and Fig,. A - 5 ,  
hppendix A .  

-I C u b i c l e  - Exhaust System .- 

T h e  c u b i c l e  exhaust  systeiil i s  routed  t o  t h e  Isot,opes Area h o t  of f-gas 
s y s t e m  through t w o  sets  of h igh-ef f ic iency  f i l t e r s ,  Each se t  c.ons1,sts 
of d u a l  f i l t e r s  (50 cfm) t h a t  w i l l  perml.t f i l t e r  changing w i t h  t h e  
s y s t e m  on stream. Filters s h a l l  be  changed when the p r e s s u r e  drop 
a c r o s s  t h e  f i l t e r s  exceeds 3 i n .  water gage.  One set  of f i l t e r s  i s  
l o c a t e d  i n  t h e  upper p o r t i o n  of t h e  rear w a l l  o f  t h e  c u h i c l e .  The 
second se t  of f i l t e r s  i s  i n  t h e  southwest corner  of Room 1.1.0. 

A Foxboro c o n t r o l l e r  on t h e  Cubic le  Ins t rument  Panel  r e g u l a t e s  a c o n t r o l  
valvc i n  t h e  c u b i c l e  exhaust  system. The c o n t r o l l e r  has an a d j u s t a b l e  s e t  
p o i n t  f r o m  0 to -2 i n .  water gage and should be regiilai-cld t o  o p e r a t e  a t  
approximately -1 i n .  w r e r  gage on t h P  c e l l  p r e s s u r e  gage on t h e  i n s t r u -  
ment pane l .  

I n  a d d i t i o n  ~ I J  a r e l i e f  v a l v e  i n  t h e  hot  of f -gas  system, a P y r e x  v e s s e l  
is connected t o  t h e  cubicle t o  re l ieve  t h e  i n t e r n a l  ~ ~ C S S I I K ~  a t  4-1.0 i n .  
w a ~ e r  gage and -5 i n .  water gage. 

C u b i c l e  Atmosohere Svstern 

Valves t o  se lec t  t h c  r i i h i c l e  atmo=phei-e ( a i r  o r  a ~ - ~ , o n )  a r e  l o c a t e d  
i n s i d e  t h e  instrumelit panel e 

An i n l e t  g a s  f low t h r o t t l i n g  v a l v e  i s  l o c a t e d  on t h e  ins t rument  panel  t o  
select  t h e  d e s i r e d  gas  f l o w ,  

Automatic c o n t r o l s  on t h e  c u b t c l e  exhaust  s y s t e m  in tpyrc! ) t  t h e  gas f low 
whcsn the c u b i c l e  pressure drops below the  s e t  p o i n t ,  The f l o w  sesunnecj 
when t h e  c u b i c l e  p r c ~ s s u i ~ e  retur 11s t o  normal 

D e s c r i p t i o n  ~ 

Materj a l s  m y  be  introduced t o  t h e  s h i e l d e d  c u b i c l e  through a vaciiiiin 
a i r  lock  l o c a t e d  i n  t h e  sout-h w a l l  of the. c u b i c l e .  Access t o  the a i r  
lock is  through t h e  access glove box. I d e n t i c a l  c l o s u r e s  f o r  t h e  a i r  
lock  are o p e r a k e d  wi th  a r a t c h e t  wrench oli t h e  l a r g e  n u t  on t h e  threaded 
s h a f t .  



. 

Viacasum and atmospZere c o n t r o l s  f o r  the ~ C K  lock are  loca ted  on t h e  
north wall of the cubic le .  A f t e a  c l o s i n g  both access  doors t o  the a i r  
koek, evacuaCe ko approximately -28 i n .  Hg, c l o s e  t h e  vacuum v a l v e ,  
and observe  vacuum gage f o r  2-4 mfn t o  cheek f o r  l e a k s ,  When no l eaks  
are deLected, rvacus t e  TO ..-29 i n .  Kg on gage, then  turn off  vacuum 
and insrndenci.- argon. Repear 2 o r  3 t n rnes  if low oxygen con ten t  is 
d e s i r e d ,  Thr: .?XI: lock  mag a l so  b e  vented to air, The l i ne  t o  the a i r  
lock and clie VERC l i n e  are equipped with h igh-e f f i c i ency  l i n e  filters. 

l. 

2 ,  

3. 

4 .  

5 0 

6, 

Close both air lock doors .  

Open twcs va lves  from vacuum pump d i scha rge  t o  E l I . h 3 , ~ .  
Open v a l v e  from vacism pump to vacuum Pleader 
Close valve f rom vacuum header  to H,O.$;. 
Turn on vacuum pump 

Open vacuum valve (N side of ce3.f) slow3-y to %-20 i n .  H g  on gage. 
Observe glass v e s s e l  ca~nnected t o  cub ic l e  for change of p r e s s u r e  
(reduced pressure i n d i c a t e s  leak from a i r  lock t o  c u b i c l e ) .  

Open vacuum valve t o  o b t a i n  mximurn n e g a t i v e  p r e s s u r e  (>-29 i n ,  
e g > .  Close vacuum v a l v e  t~ pump. Observe gage 2 rnin f o r  i n d i -  
catian of leak. 

Open argon header valve t o  vacuum t r a n s f e r  chamber and r e g u l a t e  
f l o w  meter t o  20 sc fh  until gage p r e s s u r e  r eads  8. 

Access Glove BQX 

T h e  access gZ<:+\ie bsx is l oca t ed  on t h e  south  s i d e  of i.hc a lpha  cub ic l e  

is equipped  ~ i t 1 - 1  three upper  l e v e l  gloves and t h r e e  lower level. g l o v e s  
and a 16-in. diaxeter bag p o r t .  ?"he box i s  a l s o  equipped wirh a heat 
senso r  and a valved  d r a i n  t o  t h e  c u b i c l e  ho t  d r a i n  Pine.  

and permi t s  3c.cc9s t o  zhe c u b i c l e  r-brnu#'tl t he  vacuum a i r  lock. The box 

A w a t e r - f i l l e d  shield t ank  to cover  the vacuum a i r  lock  is l o c a t e d  i n  
the  acces3 glove box and 2s moved v e r t i c a l l y  wi th  h y d r a u l i c  c y l i n d e r s .  
A 5afery  s t o p  i s  placed under t h e  s h i e l d  with t he  Lower gloves when it 
is in the  upper p a s i t i o n .  Caution must be exerc ised  when t h e  s h i e l d  Is 
raised t o  avoid  apply ing  excessive pressure Co t h e  s t o p .  F l e x i b l e  tub ing  
i s  connected t o  the movable shield to permi t  f i l l i n g  and emptying f rom 
o u t s l d e  t h e  a c c e s s  g love  box. 

Exhaust: f r o m  t h e  access g love  box passes through a 50-cfm h igh  e f f i c i e n c y  
tes table  fila;er t o  the cel l .  ventilatian s y s t e m .  I n l e t  ais passes through 
a sTmilar f i l t e r  and a f l o w  fndicafor measures t h e  a i r  f l o w  through t h e  box. 



80 

h hyrlr , iul ical ly  opera ted  s l i l e ld  tank  f i l l e d  wi th  water i s  l o c a t e d  i n  
tile access g love  box on t h e  south  s i d e  of t he  cub ic l e .  F l e x i b l e  p l a s -  
t i c  l i n p s  arc  a t t a c h e d  t o  the tank  ihrough valves t o  permit f i l l i n g  
aild emptying From o u L s i 3 ~  the acl-r'ss g love  box. Before the s h i e l d  i s  
r a i s e d  a v i s u a l  cxzadnat ion  rn i is t  be  made: of t h e  f o l l n w ~ n g :  

1, F l e x i b l e  l i n e s  inust be  f r e e  of o b s t r u c t i o n s  
7 .  A i r  lock door  m u s t  be  c losed  and r a t c h e t  wrench clear of s h i e l d  tank  
' 3 .  Kemove a l l  materials f r o m  t o p  of s h i e l d  tank 
4 .  Bag and g loves  must be  f r e c  or top  of shl-eld t ank  
5. Check Lank wa te r  l e v e l  ( tygon  tube  - w e s t  end o f  a c c e s s  g love  box) 

Sh ie ld  t a n k  may be r a i s e d  o r  1.owered as foll.ows: 

T o  Raise _. . . . . . . . . 

1. S e t  h y d r a u l i r  pump v a l v e  t o  down position 
2 .  Turn pump on 
3 .  Turn v a l v e  s lowly  t o  up positjon - observe  s h i e l d  tank movement and 

4 .  When t a n k  rises above t h c  movable s u p p o r t ,  t u r n  v a l v e  halfway between 

CAUTION DO NOT M I S E  SHIELD TANK r0 LIMIT OF HYDRAULTC RAMS 
5. U s i n g  ~OW(* ITCLT glove ,  place suppor t  a g a i n s t  s t o p  under  t h e  s h i e l d  tank .  

6 .  i'urn o f f  vacuum pump 

r e g u l a t e  v a l v e  f o r  slow s t eady  r i s e  

u p  and  down t o  s t o p  movement 

-- __ 

The s t o p  w i l l  ho ld  t h e  tank  i n  t h e  up p o s i t i o n ,  

1. T u r n  011 hydrau l i c  pump 
2 .  Ra ise  s h i e l d  Lailk s l i g h t l y  t o  c l e a r  s t sppor t  
3.. Using l owsr  g love ,  DOVE! suppor t  from underneath t h e  sl-iit.ld tank  
4 .  Move pump v a l v e  t o  down p o s i t i o n .  Tank wil 1 go dnvi i  t o  thr rest 

po s i t i o n  
5.  Tiirn o f f  pump 
6 .  Examine water l i n e s  t o  tank f o r  leaks 

Heat Sensors 

The a l p h a  c u b i c l e  and access glovc box are  equipped w i t h  hea t  s e n s o r s  
set fo alarm a t  140'F. The alarm sounds i n  Room 110 and i s  a l s o  con- 
nected t o  t he  Hldg. 3047 alarm s y s t e m ,  

Each h e a t  s enso r  s h a l l  h e  t e s t ed  q u a r t e r l y  with a heat source  o r  by 
shor::-cjrcui t i n g  t h e  c o n t a c t s  out-side t h e  c u b i c l e  o r  g love  box. 



Level  Alarm 

A low-volr_age. probe f a  i n s t a l l e d  approximarely Z i n .  above t h e  f l o o r  of 
t h e  alpha cubie3.e t o  s m n d  an alarm i n  the event of water l e a k i n g  i n t o  
t he  c u b i c l e .  The alarm is connected t o  t h e  beat senso r  alarm system t o  
sound i n  Room Z l Q  and through the Bldg. 3047 alarm system. 

Bag Out - Bag I n  

The fo l lowing  ope ra t ions  s h a l l  b e  performed dur ing  the bagging out  and 
bagging Fn of materials i n  t h e  access glove box: 

1. Place  a piece of b l o t t e r  paper  QXB t h e  f l o o r .  

2, Wear "C" zone c l o t h i n g ,  Ehoe C . Q V ~ ~ S ,  rubber  gloves, and a gas  mask 
d u r i n g  the ent i re  o p e r a t i o n .  

3. ?lace an a lpha  survey  meter wi th  an a i r  f i l t e r  attachment as near  t o  
the operation. as p o s s i b l e .  
parkicles and will prov ide  a survey meter to check hands,  c l o t h i n g ,  
e t c .  dur ing  and a f t e r  t-be bagging o p e r a t i o n ,  

T h i s  ins t rument  w i l l  detect  a i r b o r n e  

4 .  A l l .  bag-out operations s h a l l  be  a ~ W Q - I R X ~  j ob .  

5 .  Examine bag c a r e f u l l y  before  bagging o p e r a t i o n  t o  be s u r e  t h e r e  are  
no leaks.  

6. Place mater ia l .  i n  bag and  work t o  bottom of bag. Arrange bag c a r e f u l l y  
on heat sealer to remove mink les .  Close heat sealer j a w s  and apply  
heat.  Sealed area s h o u l d  have a clear appearance when seal  is e f f e c -  
t ive .  C a r e f u l l y  c u t  through c e n t e r  of seal t o  remove bagged material 
and l e a v e  a s e a l e d  bag on the p o r t .  

7. Place bagged material in a metal container For t r a n s p o r t  or temporary 
storage. 

8, Survey & rna~eria1.s i n ~ ~ l v e d  Pn t h e  bagging o p e r a t i o n  and c l e a n  i f  
necessary  tc c9.ear area f o r  normal o p e r a t i o n .  

1. Items 1, 2 ,  and 3 under Bag Out shall a p p l y .  

2. Except  I n  unusual  c i rcumstances  a bag-in o p e r a t i o n  may be performed 
hy on&? m%n. 

3 .  The preferred,method sf bagging material  I.n a glove box i s  to place 
the material i n  t h e  e x i s t i n g  bag and - i n s t a l l  a new bag over t h e  e x f s t i n g  
bag, Release e x i s t i n g  bag t o  i n s i d e  of box ( s e e  Bag @Range procedure).  
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4 .  A p l a s t i c  hag s h a l l  be taped under the p o r t  and opened enough t o  t r a p  
any r a d i o a c t i v e  p a r t i c l e s  t h a t  may be  dropped du-t ing t h e  bag change 
opera t ion .  

5. Survey aL1 mai-erjals involved i n  t h e  bagging o p e r a t i o n  a d  c l e a n  i f  
necpssnry t o  c l e a r  area f o r  normal operation. 

Glove or Rag Chanqe - A__ 
-.-Is - -- 

The f o l l o w j n g  procedure s h a l l  be followed d u r i n g  glove o r  bag changes 
i n  

1. 

2 .  

3 .  

4 .  

5. 

6. 

7. 

8 .  

9.  

10. 

11. 

1 2 .  

t h e  Room 11.0 f a c i l i t y :  

Tape a p l a s t i c  bag under t h e  bag or glove p o r t  and open enough t o  
trap any r a d i o a c t i v e  material that may b e  released dur ing  t h e  change 
opera L ion.  

P lace  b l o t t e r  paper on t h e  f l o o r  uxider t h e  port:.. 

Wear "C" zone c l o t h i n g ,  shoe c o v e r s ,  rubber g loves ,  and an assault 
mask d u r i n g  the change operat i ion.  

Place a n  a l p h a  survey meter with an a i r  f i l t e r  a t tachment  as near  t o  
the  porL PocaLioii as p o s s i b l e ,  T h i s  institametit hpj 11 d e t e c r  a i r b o r n e  
pasticlrs and  v i 3 1  provide  a survey meter t o  check hands,  c l o t h i n g ,  
e tc .  d u r i n g  and a f t e r  the change operation. 

The change o p e r a t i o n  should be done sl .owly and c a r e f u l l y .  

Remove i n n e r  clamp. H e  sure "8" r i n g  is installed jn  t h e  f r o n t  
p o r t  groove.  

P l a c e  new hag  os glove  i n s i d e  o l d  one and i n s t a l l  i n n e r  clamp. 

Remove back "0" r i n g  and o u t e r  m e t a l  c lamp.  

R o l l  cuf f  o f  old glove o r  bag over f r o n t  "0" r i n g  t o  p r o v i d e  space. 
f o r  t h e  new g love  t o  bag on t h e  p o r t .  Check i9-p- c n n t a m i n a t  ..- ._.- i o n -  

I n s t a l l  nei.7 glove  o r  bag on p o r t .  
m e t a l  clamp. 

I n s t a l l  back "0" r i n g  and o u t e r  

Remove i n n e r  c lamp and remove o l d  glove or bag i n s i d e  of box. Refn- 
stall. i n n e r  c l a m p  and ou te r  "0" r i n g .  

Survey  &l materials involved i n  tlie change opei-a.tion and c lean  i f  
necessary  t o  clear area f o r  normal o p e r a t i o n .  



53 

Glove Box StandbJtt 
I -.__--. 

The f o l l o w i n g  cspenra*efsns are to be  performed when glove boxes are t o  be 
l e f t  unattended overn igh t ,  on weekends, o r  f o r  indefinitce per iods of time: 

1, 

2 ,  

3 .  

4 .  

??or pericpds of t l m e  exceeding f i v e  d a y s ,  g loves  hanging on t h e  
o u t s i d e  of ~ h e  ports s h a l l  be  enc losed  I n  a p l a s t i c  bag s e a l e d  to 
the glove  p0rPIQ. 

Gloves shall be monitored f o r  r a d i a t i o n  contaminat ion by probe and/or 
Smear be fo re  u s e  a f t e r  befng unat tended o v e r n i g h t ,  on weekends, or 
f o r  indefinite p e r i o d s  of time. 

GI.ovea shall be changed an a. monthly basis In glove boxes known t o  
contain high-Level quantities of curium-244 contamination. 

Record on Room 1.10 checklist ( s e e  page 8 4 )  standby t i m e  (date s ta r t  and 
d a t e  end) and glove changes. 

Emerqency Ass-s" s tance Switch 
v--- ----..-~-?.-..-- 

A switch 1s l o c a t e d  on the bottom p o r t i o n  of the heat S ~ T I S Q T  pane l  on 
the n o r t h  wall. of Room IlQ. 
nec ted  t o  t h e  dua l  alarm pane l  in Koom 109 and to an amber w a r n h g  
l f g R t  above the e n t r a n c e  door t o  Room 130, In t h e  event  of a c ~ n t ~ ~ t ~ ~ i -  
na t ion  Inc iden t  or if assistance 2s r e q u i r e d ,  the switch may be used 
to s u m m  aid,  Check s v i t c h  Q Q C ~  each week and recard on c'taeck.Lfstr, 

The sw-itch i s  manually opera t ed  and i s  con- 
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CHECKL I S I  
B u i l d i n g  3047 - Room 110 

C ONT A 1 NM EM’T 

‘Exhaust. f j - l ter  p r e s s u r e  drop . _- 
Exhaust a i r  f l i s i a  - c f m  -.------- .-____.__-_ -- 
P h o t o h e l i c  alarm - power awttch ON 

_I_LI .......__I_ 

-_ -... Il..-----LI.I- 
- se lec tor  switch to N 
- low s e t  point -0.15 in. H 2 0  I_ .-.-- 
- ai.r recirculating system ON 

CUBICLE EXHAUS’T 

O f f  -gas headex p r e s  Sm=e 

Off-gas controll.e?- s e t t i n g  - - _ _ L _ . ~  ......-.. 
C u b t c l e  prec;. 0 51Pr e 

C u b i c l e  p ressure  relief vessel ____. . ... 

Purge gas (ai.r or argon) f low 
T r a n s f e r  chamber- pressure _ _ _ _  
Pressure drop across filters ...... ....... 

_ . _ . I _ _ ~ _ . _  

I- p_____ ...... --.-___ .- 
.- 

_.cÎ .__I_--I_ c___ __ 

__ ____ _c_ __-___- 

GLOVE BOX EXIIASTS1 

G I  ove box p r e s s u r c  - ____ __I-_- ___ - __-- __c_--^.-_____ 
Glove box air f l o w  
Pressure drop across filters ___ -__ _ _  

signature 
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FOREWORD 

This  procedure p r e s e n t s  s t anda rd  techniques f o r  t h e  safe 

handling of waste genera ted  i n  t h e  I s o t o p e s  Div i s ion .  

All members of the Division should become w e l l  acquain ted  

w i t h  this procedure t o  eliminate unusual  d i f f i c u l t i e s  and 

i n c i d e n t s .  

*Minor r e v i s i o n s  made f o r  t h i s  Hazards Report .  
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U n i o n  C a r b i d e  Corporat ion,  N u c l e a r  D i v i s i o n .  
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ISOTOPES -.p..-..*-.----Tp DIVISION SOLID -.__ WASTE HANDLING PROCEDURE 

I NTRODklCT I ON 

S o l i d  raddoacf:Lve waste fron, t h e  I so topes  D i v i s i o n  may c o n s i s t  of con-. 
taminated b o t t l e s ,  S W ~ ~ S ,  papert glassware ,  l a b o r a t o r y  equipment, o r  any 
o ther  s o l i d  mst:e.rr;als used wi th in  ho t  ce l l s ,  hoods, or  glove boxes. 
m a t e r i a l s  may be  contam5nated w i t h  a l p h a ,  b e t a ,  and g a m  ac t tv i t i e s  wi th  
beta-gamma rad ia t i .on  r ead ings  from 1 mk/hr t o  > l a  R/hr a t  t h e  surface of 
the primary package. 
b u t  shou3.d be channeled th~:ough the a p p r o p r i a t e  l i q u i d  d i s p o s a l  system e 

T h i s  procedure is e s t a b l i s h e d  t o  a s s u r e  the safe hand l ing  and disposal.  of 
t h e s e  materials and supplement procedure  number 5.1 i r z  t h e  ORNL Procedures 
and P r a c t i c e s  for Radia t ion  Protection, Heal th  Phyysies Manual. 

These 

No Liqrlids are t o  be h t e m i x e d  wi th  s o l i d  waste 

DEFINITIONS 

---_-- Low-Level Was1 e - Tliose materials which r ead  <1 mR/hr b e t a - g a m  
a t  t h e  s u r f a c e  of the prim3l-y package. 

Intermedfats-Level Waste .-Those materials which r ead  from 1 mR/hr to 
200 mR/hr beta-gamma a t  t h e  s u r f a c e  of t h e  
primary package. 

- H&h.-Level -_-_. Was Le - A1.l a l p h a  or pure  beta  contaminated material. 

A l l  process equipment and o t h e r  h i g h l y  con- 
taminated material from h o t  cel ls ,  s h i e l d e d  
b a r r i c a d e s  or g love  boxes. 

A l l  material with a r a d i a t d o n  r ead ing  >200 mR/hr. 

A l l  high- leve l  beta-gamma wastes are t o  be. 
t r a n s p o r t e d  t o  PYDL f o r  proper  packaging and 
d i s p o s a l .  

LOW-LEVEL WASTE HANDLING PROCEDURE 
(<1 mR/hr-) 

Containers 

Each b u i l d i n g  i n  t h e  I s o t o p e s  Div i s ion  which handles  r a d i o a c t i v e  m a t e r i a l s  
w i l l  be supp l l ed  w i t h  d l s p o s a l  cans  ( P i g .  I> prope r ly  l a b e l e d  for con- 
taminated materials. 
l a y e r  o f  p l a s t i c  bags t o  guard agains2. possible rugturt? of t h e  plastic by 
sharp ob jec t s  o r  poor seals formed on the seams (seals sho t~ ld  be  examined) 
Low-Level waste may be  d isposed  of i n  t h e s e  c o n t a i n e r s .  

The disposal.  can w i l l  be supp l i ed  with a double 
_I_- 
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. I. ed Waste tai 

Procedure for Disposal  U n i t s  W i t h i n  Def ined L i m i t s  

When the disposal unit is filled, the chemical operator or technician 
responsible for waste removal will carefully seal the plastic bag with 
tape or a heat-sealing device. 
tagged with a radiation reading and the individual's name. 
bags containing low-level material will be placed in an appropriate con- 
tainer and delivered, by assigned personnel, to the nearest yellow Dumpster 
(Fig. 2) for removal to the burial ground. Clean plastic bags will be 
installed by the user in all disposal cans and Health Physics personnel 
will check all cans once per day for radiation and contamination levels 
above those approved by the Health Physics Manual. 

The sealed package is to be properly 
All plastic 

Procedure f o r  Disposal  U n i t s  Exceeding Def ined L i m i t s  

If a container reads >1 mR/hr, see procedure for handling intermediate- 
or high-level waste. 

Contamination waste-disposal cans are not to be used for high-level waste 
materials. 
to supervision and handled as high-level waste. 

Any disposal can reading >200 mR/hr will be reported immediately 

Procedure f o r  Washable I tems 

Gloves, shoe covers, etc., will be handled under the same rules that apply 
to low-level waste except that all washable items reading <20 mR/hr beta- 
gamma and 25,000 dis/min alpha will be sent to the laundry. All materials 
above these levels of contamination must go to the burial ground as waste. 
Disposal cans appropriately labeled for gloves, shoe covers, etc., will be 
available for those buildings requiring laundry service. 
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PHOTO 64883 

i 
Fig. 2 .  Yellow Dumpster for Low- and 
Intermediate-Level Solid Waste Disposal. 

INTERMEDIATE-LEVEL WASTE HANDLING PROCEDURE 

(1 t o  200 mR/hr )  

Con t a i  ners 

Materials in the intermediate level of contamination must be handled very 
carefully to prevent the spread of contamination during all handling opera- 
tions from the originating area to the burial ground. Materials in this 
range should be placed in cans or boxes purchased from Stores. Inexpen- 
sive cans (Fig. 3)  are available in 1-, 2-, lo-, and 20-gal capacities at 
Building 3036.  These may be used as primary and/or secondary containment 
shells for contaminated waste. 

Procedure for  Disposal U n i t s  Within Defined Limits 

After the can is full and the lid sealed, the can should be smeared. If 
it does not smear more than 1 mR/hr, the can may be placed in a plastic 
bag, sealed, and transported to the yellow Dumpster. If the can smears 
‘1 mR/hr, it must be placed in another solid container and sealed. The 
surface of the outer container must be smear clean in order to control 
the spread of contamination at the burial ground. 
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Fig. 3.  Waste Disposal Cans. 

Procedure for  Disposal Units Exceeding Defined Limits 

Contaminated waste above the specified limits should be removed from the 
building as soon as possible to reduce the exposure to personnel. 
can is above the specified limits, it should be placed in a garbage can, 
which is then sealed and tagged. A special hot truck should be requested 
to remove the package. 

If a 

HIGH-LEVEL WASTE HANDLING PROCEDURE 

(>200 m R / h r ,  a l l  alpha and pure beta wastes)  

Con t a  i ners 

High-level waste originating from hot cell or glove box operations in the 
Isotopes Division must be handled with extreme care to prevent exposure to 
personnel and the spread of high-level contamination within the Laboratory. 
Table 1 lists the containers used for transporting these materials to FPDL 
for disposal by the Isotopes Division and the characteristics of these 
containers. 

Procedure 

To remove high-level waste from a hot cell, barricade, o r  glove box, the 
radioactive material should be reduced to the smallest size possible and 
segregated into combustibles and noncombustibles. The material is then 
loaded into a suitable lard can, garbage can, or plastic pail to form 
the initial containment layer. 
and transferred to one of the carriers previously listed. If a shielded 

The container should be sealed in plastic 
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T a b l e  1. High-Level Waste Carrier Data 

Normal 
Weight F i g u r e  

Cavi ty  S h i e l d i n g  
Volume ( i n .  o f  B u i l d i n g  No. 
( g a l )  l e a d )  ( I b )  Locat  i o n  

FPDL Bottom Discharge  

RDL Bottom Discharge  

Cobal t  Garden 

Iodine-131 Ring 

SRO 

Lead Dumpster 

S t a i n l e s s  S t e e l  
Dumpster 

Schaich  Waste Carrier 

Cobal t  T r a n s f e r  

P i e r c e  Waste Carrier 

FPDL Top Loader 

SLFP Carrier 

1 .o 
1.0 

0.1 

0 . 1  

2 . 0  

100  

20 

5 

0 .1  

11 

2.0 

1.0 

4 

4 

a 
9 

3 . 5  

1 

4 

1 ,000  

1,500 

1, aoo 
3,600 

FPDL 

3047 

3029 

3028 

3047 
3036 

2,000 

B u r i a l  
7 y 5 0 0  Ground 

B u r i a l  
8*500 Ground 

8 

5 

10 

6 5,000 FPDL 11 

8 3,300 3029 12  

8 10,000 304 7 13 

4 2,000 FPDL 1 4  

4 1,500 SLFP 1 5  

Fig.  4 .  FPDL B o t  F ig .  5. RDL Bottom Discharge 
Waste Carrier. 

A 
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Fig. 6. Cobalt-Garden 
Transfer Carrier. 

er . 

Fig. 8. SRO Carrier. 
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, ' .  ! 

F i g .  9. One-Inch Lead Dumpster. 

lr 
L 

1 
b! 

I 

Fig .  10. Stainless  S tee l  Dumpster. 



8LPL9 OlOHd 

OlOHd 

E6 



94 

Fig. 14. FPDL Top Loader. 

Dumpster is used (Figs. 9 and lo), 
it should be placed in the cell or 
immediately adjacent to the cell 
for loading with manipulators or 
long tongs. After the Dumpster is 
loaded and cleaned to shipping tol- 
erances, it should be tagged and 
immediately removed from the area. 

Bottom discharge carriers cannot 
handle cans sealed in plastic bags. 
Thus, waste materials should be 
bagged in plastic and placed in a 
can o r  plastic pail; the can or 
pail should be sealed and finally 
washed free of all loose contami- 
nation before being loaded into the 
carrier. This procedure will re- 
duce the possibility of contamina- 
tion at the FPDL or burial ground 
and aid in the decontamination of 
the waste carrier. 

Material placed in lead-shielded 
Dumpsters must smear less than 
10 mR/hr on the outer surface of 
the package, and the burial ground 
personnel must be notified as to 
its contents. Fig. 15. SLFP Carrier. 
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High-level  waste material should  n o t  b e  removed from a c e l l  u n t i l  a proper  
s h i e l d i n g  dev ice  is ready  t o  r e c e i v e  t h e  package. 
provised  s h i e l d i n g  may be used w i t h  t h e  s u p e r v i s o r ’ s  approva l ,  provided 
p r i o r  arrangements  f o r  removal have been made w i t h  b u r i a l  ground personnel .  
The b u r i a l  ground s u p e r v i s o r  w i l l  de te rmine  i f  t h e  h o t  t r u c k  o r  a s h i e l d e d  
Dumpster is  r e q u i r e d  f o r  removing t h e  cans .  

Garbage cans  wi th  i m -  

Additional Precautions for Handling High-Level Wastes 

1. 

2. 

3 .  

4 .  

5. 

Wash and d r a i n  a l l  equipment b e f o r e  removal.  

P l a c e  a l l  g lassware  and sha rp  o b j e c t s  i n  l a r d  cans  o r  garbage cans .  
This  should  app ly  t o  a l l  l e v e l s  of waste. 

A l l  r a d i o a c t i v i t y  used f o r  h e a t  s o u r c e s  should  be segrega ted  from 
a l l  bu rnab le  materials and p laced  i n  s u i t a b l e  s teel  c o n t a i n e r s  f o r  
immediate d i s p o s a l .  

A l l  a l p h a  materials should  be  t r i p l y  con ta ined .  
t h e  recommended procedure  is a t i n  can  s e a l e d  i n  p l a s t i c  and then  
s e a l e d  i n  a cardboard sh ipp ing  c o n t a i n e r .  

I f  h e a t  is  no problem, 

When c o n t a i n e r s  p r e s e n t  a hazard from e x t e r n a l  r a d i a t i o n  and cannot 
be  immediately removed from t h e  area, a r a d i a t i o n  zone s h a l l  b e  
e s t a b l i s h e d  fo l lowing  t h e  g u i d e l i n e s  shown i n  Table  2 .  

Table  2.  Guide f o r  Es tab l i shment  of Rad ia t ion  Zones 

Dose-Rate Range 
( r e m /  h r  ) Immediate Act ion  Follow-up Act ion 

0.003-0.006 Pos t  low-level  t a g s  i f  t h e  P e r i o d i c  review 
accumulated d a i l y  dose t o  
pe r sonne l  may be  20 m r e m  

0.006-1 Pos t  warning s i g n s  

1-3 Pos t  warning s i g n s  
t a g s ;  rope  o f f  

>3  Pos t  warning s i g n s  

o r  t a g s  Rope o f f  t h e  area i f  t h e  
accumulated weekly dose 
may be  1 r e m  

o r  Erect a b a r r i c a d e  which 
provides  a b s o l u t e  exclu-  
s i o n  of personnel .  I f  

and t h e  accumulated weekly 
t a g s ;  erect b a r r i c a d e s ;  
l ock  and/or  b lock  a l l  12  r e m ,  l ock  or  b lock  
e n t r i e s  e n t r a n c e  

dose i n  t h e  area may be 

-- 
6 .  Transuran ic  s o l i d  wastes from t h e  I s o t o p e s  Div i s ion  are t o  be  handled 

as h igh - l eve l  wastes and seg rega ted  i n t o  Class A o r  B p e r  Heal th  Physics  
Procedure Manual No. A9. T h i s  procedure  is  as fo l lows .  
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I N T E R I M  PROCEDURE FOR STORAGE OF TRANSURANIUM S O L I D  WASTE 

1. Solid waste Originating in operating areas where transuranium elements 
are handled shall be segregated into Class A and Class B. 

Class A 

a. Waste originating in areas where the alpha surface contamination 
does not exceed the following values: 

Direct Reading - 300 dis/min*100 em2 (average) 
3000 dis/min 100 em2 (maximum) 

Transferable - 30 dis/min.100 cm2 (average) 
300 dis/min 100 em2 (maximum) 

b. Waste, regardless of origin, which does not exceed 10 pCi/ft3. 

Class B 

Waste which exceeds the above surface contamination values and/or 
activity concentration. 

2 .  Class A waste s h a l l  be deposited in yellow Dumpsters for burial in 
the conventional manner. 

2. Normally, when radiation levels at the surface of the containers will 
permit, Class B waste shall be deposited in one of the four  types of 
containers listed below: 

a. 30-gal drums (qtainless or coated steel) (Fig. 16). 

b. 55-gal drums (stainless or coated steel) (Fig. 16). 

Fig. 16. 55- and 30-gal Drums. 



97 

c ,  Concre te  cask  ( t h i n  w a l l )  

Ou t s ide  dimensions - 51-in.  OD by 7 f t  
I n s i d e  dimensions - 42-in. I D  by 6 f t  1 i n .  

d .  Concre te  cask  ( t h i c k  w a l l )  

i )u t s ide  dimensions - 51-111. OD by 7 f t  
I n s i d e  dimensions - 27-in. I D  by 4 f t  10 i n .  

The above c o n t a i n e r s  may be  ob ta ined  from S o l i d  Waste S to rage ,  
t e l ephone  3-6356. 

I n  t h o s e  cases when t h e  above c o n t a i n e r s  do n o t  provide  adequate  
s h i e l d i n g  f o r  t h e  r a d i o a c t i v i t y  t o  b e  t r a n s p o r t e d  and/or  s t o r e d ,  o t h e r  
c o n t a i n e r s  may be  used s u b j e c t  t o  t h e  approval  of S o l i d  Waste Storage  
pe r sonne l .  

The f o u r  s p e c i f i e d  c o n t a i n e r s ,  when f i l l e d ,  w i l l  b e  s t o r e d  i n  a roofed  
and d r a i n e d  t r e n c h .  A minimum of rock  b a c k - f i l l  w i l l  be  used .  Those 
c o n t a i n e r s  ho ld ing  h igh  r a d i a t i o n  level waste w i l l  be  depos i t ed  i n  
s h f e l d e d ,  wa te r - t i gh t  auger  h o l e s .  

4 .  I f  a t  a l l  f e a s j b l e ,  bu rnab le  and nonburnable waste should b e  depos i t ed  
i n  separare c o n t a i n e r s .  Con ta ine r s  must be  l a b e l e d  as fo l lows :  
E ( b u r n a b l e ) ,  NB (nonburnable) ,  o r  BNB (mixture  of burnable  and non- 
b u r n a b l e ) .  
w i l l  be  based on t h e  number and t y p e  of c o n t a i n e r s  used .  

Cost  d i s t r i b u t i o n  f o r  handl ing  and s t o r i n g  solid waste 

5 .  Sto rage  records  s h a l l  be  main ta ined .  I n  a d d i t i o n  t o  t h e  requi rements  
of Heal th  Phys ics  Procedure 4.1, t h e  r e c e i v e r s  s h a l l  apply  a permanent 
Lag to edch c o n t a i n e r ,  r a d i a t i o n  l e v e l  p e r m l t t m g ,  which i s  r e fe renced  
t3 a C O K I ~ ~ ~ L ~ K  Log. ‘&ere che r a d i a t i o n  l e v e l  1s too g r e a c ,  t h e  s to r -  
dge locac lon  (auger  h o l e ,  e tc . )  s h a l l  be  r e fe renced .  

6. The .mount of f i s s i le  material pe rmi t t ed  i n  the  c o n t a i n e r s  In i t e m  3 
i s   he 1 o :Lowing : 

b.  55-gal drum - 36 grnms 

c .  Concrete  cask ( t h i n  w a l l )  - 200 grams 

d ,  ConLrete cask ( t h i c k  w a J 1 )  - 96 grams 
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Appendix D 

CALCULATION METHODS 

Maximum Downwind Dose 

Radioac t ive  material t h a t  may become d i spe r sed  i n  t h e  a i r  of a c e l l  i n  
Bldg. 3047 i s  c a r r i e d  through underground duct  work t o  t h e  I so topes  Area 
F i l t e r  P i t  and then t o  t h e  Bldg. 3039 s t a c k  where t h e  a i r  i s  d ischarged  
t o  the  atmosphere a t  a he igh t  of 200 f t .  A l l  of t h e  d i s p e r s i b l e  inven- 
t o r y  i n  a c e l l  w i l l  n o t  reach  t h e  f i l t e r s  because some p a r t i c l e s  w i l l  
be too l a r g e  t o  remain e n t r a i n e d  i n  t h e  a i r  stream and many o t h e r s  w i l l  
be  removed by impingement a g a i n s t  t h e  w a l l s  of t h e  c e l l  and d u c t s .  For 
the  purpose of t h e s e  c a l c u l a t i o n s ,  i t  is  assumed t h a t  20% of t h e  d i spe r -  
s i b l e  inventory  i n  t h e  c e l l  reaches  t h e  f i l t e r  p i t  and t h a t  t h e  p a r t i c l e  
s i z e  d i s t r i b u t i o n  and f i l t e r  e f f i c i e n c y  are as fo l lows  : 

P a r t i c l e  S i z e  Percent  of F i l t e r  Removal 
Range (pm) T o t a l  Weight E f f i c i ency  (X) 

- >0.3 98.9 99.95 
0.1-0.3 1.1 95.0 

<0.1 0 .1  87 .O 

I f  i t  is  assumed t h a t  t h e  r a d i o a c t i v e  material which p e n e t r a t e s  t h e  
f i l t e r s  passes o u t  t h e  s t a c k  i n  a s h o r t  per iod  of time, t h e  maximum 
dose w i l l  occur  a t  t h e  p o i n t  where t h e  plume h i t s  t h e  ground and w i l l  
depend on t h e  d i l u t i o n  of t h e  plume as i t  expands upon l eav ing  t h e  
s t a c k .  The e x t e n t  of t he  d i l u t i o n  w i l l  vary according t o  t h e  h e i g h t  
of t h e  s t a c k ,  wind v e l o c i t y ,  and atmospheric  cond i t ions  and is  evalu- 
a t e d  f o r  a s p e c i f i c  set of c o n d i t i o n s  as fol lows:2 

= 1.6 x l o w 5  sec/m3. 
kma 

where 

k = maximum average s t a c k  d i l u t i o n  f a c t o r ,  sec/m3, m a  

p = wind v e l o c i t y ,  m / s e c ,  

h = e f f e c t i v e  s t a c k  h e i g h t ,  m. 

and f o r  t h e  Bldg. 3039 s t a c k  (250 f t )  a t  a wind v e l o c i t y  of 3 mph, 
k = 1.6 x s e c / m 3 .  

m a  
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11 V . I ! - J ~  ! ~ i  
d c c s r i h e s  the  maximum average ground concentration, goes through a maxi- 
mum at about t h i s  value d u e  to the  dependence of the cEfective stack 
height  {m w i d  velocity as f o l l a w ~ : ~  

v.ph h a s  been chosen as the wind v e l o c i t y  because IC, which 

h = II 3- d(V / p ) l * ' t  (1 4- AT/T ), 
S R 

raher'r. 

H -= actual. stack height ,  m, 

d = stack diameter, m, 

V =: velocity in stack, m/sec, 

T = stack gas temperature, O c ,  

AT = difference between stack and ambient temperatures- 

8 

6 

The maximum dose received downwind for a given s e t  
tions (k) can then be written: 

where 

C = activity released from the stack, Ci, 

k = stack dilution factor, sec/m3, 

MEJCahO = maximum permissible concentration of radioactive 
material in air that will i ve  a 100-mrem dose 
in 40 hr of exposure, C i / m  s , 

1.44 1.05 = seconds i n  40 hr, 

1.44 = factar to compensate for increased breathing rate. 

The curies (C) of a c t i v i t y  released from the stack can be obtained from 
the par t i c l e  size distr ibut ion and f i l t e r  e f f i c i ency  as follows: 

where 

Q, = dispersible inventory in cell, Ci, 
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Therefore  the E I ~ X ~ ~ I I ~ I I  downwfnd dose f o r  a p a r t i c u l a r  i s o t o p e  may be 
w r i t t e n  as: 

Dowr,wind Dose Distribution 

I t  is  assumcd t h a t  t h e  p a r t i c l e s  d i scharged  from t h e  s t a c k  are small 
enough to behave e s sen t i a l l -y  l i k e  a gas ,  and t h e  d i l u t i o n  01 t h e  plume 
a t  any d i s t a n c e  from t h e  s t a c k  w i l l  depend on t h e  wind v e l o c i t y ,  atmos- 
p h e r i c  d i f f u s i o n  coef f i cient, and atmospheric  s t a b i l i t y  c o n d i t i o n s .  
T h e  s t a c k  d i l u t i o n  f a c t o r  a t  any d i s t a n c e ,  X ,  from the  s t ack  is:3 

where 

k = s t a c k  d i l u t i o n  f a c t o r ,  sec/m3, 

ir = wind v e l o c i t y ,  m/sec, 

h =2 e f E e c t i v e  s t a c k  h e i g h t ,  m, 

X = h o r i z o n t a l  downwind d i s t a n c e  from s t a c k ,  m,  

C = atmospheric  d i f f u s i o n  c o e f f i c i e n t ,  

n = atmospheric  s t a b i l i t y  parameter .  

X 

For t h e  n e u t r a l  atmospherl c cond i t ions  assumed i n  t h i s  report, t h e  v a l u e s  
of C and n are 0 . 1  and 0.25,  r e s p e c t i v e l y .  

The t i m e  r equ i r ed  f o r  the plume t o  reach t h e  ground ( t h e  maximum average 
ground l e v e l  d i l u t i o n )  is : 

‘Therefore the  h o r i z o n t a l  d i s t a n c e  from the s t a c k  a t  which the maximum 
ground l e v e l  dose i s  incu r red  is: 



Maximum Contami rrated Area ---_---.--_---- -__- 
The msximun a r e a  ernsiosed by a specified contamtilation i s o p l e t h  rcs ix l t ing  
f r m  rhc plume af a s t a c k  release can be appsoximatzd byE5 

,I = O.l8/(w!c), 
max 

where 

A -7 maximum contaminated area, m2, max 

w = eontamination level ,  Ci/m’, 

t = cm.i.es released from stack. 

I I an area is cons idered  contaminated,  i t  exceeds 30 dis/minmdm7 alpha 
o r  1000 djs/min .dm2 beta-gamma, then 

A = (1.53 x 103)c/3Q m i l e 2 ,  
a 

and 

Dose t o  Csntainment Zone Personnel - 
The volume of air which will f l o w  from t h e  pr imary containment t o  tire 
secondary containmeat if the prina~y containment volume becomes prea- 
S I F ~  zed dapcnds on t h e  d u r a t i o n  of t h e  p r e s s u r i z a t i o n  , the pressure 
d i f f e r e n t i s 1  b e t w e ~ n  primary and secondary containment volumes dur ing  
puessaar izat iou,  and the leak ra te  of the primary containment barriejr . 
The dose r ece ived  by  pi-sannel  i n  t h e  containment zunc  a t  the tinie of 
an acc iden ta l  release of a i r -borne  r a d i o a c t i v e  material from a ce l l  w.i.?lP 
depend on the type  and quan t i fy  of r a d i o a c t i v e  material r e l e a s e d ,  t h e  
enrtent t o  whieli Lhe a c t i v i t y  mixes with t h e  a i r  i n  the secondary eon- 
tas’nment volalnrcb, and the  time required by p e r s o n n c l  t o  evacua te  t h e  area. 

No 1sear. ion i n  t h e  containment zone i s  more than  15 sec walking tfme 
f rom an e x i t .  The cell pressure-sensing switches would g ive  t h e  f i r s t  
alarm of the i n c i d e n t  and would pit the b u i l d i n g  i n  cnntainment.  Assum- 
i ng  t he re  w(Eil.ld b e  some react-ian t i m e  o n  the p a r t  of i n d i v t d u a l s  i n  the 
containment i p r ~ x ,  2 m i n  h a s  been chosen as a r easonab le  evacuat ion  t i m e .  

The  amount of r a d i o a c t i v e  material  carried by the gases  escaping  f r o m  
t h e  p a b a r y  containment volume depends upon t h e  s i z e  of the p a r t i c l e s  
and the s i z e  of the open ings  through which they  escape. Since t h e s e  
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f a c t o r s  are unknown, a volume of 10 rng of s o l i d s  per  cubic  m e t e r  of gas 
has  been used f o r  the  dose c a l c u l a t i o n s .  This  i s  equival .ent  t o  t h e  
maximum s t a b l e  a e r o s o l  of w a t e r  d r o p l e t s  i n  a i r  and probably r e p r e s e n t s  
an  extreme case. It i s  also assumed t h a t  t h e  r a d i o a c t i v e  materlal  is 
uniformly d i spe r sed  i n  the  secondary containment voliime when i t  escapes  
from t h e  c e l l  and t h a t  t h e  b r e a t h i n g  rate o f  personnel  i n  the comtain- 
me.nt zone du r ing  the emergency w i l l  b e  44% faster than  normal. The dose 
r ece ived  du r ing  the  2-min evacuat ion  can. be w r i t t e n  as: 

r e m ,  
(W) (10) (SpA) (0.1) (120) (1.44) 

(V,) (1.44 x l o 5 )  (MPCal+O) 
D =  

w h e r e  

W = volume of gas escaping  primary containment = 2.7  f t 3 ,  

SpA = r a d i o a c t i v i t y  of en t r a ined  material, Ci/mg, 

vB = volume of containment zone = 8.093 x 104  f t 3 ,  

MFTa40 = maximum pe rmis s ib l e  concen t r a t ion  o f  en t r a ined  
r a d i o a c t i v e  material t h a t  w i l l  g i v e  a dose of 
100 m r e m  i n  a 40-hr exposure pe r iod ,  C i / m 3 .  

For example, i n  t h e  case  of 90Sr as t h e  t i t a n a t e  (47 .7% 90Sr): 
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