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1. FACILITY DESCRIPTION 

Building Descr ipt ion 

'li'ne Rad.ioi.sotope Developieent Laboratory, Building 3047, i s  a th ree - s to ry ,  
st; r i x c t u r a l -  s t e e l -  frame bu i ld ing  having eoncret  e block ex-t e r  i o r  Wa.1:i.s . 
o-i,eral.l. d.iniensions a re  l1.42 x )to x 31 ft .I Building 1fl.oor area and volme 
are di.st.ribii.tted. a s  shown i n  Table 1. 

The 

Table 1.. Floor Area and ~lolurrie of Radioisotope 
Development Laboratory ( Eui 1tiin.g 3047) 

.- 
VoLimie, Net usaule Serv ice  Wall T o t a l  

L' I, 3 area, rt2 area, f t 2  area ,  i't" area ,  ~ ' t "  

'111.1~: bui ld ing  i s  bounded on the  >rest by B-uiltling 3028, on t h e  south by :Tso- 
topes Ci rc le ,  arid on t h e  no r th  by H i l l s i d e  Avenue. On. the e a s t  t he  'ou~-I.d.- 
i n g  i s  joined t o  t h e  I so topes  Techaol.ogy Building (Bu i ld ing  301+71\.), a. 
i. .[I r e  e - s t o r y  s t ruc t UT a1 - s t c e l -:;-.'rame , coric re I; e block bu i l .ding 4; hat, has w:) 1-ume 
arid floor a r e a  distribuked as skiowin i n  Table 2 .  

S l  
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Rui.J.dlng 3047 houses f o u r  manipulat30r-5ype hot c e l l s ,  f i v e  l a b o r a t o r i e s ,  
a chemical engineering area,  t en  off-ices,  a changeroorrq and s to rage  and 
s e r v i c e  a r e a s .  The four  hot  cells and -three of  t h e  l a b o r a t o r i e s  a r e  i n  
t h e  containment. zone of t h e  bu i ld ing ;  t h e  o f f i c e s ,  s e rv i ce  a reas ,  and 
o the r  two l a b o r a t o r i e s  a r e  i n  none ontained part.s o f  t h e  bu i ld ing .  Build- 
i n g  l o c a t i o n  and f l o o r  plam drawiries a r e  given. i n  Appendix A.  

The f o u r  manipulafor c e l . 1 ~  des ignakd.  A, B, C, an.d D a r e  loca t ed  a s  shown 
on p lan  draTdi.ng A-R2-1980 in Apper;dix .Ae 
g ix~cn  in Table 3. 

A d e s c r i p t j o n  of t h e  c e l l s  i s  

C e l l  l i n e r "  sh i e ld ing ,  ft - ~ ~ ~ . _ - -  C e l l  dimensioris, ft, 
_I_ 

A 8 x 6 x 13 3/16-ir0 3Gh s t a i n l e s s  s t e e l  I L  '4 
R 8 x 8 x 13 3/16-inL. 304 s t a i n l e s s  step? 4.4  
e 8 x 8 x 13 3/16-ine 3@I+ sr_ainl,.;s s t e e l  5.9 
D 8 x 6 x 1-3 3/16-k. 304 s t a i n k s s  s t p e l  4 "4 

-I_- -.___- 

*The c e l l  roof plugs a r e  con- rp t r t  pai--i+ed w i t h  :our coa i s  of Amercoat 33 HR. 

The walls and t o p  or cells A, B, and D a r e  Cabri.?at,ed of =,-.ft.-i;hick ba ry te s  
concrete ( p  = 3 .5 ) .  The kop plugs and. froni and r e a r  w a l l s  of c e l l  C a r e  
Palorj-cateci of 2- i /k - f t , - t h l ck  b a r y t e s  co:gci-et.e and 9 - i y i .  - t h i ck  s t e e l  p l a t e .  
A l l  cormon w a l l s  betveer, cells a r e  3-ft-thi1:k ba ry te s  concrete .  The r e a r  
access doors on c e l l s  A, R, and E a r e  of 1 6 - i n V - t h i c k  laminated sbee l  p l a t e ;  
cell. C has a 21-in. .- thick 1amiii.ated s ' i ee l  access  door.  

E3ch cell has R lmina",d 1Fad-glass viewipg window composed of 6 . 2  and 3 * 3  
Tensity l e a d  glass arrant;:?d to give shielqir-g which i s  equivalent  t o  t h e  
c e l l  walls. '!!'he winclms a r e  of s-irpped corist r i l e t i on  (36 by 36 i n .  on 
ope ra t ing  :ace, 40 by 40 in. on i i s i d r  c e l l  f a c e )  aod  a r e  sea,led i n  %he 
eel-', wall by %()-gage s t a i r - l e s s  s t e e l  f la . ;hiGg thna+- i s  welded t o  the cell 
l i n e r  - 
Each c e l l  i s  equipped w i t h  a p a i r  of' Modcl 8 master-s lave manipulators 
and an i n - c e l l  1-ton a i  r -operated br idge crane for manipu J a t  ions. 'The 
rmster.-s1 ave rnarLpiilators a r e  f u l  ly booi,ed w i t h  lamina5ed polyeihyl ene 
and nylon b o o t i n g  m a t e r i a l  and polyovthaule g a u n i i e t s .  

All stean,  a i r ,  e l e c t r i c a l ,  a.nd water  servj-ces  ori .ginate from headers 1.0- 
cated above t h e  ope ra t ing  c o r r i d o r  amd ent,er tile cel .1 through a valve ( o r  
switch)  on the ope ra t ing  face. The r ad ioac t ive  se rv ices ,  c e l l  exbau-st, 
ho t  d ra in ,  process  drain., hot ofr-gas, a n d  vacuum ei-Lter tile c e l l s  Y r o m  
underground head-ers l oca t ed  behiEd t h e  cel.1 block. 
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T+m LO-in. i II r3 a manipula-tor s leeves  
One 6-i.n. stepixd s leeve  and plug b u i l t  i n t o  roof p l ~ g  

One 4- in .  stepped s leeve  arid plug  b u i l t  between ad jacent  c e l l s  
S i x  1-in. !nT"fset s leeves  capped. i n s i d e  and. oin1;side of' cell- 
~ o . u r  342-in.  offset; sleeves zapped i n s i d e  anti ou ts ide  of ceI.1 
Five I-in e e l_ec t , r ica l  condu-it s 
One 1-1/4-i.n. e l e c t r i c a l  cor?.rluj.t 
117. L v q ~  - 

One 18-in. li. .d. c e l l  venti.l_a-ii.on exhaust l i n e  
Two I -in. vacuum :Lines 
One 2 - in .  hot off-gas  line 
One 2-in. r ad ioac t ive  hob drain. 
Orie 2-in. process d.rain capped insi.de of cell 
Four 1-in. process  water l i n e s  
one 1 /2 - in0  hot process wat;er l i n e  
TWO 1 /2- ins  go-1.b p~.ani, air lines 
TWO 3/4-in. 15-psig steam l i n e s  
Two l /Z - in .  t r a c s f e r  Lines from cask wLl.oadi.ng s t a t i o n  
Seven i/2-in. a i r  I.i.nes for i n - c e l l  a i r  h o i s t  operation 
One 36-by-36-in. s tepped sh ie ld ing  window pene t r a t ion  
One 3-ft-6-in.  -12y-8-ft -4- in .  stepped cell door 
~ o o f  p ~ u g s  g iv ing  fu1.1 cell opening (8 by 8 ~t an.d 8 by 6 ft> 
TWO 16-1/2-by-17-:~/2-in i n t e r - c e l l  conveyor open.i.:ngs 
One cel.1- a i r  inlet l i n e  (8 i n .  i . d .  f o r  cells A, B, and D and 12 i n -  

]_-1/2-in. stepped sleeves and plugs built inLo south wali  of' c e l l .  

1-1/2-in. e1ec t r icaL conduits 

:i. .d. j:or cell C> 

The in t roduc t ion  or removal o f  smal.1. ii;cms such as assware and. smilles 
during cell. opera t ion  is accoraplished by using t,he 
system whi.c:'Li terminates i n  1oadine-unloading cubic les  locaked on the ~ a s t  
arid west ends of t h e  Ci2l.l. bl.ock. These cu 'o icks  have 6 i n .  of  l ead  sh ie ld -  
ing and a 6 .2 -d rns i ty  l.ead-glass viewing window. 
drain direc.i;I.y t o  the hot d r a i n  system arid t he  conveyor cart ti.mael ex- 
. tending the l ength  of the cell block drains t o  k h e  i nd iv idua l  cel.?.~. The 
c:onv-eyor. cart, can to l e ra t e  loads up to 50 111 having dimensions not, exceed- 
: h g  1.2 x 12 x l-2 in.; it i.s dr:ivcn by electric _mo'cors l oca t ed  o-ixtside 
each of  -the terrninal cixbicles . C e l l  v-entiI-ation on t h e  ciibj3.cles i s  obi;ai.ned 
by way of  t he  cells; i a e . , tlie cubicles have no ind.ependent vent i l -a t ion  
system. 

The cubicle floor pans 
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'The c e l l s  a r e  equipped wi n mercury vdpor Lamps for lighting during opera- 
t i o n  a n d  i cicaridescent lamps f o r  l i g h t i n g  during maintccance. The i n - c e l l  
incandesscciit l i g h t s  are connected t o  the b u i l d i n g  emergency power supply 
t o  provide l i gh l  f o r  a c c l l  shutdown i n  t h e  event of a power f a i l i r r e .  

Building 304'i i s  a r 
no peraianent. radi.oa,cti.ve p r o m s s  i rig ?qxiprnerLt, Ail equipment s e t u p  i s  made 
?or each e xperimec+.al i n v c s t i g a i i o n  and dismantkd. a-t tile concl.usiolz of  
t h e  expertmen:. I n  the chemical engi.neering a r e a  -ihere i s  permanent equip- 
ment used for the p r o d u c 5 o n  of a;:celerat,cr t a r g e t s  by vacuum evaporation 
rnet,hods, but ?.-his operaLion does KO; involve radioac-l-ive m a t e r i a l s .  

e a r r h  arid rle;.elopmer,t l abo ra to ry  and t h e r e f o r e  has 

-1 Vacuum Sys t PIP 

~ O U S C  vacum f o r  both  t h e   cell^ a rd  laooratories i s  provided by a s i n g l e -  
s t a g e ,  ro t e ry ,  wat-er-sealed pump (Nash T I y L ~ ~  Model H-4) - 
r;iping and valves i n  112 s y s t 2 m  a r e  300 series s t a i n l e s s  s t e e l  (304 L and 
3117). 
discharep +?is water to I-ot dr=aiP i f  i t  becomes con+,aiinaied. The coQling 
watw passing Thrsugk ',he hea- z c h a  C 0 2 1  +,he 11 wat,P?l i s  d i s -  
charged t o  t l ?~  prccess  d r a i n  a t  'he 71-0 a i r  flcwtng 
in t h e  system pdbsc: s t e e l  sut-ge tank before 
yoing in-to the pump to diserigage any I t q u i d  o r  solia lhdt niay bc pulle.! 
i n t o  t h e  vacuum sysfe1;i. The exhailst a i r  from t h e  pump i s  discharged i n t o  
t h e  c e l l  v e n i i l a t i o n  duct, uc r I he bu i ld ing .  

The pump and all 

The seal w a t e r  i s  recircula+,Pd through a neat  ?xckangp7' which caq 

~f 8 g;a~/min 

Tile system also includes an a i r  educ+>or in p.ral1.91 with she mechanical 
vacuw. pum~ T ~ O  pravide high purnp5rg ::apacity dur5iig \-,he l a s t  st,ages o f  
pimpdown ?rom 7 <.ne Yg ahs $0 3 izm 7fg ab5 %is c!chci.or uses a i r  Crom 
ihe vacuum pimp roan for mol.ive fluid. The e n t ~ i r e  system i cc iud ing  
t h e  .vacuuI;; pulp,, a i r  eduei_or, s e a l  wat,er circul-  ng pump, s e a l  water ho1.d 
tank, s e a l  water heat, exchmger,  and. tlic vacuum surge tank i s  loca ted  i n  
an urderground pj.tr below f jYrs t  fl-oor equiprent  room number 102. Access i s  
through a manholr on t h e  so-Jtli si& r;f t,he bi2:ilding. The roof and. vra.11. 
facing t h e  acCess way provide I 2  in-. of' coccre te  shieldins- .  

Ref'rigeyat ;.on 

A ii'rane "Centra?;ac" compressor and c h i l l e r  mi I- (Freon-22) wi_t,h R capacit,y 
of 1-75 t o m  provides c h i l l e d  water which i s  c i r c u l a t e d  a t  100 gprn t,o .the 
ai.r hauld.1-in.g i 2 n i . t  s i.n t h e  b7.1.i l . d ? n g .  Heat removal. from the compressor i s  
accomplished by a closed-loop water  sys i e m  ope ra t ing  tkiroiigh a dual cool- 
i~ng tower l.oeat,ed. s~ t h e  roof. The wit i s  l c c a t e d  i n  t h e  f i r s e  f l o o r  
equipment area, rosm r?uliibcr 102. Thc wai;e?. e?  rcvI.ai;-ing p~lrips f o r  both 
t he  tower water and cki.l.led water a.r? 1ocat.ed i n  t h z  second floor ::quipment 



9 

Jet E duct 0 r s 
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A gasol ine powered 12 .6  kva motor generator  se-t provides emergency power 
t o  t h e  fol lowing 'uuil.ding equipment if normal e l e c t r i c a l  s e r v i c e  fa-j_ls : 
iastrixnent annunciaior panel., incandescen'G ligh.58 in each c e l l ,  con-Lain- 
meni; detectfoil  and a c t u a t i o n  in s t r imen ta t ion ,  f i r e  alarm system, evacua- 
t i o n  PA system, a.n.d changeroom hand and feat? connter.  The motor generator 
amd. i.ts undergrmcd f u z l  s to rage  tank a r e  loca t -d  011 t h e  no r th  s i d e  or" 
t h e  bu i ld ing .  The  u n i t  i s  r o u t i n e l y  operazzed once a week t o  check f o r  
proper performancc :Tn. ad.d.i.ti.on t o  t h e  emercency genei-atoi-, t h e r e  arc 
battery-operated.  emerg?r_cy l i g h t s  ir, cor:ri.dors and ope ra t ing  are3.5. 

F [ ?  ,he contai.nmr;nt zoiie of  t,he iiadioiso-tope Devel-opment Laboratory i.s shown 
on drawing A-Ea-l.980 ir. Appeild-ix A. The c e l l  block is considered -the 
primary contniment , ,  ard t.kc p o r t i o n  OF +,he bu i ld ing  housing t h e  ce1.l. 
b lock i s  considered t,hc secordary coiit-airmen', . The cas% a,nd west ends 
of t h e  bu i ld ing  are iimcontained. 

The primary volume t.c be contained. i s  t h e  c e l l  block.  Contahment of  t h i s  
voI.ixne i s  ob'ia?'.ncd. by means of t.he s-kructurai  streng',h L-esulting Prom t h e  
concrete a.nd steel cosst ,ructioi? of  the c e l l s  arid by con.tro1.s t o  maintain 
t h e  c e l l s  a': a. pressure t ,hat  i s  always 1.es.s thar  t h e  surro-md-ing bui.J_ding. 

!Phe physical. des\mipt ion o f  Lhe cells, incl.udir,g s e r v i c e  pene t r a t lons  i s  
given i n  Sec'iioc L, subsect,ior, "i:cll Dcscript;i on 'I The c e l l s ,  incLud~i.ng 
wi.n.d.ows, doors and p l u ~ s ,  wi.7-1- wi.thstai-id s'saiic pressures ic excess of 
600 l 'o/f  t2 without movement. 
ure ot' t h e  c e l l  walls i a no t  considered "c red ib l e"  beca.:i.se of t h e  p:roce- 
d u r a l  sa%egua,rds descr ibed ii: Sectrior! 3 yegarding -t,kic .type and qum- t i t i c s  
o f  reagents  use5 during c e l l  operat ion 

An accident  tha,t. would cause a rnassive fai.1- 

The cell doors a r e  c o r s t r u c t e d  o f  lami.o.at2ed s t e e l  p l a t e ,  a r e  l i n e d  wi th  
11 gaze stai.in3.ess s t e e l ,  and a r e  s.t,epped. t o  prevent rad-iatioii shjt-ne. The 
doors on cells A, R, a n d  D a r e  16 ir,. '.,hick and. ?,he d.oor on c e l l  C i s  2 1  
i n .  t ,hi.ck. The doors a r e  suspended on cranc type hinge:: and, when closed, 
they  seal; aga.i.nst, a c losed c e l l  reoprn'1" i L I b  g a , e k ~ t  I 

s t e p  i n  t he  door t.hmshoJ-d. i s  sloped t,owara i 3 c e l l  a n d  i s  equipped wi ih  
a dra-in. t o  carry oi'f any decont.aminating soLutions -::.hat may be sprayed 
against ,  t h e  door.  The ce l l .  f l o o r  i s  6 i n .  below t h e  door threshold t o  
prevent t he  loss of any I~iqujd wnich might, acmmula i.n the f l -oor .  Each 
c e l l  f l o o r  has a non-valved f l o o r  d- ra in .  t o  hot, d r a i n  connection. 

'Yhe f i r s t  (eel..]. s i de )  

E w h  c e l l  has a th rec -p iece  roof pli igo In a d d i t i o c ,  c e l l  C has two sepa ra t z  
p i eces  of  armor >late m d e r  trie concretd pliigs t o  provide ihe addi t jor la l  
s h i e l d i n g  (ksi.gflPT* t'or t h i s  c e l l .  During tio?wal operat ion,  t h e  c t l l  plugs 
a r e  S P ~ I P ~  w i t h  oakum a26 t a r .  The plugs w e  arrarz;[\d so thak it i s  rLec- 
e s s a r y  to remove a w l a f i v e l y  narrow kLcy plug oil each c e l l  before any of  





A1.7. of t h e  c e l l  a;., flow con-trols a r e  of f a i l  sa.f'e desi.gi1. The l o s s  of 
e l e c t r i c  power and/or compresscd a i r  f o r  damper operat ion w - i l l  r e s u l t  i n  
t h e  damper's being opened t o  t h e i r  ful..lest extent, t o  provide maximum c e l l  
vent i ].ation flow a 

Building Containment - 
The po&i 011 of tile bu i ld ing  designed t,o meet ,r:aximum conia imPnt  s tandards 
incl-uaes t h e  c e l l  b lock ,  c e l l  opera%ing am access  a reas ,  t h r e c  hot labora-  
t o r i e s  on t h e  second f loOr,  and t h e  decontamination room. The p o r t i o n  of 
t h r  bu i ld ing  designed to meel t hese  maximum containment c r i t e r i a  i s  out- 
1 i n r d  on drawing A - P B - L ~ ~ O  i r  Apperidix A.  

The a i r  supply sysizm f o r  t h e  bii i ldiKg ; s  comprised o f  t h r e e  Fndependent 
u n i ' t s  a s  follows: 

Supplies  a i r  f o r  t h e  west en? oC t h e  bui-].ding i luding t h e  chemical engi-  
necrrimg a r e a  rooms 11.0 ar,d 21-2, laborat ,ory room 211, and o f f i ~ c e  rooms 213 
and. 111. These rooms a r e  not. wit,hin the  maximurcL containment a r e a  of the 
builcling. System 1 draws ai.:!: Yron !,'ne out,side through a g r i l l .  l oca t ed  on 
th.e no r th  f ace  o f  t h e  bu i ld ing .  'She a i r  t r a v e l s  through. a bank o f  rough- 
ing fi-1-ters a.nd a bank of  906 eff iz ien-cy f i l t e r s ,  and i s  discharged. into 
a d.uct-distribuioy system servirig Lhe a reas  mentioned above. The fan an.d 
f i l t e r  housing for i;iLi_is system i s  loraked i n  P l e ~ u i n  N o .  1, room 315. A i r  
i s  exhausted from the a r e a  serv-ed. by Sys t ez  1 by (1.) hoods i n  Lhe l a b o r a t o r y  
and engineer ing a r e a  which are connected 'so t h e  cell. ven.tilat,i.on system and 
( 2 )  an u n f i l t e r e d  exhaust, Pan which i s  loca t ed  oc ?,he bui-1.ding roof and 
automaLica,lly shuts down i f  t h e  c e n t r a l  po r t ion  of i;he b u i l d i n g  goes  i n t o  
conta.inment . 

S2si;em 2 -- 

Suppl.-ies a i r  t o  t h e  cer t ra l  (ca:ci:,ained) por t ior i  2f t h e  buil-ding. 
i s  draxm t,hrough a s tack  on Lhe roof or" t h e  bu-ll-ding and +,hrough a bank 
or" roughi.i?g f i l i i e r s  and. a bank of 90; efCic ie rcy  C i l t e i - so  
suppl-ied to t h e  Syst,em 2 a r e a  by two auxiliary- fans t ,aking a i r  from t.hr 
outside through roughS rig f i l t e r s  and 9O$j f i l . t . e r s  and. discharging it i.nto 
t h e  ez1.l. chargi.ng area,  room 1.1.3, and c e l l  -Lop access  area,  room 215. The 
a u x i l i a r y  f a n  serv.ng -the c e l l  -top a r e a  operates oc ly  when a cell plug 
i s  1.ernoved; it supp l i e s  suf€i .c ieni  a i r  t o  insu 
through t h e  cel.1. opening. A i r  i-s discharged I r o m  t h e  System 2 v o l m e  by 
way of t h e  hoods i n  rooms 105, 109, 208, 209, and 2103 by way of  t h e  four 
cel.ls, and  by an exhaust Can on -Lhe rooi". The roof f a n  exhausts through 
a bank of  roughing f;-!.ters a.nd a baak o f  CWS-type absoluLe f i l t . e r s .  When 
t h e  buiI.dS-ng goes in-to containment, t k c  roof exh-ausi; f a n  and a1.1- of 'ihe 
System 2 supply f m s  shuL down an:l aut,omaLic dampers c lose t.he ducts  so ing  
t o  t h e  ouLsi.de. 

The a i r  

A i r  i s  a l s o  

a 50 f t / m i n  v e l o c j t y  





1.4 

6. Wheri t h e  pressure i n  t h e  contained p o r t i o n  of t he  bu i ld ing  drops Lo 
0.5 i n .  w.g. negative wi th  r e spec t  t o  ?,he ou t s ide  pressures ,  gravity- 
operai>ed dampers on t h e  fan i n l e t  ducts  begiri t o  admit a i r  t o  prevent 
'mJil-di.Eg p r e s s w e  from dmpping  any lowr_r Also, the  cell air  i n l e t  
va.l.ves s t a r t  modu1.atin.g a,nd r e d i i ~ i n g  the ar~.ou.nt o f  a5.r being dra~rrji 
i n t o  -Lhe c e l l s  'LO insure i;haL Lli-, cells a r e  always a'i, l e a s t  0 .5  i n .  
w. g. below t h e  contained a r e a  p re s su re  e 

A7.1. of t h e  da,mper act i ia tors  a s soc ia t ed  wi- th  t h e  colitainment operat ions a r e  
air ac-kuatcd and move to t he  contaimenr,  c o c d i t i o n  i n  t h e  event of an a i r  
o r  e l e c t r i c a l  f ' a i l u r e .  

There a r e  no doors which con-nect d i r e c t ' q  i'rorn t h e  contained a r e a  of  t h e  
buil.di.ng t o  t h e  oiit,sid.c. Both personnel  and v e h i c l e s  niust pass tiiro-ugh 
two doors t o  e n t e r  thz contaiped p o r t i o n  o f  t h e  bu i ld ing .  The veh ic l e  
doors a r e  inter]-ocked t o  permit on1.y one door to be open a t  a time; t h e  
personnel entrances a r e  not in-terlocked. A remote r a d i a t i o n  i n d i c a t o r  
s t a t i o n  i s  loca ted  jn t h e  southeast, entranceway t o  indi.ca.t,e the r a d i a t i o n  
l e v e l  a t  each o f  the 2AM's i n  t h e  con.tained a r e a -  Another i n d i c a t o r  sta- 
t i o n  i s  loca te6  i n  t h e  ope ra t ing  c o r r i d o r .  

The contaimncrk of Bwi.I.di--ng 304-7 was t e s t e d  t c n  Limes during buildirig ac-  
ceptance -tests wLkh the  following average r e s u l t s  : 

T?'.me f o r  buri.l.di.ng to reach 0.3 in. wag. negat ive 8 seconds 
Time f o r  bui ldir ig  t o  reach 0 . 5  5.n. m7.g. nega+,ive 19 seconds 
Maxini-[Am bu-il.d.ing negat ive pressure 0.51 i n .  pr.g.  
P-mssure d i f f c r e z t i a l  bet-vleen c e l l s  and bu i ld ing  1.3 i n .  w.g. 

A s n r i e s  o f  a i r  f low - t e s t s  were made to check t h e  containment, syst.em and 
t o  determine ;he cel..l block leak ra!:,;.. The resul-Ls o f  t hese  ~ e s i ; s  a r e  
given i n  Table 5 .  The i e r i  procedure i s  o u t l i r e d  i n  Append<-x i3. F'igui-e 
1- i s  a plot .  of t:he celll. bl.ock 1.Fia.k rate det.;-nnined f r o r  ;;he t e s t s  ,, 

'Tab1.e 5. Buil-ding 301+7 Air Fl.nws 

_-_-I .--- ~t?3/mi n 
1__1...._ 

TotalL Decoiitmij - La'ooratory 
C o ~ i d  i -i, ions buildill?, C e l l  block na t ion  room hoods 

Normal. operat  ion 13,21-0 2432 ,389 10,385 
v 

Containment ope ra t ion  15, 3.74 39'1-3 1.1., 251 

Ce1.1. bl-ock l eak  r a t e  at. 
4.95 i n .  w.g.  nega-ti-vz 376 measured 

C e l l  block l e a k  ?-ate a t  
5; .4 i.ii . w . g . negat i.ve 433 measured 
Cell block l e a k  rai.2 a+, 
5 . 5  in. w , g .  negat ive 513 measured 

C e l l  b lock l e a k  rat,c a?, 
2 i n .  w . g .  n.eqat,i.ve 150 calcul~aLed 





Since B u i  l d i n g  301-17 is a r e sea rch  arid d.evclopmn$ f a c i l i t , y ,  t h e r e  i s  no 

opera,ti ons a r e  r:a,rr.i c ? i i t  on an expcrirn?ctsi b a s i s ,  such as solvent  ex- 
traction, i on  pitaCicIr,, and d i s t i  I.ki,ti.oi; In adii.iti.on, 
mechanj cal. %e O Y I K K ~  i n  b0t.h c e l l s  and J.a'oorat,ories 
Thin f i l m  "it-* a:?d sr;a,hI.? materi .als ar2 r o u t i n e l y  
prepared in t h e  b!J.ildi.ng u s i n g  vapor di3pc~s L.i.ion, pia-Ling, and r o l l i n g  
methods. 

dardizec! rolitAne h m i c a l  proeessi.cgn A -did.? v a r i e t y  of processes and 





A l l  of t h e  hot  drair: L cclmirg f rom c k  1-abcratory a reas  a re  sh ie lded  
wner? -they go imkrgroxcd  The annular 

lead shie1d.s a r e  cl peri-nii -!,k itrainillg o f f  OP any 
li quid T, hat  . A i d  hc?, drai  r. l i r ! . ,~ s  developed a lz&. 

The bu i ld ing  aitr s - g p  t h r e e  separa te  systems t o  minimize 
t h e  p o s s i b i l i i y  of CC h o k  b u i i d i n g  from an. inc tdznt  ir, 
one secLicjn of i k  'OU i r  LcLaker are equipped ~ j t ' h  90% effi- 

agains :, cqn+.,amins+,i-on r? su1.t i n g  from 
f +.:-:e b 1 J i l d . i  rg  



E l e c t r i c a l  a;aini;enance is done only  when t h e  appropr ia te  c i r c x i t  
breaker i.s t.agged o u t .  

Entrance t o  a c e l l  is no.t, permit-ted un. t i .1  a health physics sy~.r.vey 
has been m a d e  

A i l  pai:c.l;en.ance aad. set -up work in a eel1 requires a. s'caridard. .R.a,d:i.a- 
k i o n  Work Permit =id an observer. 

Uuildi.ng Servi. ces and Equipme:a.t Maintenance 
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Maximum Curie Load 

It i s  expected t h a t  v i r t u a l l y  a l l  r ad io i so topes  bzlow uritnium, as w e l l  
as a few t,rans-uranium elernents, w i l l  be handled in varying amounts i n  
Building j0)17. 
a c t i v i i y ,  a s  we l l  a s  haza rd ,  i n   he bu i ld ing  a r e  t a b u l a i e d  i n  Table 6 .  

The  i so topes  which r e p r e s e r t  t h c  g r e a t e s t  amounts of 

The distr:.but,ion of  t h e  downwind dose nox-rnalized t o  a 1000-curie s t a c k  
r e l e a s ?  and s t a b l e  atmospheric con.d.iti3ns i s  ploti;ed. i n  Fig. 2. 'Yhe c a l -  
c u l a t i o n  method used ?or Table 6 and F i g .  2 is given i n  Appendix D .  The 
Val-ues i n  'fable 6 a r e  based on t h e  assamption t h a t  the I so topes  Area F i l t e r  
P i i  i s  99.958 eLYiciznt i n  removing p a r t i c l e s  s i z e d  0.3 p and I.arger as 
shown by t h e  dioctylphtlial.a.ie (DOP)  t e s t .  
o the r  f i l t e r  e f f i c i e n c i e s  by mnu1ti.plying by t h e  f a c t o r :  

The values  can be ad jus t ed  f o r  

A pio'i of  t h e s e  c o r r e c t i o n  f a c t o r s  -to be used with Table 6 i s  given i n  
F i g .  3. The most; recen-t DOP 'Lest of  t h e  I so topes  Area F i l t e r  P i t  showed 
DOP e f f i c i e n c y  of t h e  North Bank t o  be 99.96$ and o f  t h e  South Bank t o  
be  99.91.$. The downwind dose and contaminated a r e a  values given i.n Table 
6 represent,  Li1.e maximum c red ib le  a c c i d m t  f o r  -Lhe f a c i l i t y  because they  
are based or t h e  assumption t h a t  t h e  en t i - re  d i s p e r s i b l e  inventory of  a 
c e l l  becomes airborne and 20$ of  t h i s  ac-tivi.ty reaches t h e  Isot.opes Ares  
F i l t e r  Pit. The leakage of act,ivi.ty Tram t h e  c e l l  and biii.l_ding w i l l  be 
in s ign i f ' i can t  compared .to t h e  s t a c k  r e l e a s e .  Ai? acciden'L w'nieh breeches 
.the cell block i s  not considered. cred.i.ble because of t h e  previously men- 
t i o n e d  l i m i t a t i o n s  on t h e  quant i t i .es  of pot.enzially explosi-ve materia1.s 
al.l.owed i n  t h e  c e l l s .  

The maxirr~m dose to pprsonnel in Lhe bu l ld tng  due i o  overpressurization. 
0: t h e  ce ' . l s  w i U  depend largeljr on titie lengt,'n OC t ime the cell. i s  p re s -  
s u r i z e d   and^ t h e  p re s su re  I-evel. - Assuming ,m acci-dcnt . that  r e l e a s e s  about 
100 ft" of  hot  gas (-3 lb TNT) i n  0.5 s e e  t,o one o-t' t h e  c e l l s ,  i t  can be 
c a l c u l a t e d  (Append.i.x lj) from t h e  cell- block leak rate data pl-ot.tei3. i n  
Fig. I t h a t  2 .7  f-L" of gas w i l l  escape t,o t h e  containment zone of -the 
bui ld ing .  The doses received by persormel i n  2 iliin- while evacuating the 
buj.lding were ca.lculatcd (Appendix U), t2ssmij.ng t h a t  th is  gas carried. 10  
mg/m3 of rsdioactiive dust  ( eqx iva len t  t o  a very d.ense f o g )  which mixes 
imiformly with t h e  air i n  t h e  containment zone, and are t a b u l a t e d  i n  
Tab1.e '( 1'01- t h e  radioj.sotopes of  si gnif icancc . 
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Tab1 e 7.  Iilaxirnixri Credible Accident Dose t o  Building Personnel- 

Isoiop Personnel dose i n  2 rrrin, Mrem 
I ~ . . _  ...... I_- 

Strontiurn-90 as tiLariate 91- * 5 
Ciirium-2't2 as oxide 12: 050 

Arne I i c i a,i-?h 1 as cx i t  1 e 12 1 

<5 0 A l l  c t h r  r ad io i so topes  
'Lo be hanCle3 

-. -I- -.--1111 

Hui Idine, Per s onn.eI_ 

The planned star€ normal?..y having offi.ces o r  work a r e a s  i n  Building 301t1-7 
c o n s i s t s  or' 1-5 scient is-Ls and 8 t e c h n i c i a n s .  Normal-ly, a l l  of t hese  people 
w i l l  be working s t r a i -gh t  days, hilt, on occasj.on t h e r e  may be s h i f t  work 
i.n connection wi.th a par t i -cular  experiment or program. It i s  ~ o s s i ' u l . ~ : ,  
bul; no t  orobablc,  tha.t a l l  these people c a n  be i n  tile contained po r t ion  
of  t h e  buil-di-ng ai; t h e  same time. The bu i ld ing  has an add.i t iona1 o f f i c e  
i'or one Health Phys ic i s t  who w L l . 1  carry o i i t  t h e  heal-th physics func'Lio:w 
f o r  Bii.i.l.di.ngs $047, 3028, and 3029. Normal.l.y, It i s  expected t h a t  t h e r e  
w i l l  a l s o  be gesen- t  two or t h r e e  Pl..ant and Equipment Di.vi s i o n  2mpl.oyees 
doing maintenance work o r  se t . t ing  up equipment as w e l l  as one o r  Lwo 
v i s i t o r s  not  assigned t,o t h e  b-iii.l-ding. 

7 RADIATION AND CONTAMI?JATIQN CONTROL 

The i'i.xed r a d i a t  .i.on instrument,s i n  Building 30hr( a r e  1.is'ied bel-ow i n  
'Taole 8 .  The l o c a t i o n s  of  t he  instruments in t h e  buildj.ng arc i n f i i c a t c d  
on draiwin.g A-8.D-1.983 in Ar;pe-r,dix A. 

None 

L ?  ' None 



ei?d wi~.d.o.w probes for d.el;eci;ing weak, e m i t t e r s  such. as '"Tc arid 147Pm. 
@..-&I s 
per.sont?.i:~. exit, i n  the  containment Z X E ,  and t h e r e  i s  a s ign  on the  door to 
i as tnxt  a l l  personnel Lo monitor . their  feet; before leaving  t h e  m e a .  
Four po-r.table (Q-2091) personnel  alpha moni-';ors are located i n  the b u i l d -  
ing and. t w o  more have been r.ecpest;ed. Two, fixed, f a s t  n-eu-lron, mor?li-i;oPs 

smeared d a i l y  by healtrki physics, a n d  the e re bu-ilding i s   giver^ a com- 
prehen.sive smear ch.ecB olic? a .week. 
with. bl .~ l t ; i :~~ .g  paper 'u3for.e e n t r y  as d-escribed. i n  Tfhe Cel.1. Ent ry-  Proced.ures 
in Appeririix C 

A 
Trey PIeLsr with a thin window en.d probe i s  13ca'ced a t  each routine 

have  alsc:, been 0rd.ered for ?,,he blail.dFr..g. T contaiummt a r e a  i s  spot  

C e l l  areas are roped of'f ar.d covered 

8. LIQUID 

1. A l l  La'r?orato-T- s i n k ,  bench, and hood draLns exccpr f o r  one 'mk  diair! 
conneci- im  from each I aboratory . 

3 l U 1  bu.i.I.ding floor d r a i n s .  

5. Fan plenum chamber drains. 

Hot Waste 
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1. 
2* 
3. 

1.1 . 
5 .  
6. 
'7. 
8. 
3 .  
1.0. 
1s. 

Fi'l.02~ d ra ins  in each c e l l  
One hood d . r a i  n from each l abora to ry  
Hot off-gas sump jet discharge ( v i a  col.lecti.on tank and. c e l l  D 
f l o o r  drai.ii) 
Ce1.l. ver , t , i l a t ion  simp j e t  discharge (via co1.l.ection tank a,nd cell 
I) t 'loor d r a i n )  
Vac~ i -m pw-p surge tark,, j e t ,  d ischarge 
Va.clmm pump seal water tank, jet discharge 
Vacuum pump s-mp, jck discharge 
Capped-off coni1ect.i on in room 110 
Capped-off connectLon i.il room 1-05 
C a r r  i c r 'G ram Ce :r Jline 'i r e  nc h d.r a i  n 
Conveyor cub ic l e s  floor d r a i n s  

Al.1 of the hot clrarin H n e s  i n  Lhe bu i ld ing  a r e  shielded wi th  at least 
1.2 i n .  o-f concrete o r  i t s  oq1niva.l.ent and are coiistructcd of Type 304 T, 
schedule 80 s t ah lks s  steel pipe. A l l .  j o i n t s  a r e  weI.ded and have beer 
radiographed, and.  t>he system has been p res su re  tes-Led at 100 psig. 

The hot  d r a i n  header h a v e s  a t  the  wesi; end of t,he build.ing 2nd t i t s  into 
-the ?xisti.rig Isotopes Area Hot, D r a b  System which discharged i n t o  W-3.. tank 
on the  west s i d e  of Riiil-ding 305'-(. T h i s  t ank  i s  periodical..ly j e t t e d  Lo 
FJ-5 o r  W-6 in t h e  main Tank Fami. 
i i ~ t  s c p r a t e l y  measlired o r  monitored. During normal opzrat ion,  t h e  VO~UII IE :  

o f  hot waste ! ~ O K  B u i l d i n g  30+7 sh.oiild not exceed )+@O gal/day. 

The hot waste leaving Bui1din.g 3Oh-'( i s  

During 
c i e c o ~ i ' ~ a i ~  n a t i  on, tiowever, 2000-3000 ga1,'da-y may be d i s  - 
the hot d r a i n  system. 

T ~ P  ~ 1 , 1 4 1  of i h e  haL waste will consist, Oi' aqueous solut,;ons oI" varjclis 

salxs and n i t r i c  a c i d  t h a t  a r e  not unduly corrosive t o  stdinlrss s t e e l .  
Normal-ly, t h c  waste w t l . 1  contain only be t a  and gamrna a c t i v i t i e s  ant1 will 
not exceed 10 cu r i e s / ]  ' Lei,. S r a l l  amounts of alpha, a c t i v i i y  (-10" alpria 
counis,/min.ml) may occasional-1-y be discharsed i n t o  t h e  hot d r a i n  system. 

S t o r s  Sewcr -- .... 

Hot; ~ Of<-gj+s __. Sysr;er!i 





t,liroig? a s+>ainl e s s  s t e e l  mesh roughing f i l t e r  approximately equivalent  
t o  EG-25 and tiler: goes through the roughing and absolute  filters i n  
La: Isotvpes Ai-,,a, F i l t e r  Pjt,  he ro re  going t o  the  s t ack  system. A i r  e n t e r -  
ing t h e  cells:  under normal opera t ing  condi t ions passes through 90% c f f i -  
ciency f i l t e r s  Duriiig emergwicy coodi t ions,  both the  air  i n l e t  f i l t e r s  
and t h e  s t a i n l e s s  s t e e l  mesh i n - c e l l  exhaus', f i l t e r s  a r e  bypassed. 

L 1  

Normal a i r  flow t.hrough cE1.1.s A,, B, agd D i s  600 ft3/min and l 7 O O  ft"/min 
-Lfirough c e l l  C .  'When a c e l l  door o r  t o p  plug i s  opened, t he  i.n-cell. s t a i n -  
less s t e e l  mesh .Pil_te-r i s  bypassed, and t h e  ai.r flow to t h e  c e l l  ven-bila- 
ti.on duct automzLically 5.s increased  t o  provide a mirLirfiurn air v e l o c i t y  
across  t h e  c e l l  opening of 50 ft,/mi.n. 

All o f  the f i l t ' e i - s ,  bokh i n  t h e  bu i ld ing  and a,% t h e  Isotopes F i l t e r  Pik,  
have pressure drog measuring i.nstrumeats i.nsta.l.led &moss  them to i n d i -  
ca t e  when changing i s  Yequired. The i n - c e l l  s t a i n l e s s  s t e e l  mesh fi1tei.s 
can be remote1.y washed down when they  become 1oad.ed. 

The c e l l  i s  considered as ilic primary containment f o r  most b e t a  and g a m a  
work t h a t  i s  c a r r i e d  out i n  t h e  bu i ld ing .  Most of the  alpha work i s  done 
i n  an i n - c e l l  a lpha box whjch i s  then  considpred as t h e  primary contain-  
ment .  A l l  of t h e  auLornaLic c o n t r o l  dcviccs  on t h e  c e l l  air handling sys- 
tcrri are  of fa i l  -safe  design with respec t  t o  a bui ld ing  e l e c t r i c a l  o r  
instrument a i r  f a i l u r e .  They w i l l  provide m a x i m u m  c e l l  ventilat,ioii ca- 
p a c i t y  i n  t h e  event of f a i l u r e  of these  control. s e rv i ces .  

T'nc vacimr pump exhaus& i s  discharged i n t o  t h e  c e l l  v e n t i l a t i o n  sysiem, 
and any gross  contaminants a r c  removcd hy the  previously descr ibed surge 
t ank  and water SQal-ed pmnp. 

The cel l .  v e n t i l a t i o n  header i s  at an e l eva t ion  below t h e  Isotopes Area,  
header and below the hot dralin header. Th.i.s problem i s  handled by pro- 
v id ing  a 6 -ga l  simp i n  the l o w  point of .the l i n e  under c e l l  D. 
i s  equipped wi th  ari air prge l e v e l  in.st;rinnsnt, which sounds an alarm on 
t h e  0peratin.g corri.d.or alarm panel  when i;he sump i s  two- th i rds  f u l l .  A 
inmually o_nerat,eCL steam j e t  i s  used to empLy the  sump t o  hot d.rain. 'The 
hydros ta t ic  head, which wmld. e x i s t  i f '  t h e  sump alarm f a i l e d  i o  f u i c t i o n  
amd. t h e  header filled. w i . t h  water, would be 18 i n .  wag. and would be s u f -  
f i c i e n t  t o  cut o f f  c e l l  v e n t i l a t i o n .  T h i s  i s  not  considered a cred ib le  
poss ib i l i - t y  because a rapi,d buriI.d-up of water i n  t he  header cannot occu~r 
unl.ess a. c e l l  f looded to a dcpth of 1.4 in., permi t t ing  water t o  run inLo 
the c e l l  ventilati.o:o. opening i n  the  c e l l .  At -t;lie same ti.me, t h e r e  wou1.d 
have t o  be a c e l l  vefiJtililation duct p-ressure surge t,o c lose  t h e  back-flow 
preventer on the duct serv ing  t n e  vacuum pump pi% i n  order  that  the water 
would fi l l . .  up tbc: header r a t h e r  t h a n  run back i n t o  the  pump p i t  and sound 
t h e  pit smp alarm. 

The sump 



2 '3 

11. SOLID WASTE 

13adi.oact:i.ve s o l i d  wastes from The bu.il..d.i.r:g w i l - l  consist of contaminated 
ex:perb:ien.%al a p p a r a t u ~ ,  w i p e s ,  amd srm,l l  process vessels e B n i a L l  i.t.erns such 
as wipes, handl ing tools, and small. glassware w i l l  be placed i n  I-gal waste 
cans awl 'crmxporbed by .the i n t e r - c e l l  con-myor t o  the  end cub ic l e s .  The 
can is  the2  pKL.L::d u.11 i;i.?;c:~ a bot 3111 discharge ca.rri.er brought .to 
burial ground f o r  disposal. Rcy item I.arger than 12 by 12 in. or weigbing 
over 50 lb cannot be handled in the i n t e r - c e l l  con-veyor and will have t o  
be deconf,a;mi.nat;ed 5.n t h e  c e l l  t o  a point where i.t can be removed. t,hrou&i 
the c e l l  door or bop plug and placed i.n a, hot, d ~ m p s t e r .  Before a cxll 
door or t;o-i; pIi~.gs are opened, health physics survsys are always made by 
ix:ing a 1.ong probe i.r;trod-uced t,hr:ougn one of ";E p1.u.g s l eeves  o r  a survey 
xr1ete.r .introduced via,  I;he conveyor a All waste carriers are mosi.tored. and 
pi-operlji .tagged by !?e&t.h >hysics bef;m- being sent t o  the b u r i a l  ggroimd. 
The staridards outlined in t h e  RadLation. Sa.re.!;g Ma.nuaL aye st,rictl.y f o l -  
lowed. Alpha eontamina.ted $~a,si;es are bagg<~d out of the in . - ce l l  alpha. 
box before being placed in the waste cans. In some cases, art e n t i r e  i n -  
c e l l  a lpha box may be disposed qf' by plac ing  it in a. l a rge  plastic bag, 
removing it; throu.gh the cell doorp and pu.?;ting it; i n  a plywood box for 
&i.sposal. - 
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Containment System Tes t ing  

Weekly Test 

1. Advise bui ld ing  personnel  over t h e  speaker system t h a t  t h e  contain-  
ment system i s  being t e s t e d .  

2 .  Put the  bu.ril.di.ng i n  contaiimen’s using t h e  manual bu t ton  i n  the  south- 
east, s t a i r w e l l  and check t h e  fol.l.owing iteins: 

a. The pressure i n  t h e  c e l l  opera t ing  and access  a reas  drops t o  a t  
l e a s t  0.3 i n .  w.g. nega.tivewithin20 see  or l e s s .  

b .  The audio and visual.  alarm i n  t h e  opera t ing  a rea  i s  funct ioning.  
S i lence  t h e  audio alarm. 

c .  The pressure i n  t h e  opera t ing  and. access  areas does not drop lower 
than  0.55 i i l .  w.g. negat ive.  

d.  The c e l l  a i r  h l e t  bypass l.i.nes a re  open. 

e .  The a i r  supp1.y fan i n  Plenum 2 has stopped operat ing.  

L”. The damper on t h e  Plenum 2 a i r  supply duck i s  closed.  

g. The a i r  supply fans i n  Plenum 1.. and 3 a r e  stj-3-1 opera t ing .  

h. A l l  roof exhaust fans have stopped operat ing.  

j.. The duct damper on Lie con-tairied a r e a  exhaust fan on t h e  roof 
has closed. 

j .  The motor opera tors  on t h e  c e l l  emergency exhaust dampers i n d i -  
ca t e  t h a t  t h e  dampers a re  open. 

k. The c e l l  negat ive pressure  gage shows at l e a s t  0.5 i n .  w.5. nega- 
t i v e  wi th  respect, t o  t h e  opera t ing  area and i s  not more than 2.0 
i n .  w.g. negat ive.  

3. Put t h e  bu i ld ing  back i n  t h e  normal opera t ing  condi t ion by pushing t h e  
r e - s e t  bu t ton  on t ’ne opera t ing  co r r ido r  panel.. 

4. Piik t h e  bui ld ing  back i n  containment by alarming two C A M ’ s  a t  the  same 
t i m e .  

5 .  Put t h e  bu i ld ing  back i.n normal opera t ing  condi t ion.  

If m y  of t h e  above i t e m  a re  not  opera t ing  properly,  n o t i f y  bui1din.g superv isor .  

Quar t e r ly  Test  

Once each quar.Ler, i n  additlion t o  t h e  iLmis l i s t e d  above, put  t he  bu i ld ing  
i.nto containment by loosening t h e  low pressure connection t o  t h e  containment 
pressure  switches loca t ed  on the  opera t ing  face  of t h e  c e l l s .  DO t h i s  for 
each c e l l .  



Building 30&( Weekly Contairment Check 

Uatc Checked By 

1.. 

2 .  

3.  
4, 

5. 

6. 

14 

... 15. 

Exhaust fans oft': a. AJ-106 e , . 0 . . . 0 . 
11. AsJ-1-02 m e 0 . 
c .  SIS-~ lo~  9 . . . * . . 0 
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Building A i r  Flow Meacurement Tests  

Te s t 1. 

1. Test- Conditions 

Building ig  normal operaking cor,dilion. 

2 .  Measurements 

a. Air flow readfngs at, Tap 1 ( o u t s i d e  Building 3047). 

Read.ii?g Dif fe ren t ia l .  Pressure (w.  g . ) 
Top of duc5 1 

2 
3 
4 
3 

Bottom of duct 6 

b. A i r  flow readipgs a,t Tap 2 (chemical engineer ing a-rea, Building 3047). 

Reading D i f f e r e n t i a l  Pressure (w.g;.) 

Top of  duci 1 
2 
3 
4 
5 

Bottom or^ duct 6 

Test 2 

1. T e s t  Condit.ions 

Bui.l.ding in same con.dit ion as T e ~ t ,  1 (norma;. opera t ion)  except decoa- 
tamination room man~~al damper i s  closed.  

2.  Mcasureme-nts 

A i r  f l o w  readings at. Tap 2 ( cherr,i c a l  engi neering area, Building 304'(). 

I Hcadiing D i f f e r e n t i a l  -I Pressure (w .g . )  

Top of  duct 1 
2 
3 
4 
5 

Bottom of cldct 6 



I.. Test, Condikions 
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2 a Measilrements 

a .  

b. 

C ~ l l  d i f f e r e c t i a l  pressure manomeker ( w - g . ) .  

A i r  f l o w  readings Tap 1 (ou t s ide  Bu i ld j ag  3047) 
Re ad inq  o i f f e r e n t i a l  Pressure (w.g.) 

3 
’L 

Re a d i i  
pc 

D i f f e r e n t i a l  Pressure (w-g;.) 

Top of  duct 1 
2 

3 
4 
5 

Bottom of duct 6 

Test 5 

1. Test Conditions 

Leave bui ld ing  i n  same condi%ion as during Test, 4. 
oCf a l l  bui ld ing  supply and exhaust air fans i n  bo th  t h e  contained a,nd 
noncontained por t ions  of t h e  bui 1-ding. 

I n  addi t ion ,  t u rn  

2. Measurements 

a. 

b. 

C e l l  d i f f e r e n i i a i  pressurc manometer (w.g.) . 
A i r  f l o w  readings Tap 1 (ou t s ide  Sui1 d i n s  304 () . 

Re ad inq  

Top of  duct 1 
2 
3 
4 
5 

Bottom of duct 6 

c .  A i r  f l o w  readings Tap 2 (chemical engineer ing a r e a ) .  

Re adinc DifferenLi a1 Pressure (wag.) 
Top of duct, 1 

2 
3 
4 
5 

Botic?:o OF d i l c t  6 



2 Measureinent s 
2 . i 1 - 1 ~  -to reach 0.3 in. wF7.g;;. T i m e ,  sec  

a. In operating area 

bm In acce,ss area 

Time sec Pressure, i n n  .w.g- 



9. A i r  flow readings Tap 1 ( outs i  de Building 304’7). 
Re ad* 

Top o f  duct 1- 

2 
3 
4 
5 

Bottom of duct 6 

~i f f e r e n t i a l  Pressure (w.g.) 

h. A i r  flow readings Tap 2 (chemical  engineering a r e a ) .  

Reading D i f f e r e n t i a l  Pressure (w .g . )  

Top of  duct 1 
2 
3 
14 

5 
Rot,%orn of duct, 6 

1. Test Conditions 

Leave t h e  huil-ding i n  -the same condi t ion as during Test 7 ( i n  coiitain- 
ment) arid shu’c off t he  ai:r supply fans  t o  t h e  e n t i r e  bu i ld ing  (con- 
t a i n e d  azrl concontained a r e a s )  . 

2.  Measurements- 
2.n.. w.g. 

a. Negative pressure i i i  opera t ing  area 

b .  Negative pressure i n  access  area 

c. Negatixe presslire i n  cell top area 

d. Air flow readings Tap 1 ( o u t s i d e  Building 3047). 
Differen t ia l .  Pressure ( w d  - Re adirig 

‘Top of duct 1 
2 

3 
14. 

5 
Rottorn OC duct 6 

e .  Air flow read.ri.ngs Tap 2 (chemical engineer ing a rea )  I 

Re ad-int  D i f f e r e n t i a l  Pressure (w..g.) 

Top of duct 1 
2 
3 
4 
5 

Boi;l;om o f  duct 6 
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C e l l -  Entry %hrou.g'r! Rear Accnss Door 

etr.11. Entry Through Top Plugs 

Haidlring and Storage of Rare m d  Valuable Materials 

Inter-cell. Conveyor Operatlion 

Radioactive Solid Waste Handling and Dispos.al 

Hot Can Handling Procedire  

Manipulator C hmge -out Pro c e diir e 

VaciJ.iim Surge Tank. Draining 

Vacuum Seal Water Tank Draining 

Vacuum Pit; Entry  

H o t  Off-gas and Cell. V2nt i l a t i o n  Sump Jet Operation 

Vac.u.um P i t  Pmelboard Al.arm 

Cont aiimient;  

Bui.I.ding 3047 P lan t  EvacuaLion Procedure 

Bu.il.d.i.ng 304-7 Safety Regulations 

_ _  



ic 6 

Cell E c t r y  Through Rear Access Door 

S tore  a l l  rac?ica.c%ive matereial. ir, appropr ia te  sh ie lded  casks.  Pl.ace 
waste and debr i s  i n .  metal  cans and remove via  conveyor. Piace cans i n  
sh ie lded  d.iimpst,eio o r  waste t r a n s f e r  cask. f o r  removal t o  t he  Buri-a1 
Ground - 

1. 

r- <. * 

3 -  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

3-2. 

13. 

IIose down eritip.3 c e l l  with water. Allow I5 min f o r  c e l l  t o  d ra in .  

Check i m i d e  of cell w%t,h a Cutie Pie Survey Me’ier t h a t  has been wrapped 
i n  p l a s t i c  and tza?xferred %o t h e  cell. via t h e  conveyor. Remove the  
survey meter when the survey i s  complete. 

Pos i t i on  cor,v/--yor doiLy ai eit ,her cubic le  A o r  B.  Choose the cubic le  
t h a t  i s  t h e  greatcs+,  distm-ce from the c e l l  t o  be opened. 

Se t  up rope supports  a:roilnd c e l l  d o ~ r  with necessary r a d i a t i o n  and/or 
contamination s igns  a+,tach-.d t,o t h e  rope 

Spread and tape  h l o i t P r  paper over e n t i r e  roped-off’ area. 

Provide separa te  plastic l i r -ed r eezp tac l e s  f o r  used p l a s t i c  suits,  
cove ra l l s  and caps, gloves aad kooC,ees, and waste.  

Prepaxe de:ont;amina+,iori procedire  and/or r a d i a t  ion work permit.  
procedure should i~ ic l i ide  reagents  ( concent,ration and volume) t o  be used, 
me tiiod of  applicat,ion, removal of equipment, d i s p o s i t i o n  o f  equj.pmcnt, 
p o t e n t i a l  hazards, 2tc. 

The 

Set Emergency Damper Cor;mI. switch to inflicaije setting for c e l l  to 
be en tered .  

Due Lo t h e  c f f x t ,  r -qAircr i  t o  qpeq -the c e l l  doors, 5wo men shall per-  
form th- o p e r a 5 i ) r .  
handle t h e  Cutie Pie Ssrveg Metrr. 

One man i s  i,o open t h e  door and the other  t o  

Determin:: r a d i a t i o n  1e~rr -17  is t h e  c e l l  (survey meter and smears) and 
consul i  c e l l  super r i sor  f o r  r_eTp.ssary prot,er%fve c lo th ing  to be used. 

C e l l  znt, ry f o r  Lbe pkrpcs? of deconta,rnir-a5ian, equipment i n s t a l l a t f o n ,  
equipment removal o r  ?quipmen5 r e p a i r s  involvii lg tiic! use or  possibl-e 
contact  w i t h  rad ioa- t ivp  so lu t ions  shall r eq i i r e  t h e  fol lowing pro- 
t e e t  iire cloth i r g : 

l pair cont%mina$ion covera l l s  
1 pai r  plastic bootees ( taped  t o  cove ra l l s )  
1 pa,ir rubber gloves ( t aped  t o  c2veralls) 
SafeLy g lasses  
Sa-fety shoes 
Cotton cap 
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Film badge, p e n c i l  meters,  ch i rpe r ,  dosimeter,  a i d  film r i n g  
M i -  lint p l a s t i c  suit complete wi th  rubber gloves and p l a s t i c  
l-,o o t  e e s 

14. The following p r o t e c t i v e  c lo th ing  s h a l l  be considered the minimmi 
requirernent f o r  c e l l  en t ry :  

Contaminat i on cove ra l l s  
Cotton o r  rubber gloves ( t a p e d  to c o v e r a l l s )  
Shoe covers 
1'lastj.c bootees ( t aped  t o  c o v e r a l l s )  
SaPety shocs 
Cotton cap 
F i l m  badge, p e n c i l  meters,  ch i rpe r ,  dosimeter,  and f i l m  r i n g  
Assaul t  mask 

1-5. When pcrsonnel  a r e  working i n s i d e  a c e l l ,  a t  l e a s t  one inm m i l s t  be 
arvailab1.e outside the celL t o  assist wi th  timekeeping, dress ing ,  un- 
drcssinc, e t c .  m d  have the  minimum requirement p r o t e c t i v e  c lo th ing  
avaiLable f o r  emergency c e l l  en t ry .  

/- Io .  In-cell Procedure 

a. Check a l l  susp ic ious  na.teriaL wi th  a po r t ab le  r a d i a t i o n  d e t e c t o r .  

b. Do not  remove anything by hand before  checking wi tn  a, su.rvey rneber. 
Use tongs,  p l i e r s ,  extended brushes OF any o the r  device whir,h will 
keep the hands a n d  body i n  r a d i a t i o n  f i e l d s  <j r /h r .  

c .  Work a,t a iloymal. speed. Do not become e x c j t e d  as % h i s  r equ i r e s  
a g r e a t e r  air suGply and gene ra l ly  nieans a depar ture  from s a f e  
work habits - 
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C e l l  Ec t ry  Through Top Plugs 

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

8. 

9- 

10. 

11. 

12. 

13 

14. 

15 

Store a1 1 radioa?i, ;w m a t e r i a l  i n  appropr ia te  sh ie lded  casks.  Place 
waste and debr i s  i n  m e t a l  cans and remove via  conveyor. Place cans 
i n  sh ie lded  dumpster or waste t r a n s f e r  cask f o r  removal t o  b u r i a l  ground. 

Hose dopm e n t i r e  c e l l  w i th  water i f  possible. Allow l> min f o r  c e l l  
t o  d ra in .  

Pos i t i on  conveyor do l ly  a i  e i t h e r  cubic le  A or  B.  
t h a t  i s  5he greatc.;+ d is tance  from t h e  c e l l  t o  be opened. 

Choose t h e  cubi_clc 

S e t  up rope supports  around {,he c e l l  t o  be entered w j t h  necessary r ad ia -  
t i o n  and coniamination s igns  a t tached  t o  the rapes .  NOTE: When opening 
c e l l s  B or C,noti€y personnel i n  Laboratory l3 of changing condi t ions 
near t h e  la 'osratory access door. 

Place and tape  down b l o t t e r  paper i n s i d e  the  roped o f f  area except 
ovzr t h e  c e l l  blocks t o  be rzmoved. 

Se t  up rope supports  around a rea  where c e l l  blocks a re  t o  be s to red .  
Attach appropr ia te  rad-iation or contamination s igns  t o  t h e  ropes. 
Place and tape  down b l o t t e r  paper i n s i d e  t h e  roped o f f  a r ea .  

Remove the  6- in .  -di.am plug from t h e  cel l .  blocks. 
p l a s t i c .  Place on paper i n  roped off area .  

Survey and wrap i n  

Obtain survey of  c e l l  i n t e r i o r  through p1u.g opening wi th  s u i t a b l e  sur- 
vey instrument.  

Contact manipulator c e l l  supcrvjsor  concerning cell .  block removal. 

S t a r t  AC-117 f a n  before  removing c e l l  blocks. 

Due t o  t h e  e f f o r i  requi red  i o  opera{,e the  h o i s t  and guide t h e  blocks,  
two men shall perform t h e  opera t ion  --one nm to remove t h e  blocks 
a.ad ilie o ther  t o  handle the survey meter. 

Survey mid-erside of zach blo;.k and. take  fou r  spot  smears .Lo determine 
t r a n s f e r a b l e  contamination. Consult manipulator c e l l  supervisor  f o r  
s p e c i f i c  hand.l.i.ng i n s t r u c t i o n s .  Decontarnina-Le t o  <5OOO d/min i f  necessary 

Wrap each block in doub1.e pl.asLic shee-'; and place wi th in  roped o f f  area. 

Determine r a d i a t i o n  l e v e l s  i n  the  c e l l  (survey meter and smears) and 
consul t  c e l l  supervi.sor f o r  necessary p ro tec t ive  c lo th ing  .to be used.. 

Prepare deconta-mj.nation procedxre an.d/or r a d i a t i o n  work permit - 
procedure should include reagents  ( Toncentration a n d  vel-ume) t o  be 
used, method of  appl_icat.ion, removal of equipment, d i spos i t i on  of  
ecpipnient, p o t e n t i a l  hazard-s, etc. 

The 



/ 1.0. C ? l l  en+fry f o r  ?,he purpose of' decon t~~na t iono~ ' eq i i i , omen t ,  equipmeiit 
rermva1, or equipment r e p a i r s  invoiving t h e  use o r  poss ib le  contact  
wi-511 r.al1ioactit.c s o l u t i o n s  shall requi re  t h e  foll.owing p r o t e c t i v e  
clothing: 

1 pair contarninat ion covcralls 
1 p a i r  p l a s t i c  bootees ( t a p e d  t o  c o v e r a l l s )  
1 nair rubber gloves ( taped  t o  cove ra l l s )  
Safety g l a s s e s  
Sar'ety shoes 
Cotton cap 
Film Ladge, p e n c i l  meters, chirucr, a d  dosimeter 
A i r  l j n e  pl-astic s n i t  complete w i t h  rubber gloves and p l a s t i c  
bootees 

17. The Tollowing p r o t e c t i v e  c lo tk ing  shall be considered the mininiwn 
r e  quiremcxt f o r  c e l l  entry:  

Conkaminat ion c o v e r a l l s  
Co%ton o r  rubber gloves ("uped t o  c o v e r a l l s )  
Shoe covers 
P l a s t i c  bootees (taped t o  cove ra l l s )  
S a f e t y  shoes 
Cotton cap 
Fi lm badge, p e n c i l  meters,  ch i rper ,  and dosimeter 
As s aul t mas lr. 

18. When personnel a r e  working i n s i d e  a ce.1lJat l e a s t  one man must be 
avai1a.bl.e outside +,he cell to assist wi.l;h timekeeping, b e s s i n g ,  
mdress: ing,  ete e and. have t h e  m i n i m u m  requirement p r o t e c t i v e  cloth.- 
ing  avai1abI.e f o r  emergency cell e n t r y .  



Handling a.rd Szorage of Ra-rc s ~ d  Valiiable Materia? s 

1. Each unit ,  (source,  capsule, bottl.?, etc.) s h a l l  be s i o r e d  i n  a con- 
t a i  ner t h a t  i s  ident i - f ied  by a ba3d o f  yellow t spe  and a number. 
The number s h a l l  appear i n  at l e a s t  t h ree  pla,ces (-120' apart) along 
w i t h  the words P R O D X T  STORAGE CMT. 

2. A card s h a l l  be f i l l e d  i n  w i t i  Qie fgllowing informati-on: 

a *  Date 
b. Ka,dioact,ive ma te i l a l ,  rorm and amom: (curies, grams, e t c . )  
c .  
d. Producr, s torag?  can nwnhpr 
e .  Sfgnatiirz 

Ra,diation survey mea;urement ( i f  avai I a b l e )  

3. The card s h a l l  be displayed. a t  t h e  opera t ing  face of t he  c e l l  where 
t h e  m a t e r i a l  i s  s k o e d .  If' the matcri.al. i s  mo-rred 'GO another ce l l , ,  
t h e  card s h a l l  bz displayed a?, tllz new locats ion wi%h the  t r a n s f e r  
noted.. 

16. E n t r i e s  shal l  be r e c x d e d  in the Cell Log Bock. ( A  separa te  book is 
avai  ].able a t  esch c e l l  for a l l  operal;j.ons a f f e c t i n g  the  t r a n s f e r ,  
s torage,  process hg, h a n d l k g  o r  di.sposal of product makerials . ) 
Entrries s h a l l  include t h e  da te  and 'ii.me of the opera t ion  and t h e  
s igna ture  of l;he person perfomling tohe operat ion.  

5.  Al.1 product storage cans must be inventori.ed each day arzd record-erl 
i n  t h e  l o g  book. Al so ,  each  ca.? m z s f  be accoix--ted f o r  before  was:;e 
t r a n s f e r s  t o  t h e  Burial. Ground are  made. When it becomes necessary 
t o  r e 5 i r e  a produet storage call,, a desc r ip t ion  of t h e  disposition 
m i l s t  be recorded i n  .the l o g  book. 



I n t e r - c e l l  Conveyor Operation 

Descr ipt ion 

Tk-e conveyor c o n s i s t s  o f  a cable-operated,  motor-powered, 4-wheeled 
d o l l y  that travels from cubic les  A and B a t  each end of t h e  c e l l  block 
zhrough cells A, B, C, and D. Design l i m i t a t i o n s  f o r  the dolly inicI.ude 
a maxir;iun weight of 50 Lb a d  a m a x i m m i  s i z e  or" L2 x 12 x 12 i n .  

The  conveyor may be operated Prom each of six s t a t i o n s  -- cQbicles  A and 
I3 ancl cells A, B, C, and D. L i m i t ,  switches s t o p  t h e  d o l l y  a t  the des i r ed  
stati  ofl. I n d i c a t o r  l i g t s  show d o l l y  l o c a t i o n .  S a f e t y  switches auto- 
m a t i c a l b j  l ock  out t he  d r i v e  mechanism when the r e a r  access  door i s  opened 
or the  top  s h i e l d i n g  blocks are removed. 
ing it necessary to move the dolly, t h e  mariipulator c e l l  superv isor  should 
IF contacted.)  

(Should an emergency arise rak- 

Ope rat ion  

1. Observe location of dol ly  ancl check w i t h  o ther  opera t ion  personnel. 
t o  be sure  that dol1.y i s empty. 

2. To move the  d o l l y  from one p o s i t i o n  t o  another  proceed t o  the desi-red 
d e s t i n a t i o n  and press t h e  cen te r  but ton.  

3. When i n d i c a t o r  l i g h t  comes on a t  the desti-nation, remove access cover 
and check oosition of do l ly .  It may be moved t o  t,lic r i g h t  o r  l e f t  
by p re s s ing  appropr ia te  a 'uui;toon. 
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Radi oac+>iire S o l i d  Waste H a n d  l i n g  and. Disposal 

Low I.e:ieI. waste may be pla,eed i n  plast ic-I- ined hot cans f o r  t r a n s f e r  t o  
a, yellow dumpster o r  by special request, be s e n t  d i r e c t l y  to the  Burial. 
Ground ( s e e  H o t  C a n  Xandling Procedure) - 
The manipill at.or = e l l  supervisor s h a l l  bc r3on~1ilted concerning Llie decon- 
tami na:,ion, packa,glrg, cask procdremerk, cask l o a d i  og,  and cask removal 
ope ra t ions .  

Form UCN-2822, Re2iJt.st fer of Coutaminatrd Mate r i a l  t o  B u r i a l  Ground, 
siiall accompany a l l  sh k o r  F p e r i a l  t r a - s f e r s  t o  t h e  B u r i a l  Ground 
from Building 301!". 
( s e e  Procedures a rd  Prac: C ~ S  f o r  liadiaiiori P ro tec t ion ,  Iiealsl; Pi-,yLisiex 
Manual, N o .  A-32.1,  page 2 )  

A Radia'iiorL Xork Permit, s h a l l  be executed as required 

Three types OC shielded Lrar,sSer cask? a r e  ava i l ab le  ror use in Building 
3041 t o  t c n s p o r - r  high l eve l  and intdrmediate  l e v e l  waste t o  t h e  Bur i a l  
Ground. 
w i i h  approximat? i n s i d e  d i  merc,ions as  follows: 

One type of sh ic lded  cask ( two a v a i l a b l e )  i s  a sh i e ldcd  dimpster 

The rnateriall. o f  con.structio:~: i s  s t e e l  acd hhe slnieldic.g i s  I- i .n . - thick 
lead. Arrangemen.ts For 'LIX cask may b ~ .  nzadc. t3; rxigh the Bidr i a l  Groun.d 
foreman, telephone 6356 - 
'The second tjrpe of shiP1ded cask (+,NO ava?:l.abie) is: a sh ie lded  dumpster 
w i t h  approximate insidc dimensions as follows: 

The m a t e r i a l  of cons,ruction IS s i a i r i e s ?  steel .  and the  s h i e l d i n g  i s  4 i n .  
of l ead .  One o f  t he  casks is s+or?d ;n d i A i ~ d i c g  3029 and t h e  o the r  a t  
t h e  F i s s i o n  Product Development Laborasory. 

'The Lhird cask acconnimdate,t. s o i ~ e  ga l lo -  $-an and 5s designed f o r  top o r  
bottom loadi og a,Qd for bo,iom discharge 
lesr? .  Cans may be i i t r o d u c e d  and remved f rom conveyor cllbicles A o r  B 
w i t h  t h e  cask. 

The L F j  e l d i n g  i s  4 - i n  .-thick 

A f i e r  t h e  cask i s  loaded and 'chc drawer locked ir_ t h e  closed pos i t i on ,  
it s h a l l  be enclose? i r  thrc o r  ncre layars Jf healry p las i , i c  sheet and 
placed i n  a me';al ?laT< f_?r frarsf3r to t > k e  Bur i a l  Groondo The cask must 
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secu-red t o  prevent; l a te ra l  OX- 
bo .transport, the cask hanging 

Mater ia l s  and equipme& t o  be 

. v e r t i c a l  movement. It i s  not permiss ib le  
from a crane boom. 

removed from t h e  hot cells must be emptied 
o f  a l l  r ad ioac t ive  s o l u t i o n  and decontaminated wi th  de te rgents  and/or 
cornplexi-ng agents .  The material s h a l l  be placed i n  meta l  cans w i t h  covers 
t aped  on where possible. Large or odd shaped materials o r  equipnent s h a l l  
be enclosed i n  heavy plastic, wooden coffins o r  both. Radioactive solu- 
t i o n s  m u s t  no t  be p laced  iz t h e  transl’er casks. 

The  equipment s h a l l  be pacliaged for removal from the cells before t h e  
t rans-fer  cask i s  placed i n  t h e  bu i ld ing  t o  avoid i -nac t iva t lng  t h e  casks 
Sor prolonged per iods  or t ime.  Also, the  casks a r e  not to be used as 
temporary storage shields. 
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Hot, Ca2 Handiirg ProCedws, 

1. C m s  reading <6 m / b r  will be dumped in_ the s p e c i a l  durnpster 8.t the 
east, end of the  area. 

3. C a n s  reading >200 mr/h r  must  be h-ardizd on a s p e c i a l  pickup b a s i s  
(call Burial Grourd, 6356, t3 arraiige f o r  s p e c i a l  p ickup) .  

4. Use only 'Ap,pr.o~md f o r  3se" tagged ?npl;ies equipped w i t . h  a p l a s t i c  
bag l- iner.  

5 .  The Zoaing Procedi i~e  i s  always_ i n  e f f e c t .  

6.  Personnel i i  Buil-di-g 5047 a r e  r c c p o i s i b l ?  f o r  the follgwing: 

a. Tapir.g ilie ba.gs c losed.  

be Moriit,oring ar,d ta&Fg a l l  cans.  

c .  Taping on covers on a l l  cans €or Burial  Ground pickup. 

d. P l a c i c g  c m s  i n  proper 1ocat. ion f o r  pickup. 





Vacuum Surge Tank Drainin& 

1. 

2. 

3 .  

4. 

5- 

4 .  

7. 

8. 

9. 

1.0. 

11. 

The annuriciator i n  room lo9 and va:uim p i t  panelboard w i l l  sound an 
alarm when F-lob has a l i q u i d  level of  -7 in. 

Shut, down va.ci~um system by st,oppinG vacuxn pump (J-101). 

Acknowledge both alarms. 

Bleed o f f  vacuum :I:. F-104 t o  atmxphei-e by opening bleed valve a,t 
va,cuurn p i t  parielboard I 

Open HCV-LO4 a 

open steam to S-1-08 ( s t e a m  j e t  j (~3-1-08). 

A l l o w  jet to i-im until TI-108 ',indtca?,es t h a t  F-104 i s  empty. 
o-fr stem. 

'Turn 

k'-lO'+ should he rinsed with FzO esch  t ime it becomes necessary to  
empty tank under norrnal opzratirsns.  

TO r i n s e  F-104, star t  vacam system a o d  add FQO through bleed valve 
a t  panelboard imt i l  t h e  I.evc1 alarm sounds. 

Kepeat steps 2 tl?rough 7. 

S t a r t  vacuum pump. 

12. Reset a l l  a l a r m s .  



Vacuum Seal Water Tap1 I k a i n i n g  

1. ShuL down vacuurn system by stcppiu;g vacuw(I pump (J-101). 

lc. Contime j e t t i n g  u n t i l  TI.-1-08 ind.icat;es t ha t  F-105 is empty. 

9. Reset a11 alarms. 



1. R hea l th  physij:s s u r ~ ~ e y o r  should be ip at,’Leridance ai; a l l  t imes when 
e n t r y  int,o Lhs ~~aei i~irn pii ;  bccomes necessary.  

2.  If a t  all.  poss ib l e ,  the vac~-m sys:em should be shin’; down, and 
F-io5 and F-104 should be ri,sed it9 pel- 7acuum Surqe Tack Draining 
Procedure e 

u. P u l l  manhole c a w r  from iiaciiwn pit, access port .  

5. Have hcalih phy;;zs s ~ r v r y  c a r e f a l l y  from t,op of port. 

6. Health physics surveyor wi 11- survey and spot -smear vacuum pit ; this 
survey apd smear pronedurn wi I1 dett.rirLne pi otec ii ve c l  othiiig t o  be 
worr, . 
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Hot Off-gas alncl Cell TTentilation Sump J e t  Operation 

Descr ip t ion  

Two s ~ m p s  a r e  l o c a t e d  inside c e l l  D t o  d r a i n  the hot off-gas  and c e l l  
v e n t i l a t i o n  ducts .  Each sump has a separa te  s t e m  j e t  syphon which empties 
i n t o  a 10 sal s t a i c l e s s  s t e p 1  discharge tank. 
system a r e  remotely operated bellows s e a l e d  valves .  
l o c a t e d  on t h e  ope ra t ing  face  of  c e l l  De 

The process valves  ia the 
The c o n t r o l s  a r e  

HI& l e v e l  pressure switches f o r  each sump a r e  loca t ed  on t h e  face o f  
c e l l  D and +,he alarm i s  conriected t80 zhe Edwards Annunciator Panel i n  the  
cc 11 ope r a t  ing are a 

When the a l a r m  i s  a c t i v a t e d  acknowledge the  a tdible  alarm and proceed 
w i t h  t h e  f 'ollowing operat ions : 

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

a. 
11 . 
d. 
e .  
f a  

& *  
h. 
i. 

c. 

Close valves  1 and 5 
Open valve 2 
Open v d v e  4 
Gpea manual steam valve l a b e l e d  STEAM To CELL VEPl?.. 
A l l o w  steam too flow f o r  -1 min a f t e r  alarm l i g h t  gues o-ff 
Clolss mmual steam valve 
c l o s e  v a k e  k 
Close valve 2 
Open valves  1 and 5; observe f l o w  Cram t ank  to drain 

S W  JET 

2 s  Hot Qff-gas  Surr~p 

a -  
b. 

d. 

f. 
g* 
h . 

c .  

e .  

1 . 

Close valves  I. and 5 
Open valve 2 
Open valt-e 3 
Open manual. steam valve Labeled S'TEAM To B.O.G. SIPP JET 
A l l o w  s t e m  to flow for -1 Inin zif't,er alarm l i g h t  goes oi"f 
Close manual steam valve 
Close valve j 
Cl ose valve 2 
Open valves  L arid 5; observe flow I'rorn ta .nk  t o  &cain 
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l. Acknowledge alarm a,* Edwards Annunciator and t.hen at vacuum p i t  panel-  
board. 

2 .  The Tollowing jktems could cause alarm. 

C0rrec t i .m - ' -  contac-1; oiie oi: ';he below mentioned persons f o r  
i n s t ruc t ,  I.0n.s . 

b. V ~ C U U ~  P i t  Sump Eigh I&- 

Correct ion -.- ope? 3.-:101 vacuum simp d r a i n  valve. Open HS-108 
s t e m  t o  jet; valve. A l l o w  steam j e t  to operate  u n t i l  
I;emperatuxe i.n.dicat;or on TI-108 shows a rise i n  'ieinpera- 
t u r f .  c l . 0 ~ ~  1s -101 and. HS-108. 

Correct ion - -  c'r,eck Tdheelco CorLtro7_7e-rs and note which is causing 
alarm. 

-- TA-101 Vacwiin Pump Scuth bear ing Case Temperature - -  contact  one of 
+,he below .wI?fioned persons f o r  i -cs t ruct ions.  

-- TA-108 J e t  Discharge 'L'emperaLure - -  ck3ck HS-SO8 (s5ea.m t o  j e t )  valvc 
t o  make sure that, i t  i s  closed. 

T A - L O U  I -- not  operating. 

TA-103 C-l..O3 Xeat,er Exchangs  HzO Di.scbarge Temperature -- increase  
flow i;hr.u;lgh cool.i.rLg Yj-0 r~~, iume kr by open.ing manual va,l.ve 
lo?a ted  just behind rotometer .  

?!.-IO5 Seal. &O Temperat-,Jre --. increase  flow t,hroiigh cnol ing H& 
rotometer by opening manual vaLvF: loca ted  just  behind roto- 
mei;er. 

d. Seal H r O  'Uagk (E-10)) Low Level 

Correc+,ion -- ad6 H20 LO F-105 by ma,xual valve loca ted  behind panel- 
board urt i 1 alarm r e t u r n s  t,3 normal condi t ion.  

e .  Sea l  220 Tank (F-105) 3 igh  Le?& 

Cxrec t io i ?  - -  operL as-io5 valve? open €!S-108, and a1 low j e t  t o  
opdrat,? ixsil alarm re tu r r s  50 normal. 

3. For f u r t h e r  i2forma,%ion con:;acL: R .  g e  Sizemorc KnoxviUe 689-5270 
X. E .  P ie rce  Kingston 3'16-6316 
7 - A. But le r Oak Kidgp 482-1363 
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Containment 

I .  Is: t h e  event; t h t  building should be i n  cor ta i rment ,  red l i g h t s  at 
easb  entrance t o  t h ?  contairmznt area Will be flashing and an i n t e r -  
m i t t e n t  sounding horn can be heard i n  each s t a i r w e l l  and a l s o  i n  t h e  
opera t ing  area. 

j. Check r a d i a t i o n  moaitor panel i n  souLheast s t a i r w e l l  t o  see if con- 
i,aimer,t was (-aused by  a r a d i a t i o n  i izcident e 

NOTE: - ~t takes two (2) a i r  monitors alarming simultmeously to 
cause b i ~ i l d i ~ i g  t o  go i n t o  containment e 

14. If r a d i a t i o n  has r a u s e d  bui ld ing  t o  go into containxien%, have h e a l t h  
physics i fdress out"  i n  appropr ia te  protective c lo th ing  and e n t e r  con- 
%ainrncnt area t o  survey t h e  situation. 

5 .  A f ' t e r  s?irvey ??.as beer? completed, coni;act o m  of t h e  persons l i s t e d  
iselow for i'ixrtlrler i n s t r u c t i o n s  e 

6. If r a d i a t i o n  did not cause the bui ld ing  -to go into containment, en t e r  
ope ra t ing  a r e a  and. press A l a r m  Reset but ton  on Air System Control  
Panel and on Edwards Annunciator. 
ing lights w i l l  conttnue to operate u n t i l  Air System i s  r e s e t  and 
bui.1din.g is back in normal condi t ion.  

This w i l l  s t p  a l l  horns. Flash-  

'7. lf p o ~ e r  i 'ai,lure caused co~i;tpainaer~.t fol low Power Surge Correction 
Pro cedure e 

8. Check p r ~ s s ' i ~ r e  dlf ' ferent ia l  bekween c e l l s  and operating area. A 
d.i.fferen-Lia1. of -0.25 in. w.g. -iill. cause b-ilild.:iri.g -to go i n t o  con- 
ta i rment  - Nr~te which c e l l  o r  celle c m s e d  cont;ai?rzrnen.t and contoact 
m e  of  the persons I.ist;ed below. 

3 e To r e s e t  conkaLm.ent m.d rc+t?ir.n bui.1.di.ng to normal coiidit ion af ter  
the cause has been corrected, do 'the following: 

a.  Press "Rese.t9' bu t ton  on .Air System Control  Panel. 
io. S t a r t  AJ-102, AJ-SOT, and AJ-106 at Motor Contro l  C e n t e r  in 

room 1.02. 

10 - For f u r t h e r  information eontact: R. E a Sizemore Knoxville (-,89-5270 

ITa A. Eut l e r  Oak Ridge 482-1.363 
E .  E .  P ie rce  Kingst011 376-6316 



Building 3047 Plan t  Evacuation Procedure 

Immediately upon hear ing t h e  P lan t  EvacuaLion s igna l ,  the  following opera- 
Lions will be performed: 

1. Shut down a , l l  operat ions poss ib l e .  Turn out lights i n  l a b o r a t o r i e s  
and o f f i c e s .  

2 .  The searchers  w i l l  search their assigned a reas ,  a k r t i n g  and evacuating 
a l l  personnel.  

3. Evacuation rou te  follows Lsot,ope C i r c l e  t o  5th S t r e e t  t o  Central  
Avenue t o  East P o r t a l .  

I + .  A f t e r  making a search of the building,  t h e  sea rche r s  w i l l  r e p o r t  t o  
the bu i ld ing  warden ab 'che southeast  stairwel.l,  I"irst f l o o r .  
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2. Gas Masks 

3 .  
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When worki.iig ia an a.irl.ine s u i t ,  an operator  must be observed con- 
st,antly. The observer give:: a s s i s t a n c e  while p-uttj.ng on or removing 
t,he s u i t  and. observes while t h e  work i s  being done. He keeps t h e  a i r -  
l i n e  s t r a i g h t ,  prov-ides tools and eqiilpne??_t. m d  rni i s t  be ready t o  give 
emergency a s s i s t a n c e  i f  required.  

S i t u a t i o n s  which r e q u i r e  a i r l i n e  sui‘:s include decontamination i n  
c e l l s ,  hand1:ing of Large mounts  of aci.d, a.nd removal. of contaminated 
equipment from c e l l s .  

A i r l i n e  sui.ts are checked f o r  damage when they  a r e  brought ink t h e  
bu i ld ing .  They skould a l s o  be inspected by the observer before  m e .  

No more t h w  two a i r l i n e s  s h m l d  be used at one s t a t i o n  a t  t h e  normal 
a i r  pressiire s e t t i n g .  

4 .  Face S h i e l d  

P l a s t i c  face s h i e l d s  a r e  to be worn whi.le pouring OT mixing chemicals. 
These s h i e l d s  a r e  not designed as probect ion from impac-L, but a r e  t o  
prevent hamrful chemicals or partic1.es from corning 3.n cont,act w i t h  t h e  
f ace .  

Face s h i e l d s  should be cleaned before  and a f t e r  use, and be kept o f f  
the work t a b l e s .  Face shi.eLds I.yi.ag a:roimd are l i k e l y  t o  p i ck  up 
harmful chemicals. 

- It i s  a. b u i l d i n g  regiilat,?’or: t h a t  s..;lfety g l a s s e s  or t h e l r  equivalent  
be worn at a l l  t imes by personnel worktng i n  t h e  bui lding.  

Theye i s  a c e r t a i n  resistance r,n the part  of some personnel t o  ilie 
wearing of safety &asses. Like al.1- o t h e r  i t e m  in .  t h i s  group, sa fe t ,y  
gllasses a r e  intended f o r  th.e pro’czc.Lion of  t h e  i nd iv idua l .  Everyone 
should be m a r e  o f  tihe obv3:sus n e e d  Cor eye p ro tec t ion ;  however, i f  
a person canno-L accepl; 1og:ical explanat ions o r  this  need., two s t a t e -  
ments cover t h e  wearing o f  s a f e t y  g l a s ses :  

a,. Common sense suggests .them, and 
b . ReguI.ati.ons r equ i r e  them. 

F a i l u r e  t o  wear safety g l a s s e s  i s  grounds f o r  d i s c i p l i n a r y  ac t ion .  

Any person who breaks, mi splaces, confa.minates o r  otherwise renders  
h i s  sa€eiy &Lasses l?imsabLc should r e p w t  2 k i  s immediately t o  super- 
v i s j o n .  Laborator?. goggles may be wort while s a f e t y  gl.asses axe 
being rcpl-a ced . 

6. Hard H a t  

A t  c e r t a h  times arzas i.n ,the bu i ld ing  may be d e s i p a t e d  a,s “hard. 
ha t”  zones. These a.rea.6 a r e  posted w i t h  app ropr i a t e  s igns  and wearing 



c:!? hard k a t s  i s  r equ i r ed  st a l l  tinies. 
"hard hat"  zone requires EL hard hat. 
1~:~ar.t of t h e  building p r o t e c t i v e  equipment 

ETJPM temporary e n t r y  into a 
Hard ha;ts axe kept on hand as 

' 7 .  Safe ty  Shoes 

8. Sa fe ty  Belt; and. L h e  

Sa fe ty  belhs arid harxsses are used most1;f f o r  work ai; t h e  t o p  of a 
cell. Whe:~ a worker i s  in a cei.1. w i t h  a saf'ety lir,e, an observer i s  
r e q i i r e d .  Also, the s a f e t y  Line m~usi; be secixred at, t h e  top of t he  
cell. 
the minirnwn length. of l i n e  which a l l o w s  the necessary freedom of move- 
ment. I f  a s a f e t y  b e l t  Ls used with  a p:Lastic airline suit,? it should 
be worn ucder t h e  s u i t  sa that; t h e  b e l t  cannot r e s t r i c t  .';he airline. 

A s a f e t y  line should 'oe of rriinirrium length and i n  no case should i t  
1x3 long enozrgh to allow a man t o  f a l l  more t h a n  his own height;. 
r.iile-oi'-tburnb is based more 0.n the body's a b i l i t y  ( o r  l ack  of' i t) t o  
s tand  shock .khan on t h e  s t r e n g t h  of  the s a f e t y  b e l t  o r  Line. 

For wcirk or, t h e  t o p  of  a cell, t h e  Line must be secured wi th .  

This 

1 1 C Y  aas'ii cord" is y10'1; t o  be used f o r  s a f e t y  i.mes. 

Slxmary: The use o:l^ personal  s a f e t y  equi.pnient i s  the r e s p o n s i b i l i t y  of' 
each ind iv idua l  fox- his own prot,?ct.i.on. Ifowever, s i n c e  t h e  s a f e t y  of aL1 
employees is  of' d i r e c t  concern t c ~  supervis ion,  the s-upervisor must make 
sure 'chat the proper u s e  of s a f e t y  eqy~.i.;pm~nt i s  knmm and adhered. t o  by 
a l l  o f  h i s  personnel.  

Handling and S t o r i n g  o f  @ i . i r - m i c I z l s  and E q u i  pnent 

2 Loading a reas  w i l l  be chained off' wher, Lif?;ixg equiprmenf or chen i  - 
c a l s  with ths lcrare. 

3 .  G.as cyl inders  will be haridled- accordil-ig tcz standard procedure and 
a l l  erfl-pt?'..es w i l l  be tagged- and placed i r r  t h e  E.I!PTY racks. 

4, Carboys w i l l .  be ).laidled by carboy lifters and &rim holders  w i l l  be 
f lushed  and tagged after enip+;y.ing. 

5. Acid boti ; les  w i l l -  be car r ied .  in approved cont,ainers and a l l  empties 
c Le ane d imine di. at e 1.y aft  e r emptyi.ng . 

6 . A l l  empty cb.e:mi..c.al coxi;~tl.ner.s s h a l l  be removed from t h e  b ~ i l d i n g  and 
stored ir: proper pla,zes as S O O ~  as poss ib l e .  
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7- A l l  so lvents  will be contained i n  approved vesse l s  and s t o r e d  i n s i d e  
approved solvent  s torage  ca’ainets. 

8. All areas  s h a l l  be kept c lean o f  materi.als at the  s a f e t y  showers, 
f i r e  f ighking equipment, aisl .cs,  and. e x i t s .  

9. Flammable m a t e r i a l  will not  be s t o r e d  under or above any s t a i r w e l l .  

Me c’nani c a,l. and E 1 e c t r i c al. E qui pme n t 

1. No mechanical equipment, i.?., cranzs,  pumps, a g i t a t o r s ,  etc., w i l l  
be operated u n t i l  t he  opei-stor persor_ally c l e a r s  i;he immediate a rea  
of personnel .  

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

3. Danger ta;s w i l l  not be removed from equipment by m-yone except t h e  
person who o r i g i n a l l y  placed it un the equipment. 

4. When -not i.n use, t h e  crane hook w i l l  always be l e f t  at l e a s t  7 f t  
above the f l o o r ,  o r  w:i.-thin a roped o f f  a r ea .  

=e Fight ing  and Emergency Equijment; 

I-. C e l l  personn?l sha l l  acquairii Lhemsclvcs wi th  t h e  opera t ion  and loca- 
t i o n  of a l l  f i r e  f i g h t i n g  and o ther  emergency equipment. 

2 .  All per some1  s h a l l  acquaint Lhernselves wi,th t h e  operat ion and loca-  
L Lion of  a1.I. s a f e t y  showers. 

3.  All personilel siiall acquaint themselves with t h e  opzrat ion and loca- 
t i o n  of a s s a u l t  masks a n d  airlint? s u i t s .  

Sar^et;y a n d  Housekeeping 

Since good housekeeping .is condue:; ve t o  safety,  -the bu i ld ing  supervisor  
i s  responsible  f o r  keeping Llie bu i ld tng  ih an orde r ly  fash ion  a t  a l l  
times . 
‘The bui ld ing  supei-vis:iT3 or h i s  designated representa t ive ,  s h a l l  t o u r  
tlhe building each working day lookring f o r  pi3ssibJ-e hazard.s, equipment 
needing repair or improvements t h a t  could be made. 



M u i r i i u n  Domwi.nd Dose 

Downwind Dose Di s t r ri b u t  i o n  

M ~ ~ I K ~ U E I  Conk aminat;.; d Are a, 

VoLurrie oi' Rel.ease to Secondary Containment 

Do s e -t; o Cant a:i.,m?e at Zone Pe r s o n r ~  1. 

. . . . . . . . 



Maximum Dowliwind Dose 

Radioactive material .  t h a t  may become d i spe r sed  i n  t h e  a i r  of a cell i n  
Building 304'4 i s  c a r r i e d  tkroligh underground duct work t o  t h e  Isotopes 
Area F i l t e r  P i t  and then  to the Building 3039 s t a c k  where t h e  a i r  i s  d . i s -  
charged to t h e  atmosphere a t  a height of 200 f t .  
inventory 9.3. a c e l l  w i l l  not, reach "Le f i l t e r s  because some p a r t i c l e s  w i l l  
be too large t o  remain errtrained in t h e  air s t r e a m  and many o t h e r s  w i l l  
be removed by impingemeilt aga ins t  the wal l s  of t h e  ce1.1. and ducts .  
t h e  purpose of  t i les? calculat iol is ,  it i s  assumed t h a t  20$ of  -the dispers- 
i b l e  inventory in t h e  c e l l  reaches t h e  filter 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  a r e  as follows:' 

All o f  t h e  d i s p e r s i b l e  

For 

P a r t i c l e  Size h n g e ,  p $ of 'Total Wei-ght F i l t e r  Removal E f f i c i ency ,  $ 

23.3 
0.1.-0.3 

<0.1 

98.8 
1 .i 
0.1 

99.95 
95 -0 
87.0 

If it i s  assumed that t h e  r ad ioac t ive  m a t e r i a l  which pene t r a t e s  t h e  f i l t e r s  
passes out t h e  stjack i.n a short period of t ime ,  b h e  m a x i m u m  dose w i l l  oc- 
cirr a t  t h e  p o i n t  wberc t h e  plume hits the ground and w i l l  depend oil t h e  
d i l u t i o n  of  t h e  plww as it expands upon l eav ing  the  stack. The ex ten t  
of t he  d i l u t i o n  w i l l  vary according t o  t h e  height  o-i" t h e  stack, wi.n.d 
v e l o c i t y ,  and atmospheric condi t ions and i s  evaluated f o r  a s p e c i f i c  s e t  
of condi.Lions as follows :2 

2 
7 m a x i m u m  average sta,ck d i l u t i o n  faci;or : d = 1.6 x lo-' S ~ C / I I I ~  , 

kma Jrel.iln2 

where 

p = wind velociby, m/sec, 

h = e f f e c t i v e  stack height, rn, 

and fi31r the a u i l d i n g  3039 s t a c k  (2 0 f t )  ai a wind 
ve loz i i t y  of 3 mph, Kma - 1.6 x 10- s sec/m3. 

A value o f  3 niph has been chose2 as t h e  wind v e l o c i t y  because k, w h ; c h  
desc r ibes  t h e  rnax imum average groimd concentrat ion,  goes through a maxi - 
r ~ u r ~ i  a t  about t h i s  value due to  t h e  dependerre 01 t h e  e f f e c t i v e  stack 
he ieh t  on wind v e l o c i t y  as -follows :* 

where 

H = a c t u a l  s t a c k  height ,  



where 

1.44 = f a c t o r  Sc cornpmsst,e -For increased breathing rate 

where 



Downwir,d Dose D i s  f r i b u t i o n  

I f  .it i s  assumed t h a t  the p a r t i c l e s  discharged From t h e  s t ack  a re  srflall 
en.ough t o  behave e s s e n t i a l l y  like a gas,  t h e  d i l u t i o n  of t h e  plume at acy 
d is tance  f r o m  -the s tack  w i l l .  depend on khe wind. velociby, atmospheric d i f -  
fusi.on. coe f f i c i en t  and. atmospheric s t a b i l i - t y  cond-itions . The stack d - i l u -  
t i o n  f a c t o r  at any distarxe,  X, from t h e  s t a c k  is:3 

where 

p - wi:Id vel.ocity, m/sec, 

h = e f f e c t i v e  s t ack  height ,  m, 

X = horizor.ta.1 downwind d is tance  €Tom stack, m, 

C, = almospheriz diffxsiof i  c o e f f i c i e n t ,  

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

For  t h e  nei~. .C,~al atmos_n??eric con.dit.ions assumed in "chis repor t ,  t he  values 
of C and rt are 0.1. ar:d 0.25, respe2ti.vf:I.y. 

The t i m e  required for the p m e  L d  reach thn ground ( i h e  mmximiun average 
ground l e v s l  d i lu+ . ion )  is: t 

1 I-/ ( 2 -n) t =--- (h2/CX2) 
P 

Thercfcre +,hp h o r i z m + , a l  disL&ee from t,he s ta-k at which t h e  maximum 
ground l e v e l  dos? i 5 t o r u r r e d  is: 



Ykie m w l r n u m  a r e a  enclosed by a spe,cif'i ed contamination isopleth resulting 
f r o m  %hr plume of a stack release can be ap,proxi.mated by: 5 

- O.iB 
Al-mxx - w/. ' 

c = eiiries released from s t a c k ,  

and 



7olume __of Release t o  Secwdary  Cor;tainment, 

The volume of air  which wri.l.1 f l o w  from t h e  primary containment t o  t h e  
secondary cont,ainment i r ”  ’die primary containment -volqne becomes pres-  
s u r i z d  depends on the  dura t ion  of the  p res su r i za t ion ,  t h e  pressu-re d i f -  
f e r e n t i a l  be.Lween primary a n d  secondary conbainmeiit volumes during p res -  
su r i za t ion ,  ar,d the l eak  r a t e  of t h e  primary containment b a r r i e r .  The 
maxirnu*r! cred5bl.e accider,t asswizd f o r  t h e  Building 3047 cell block i s  an 
explosion Lhat generates  1.00 f t 3  of gas i n  0.5 s e c .  

Flow thi-ough aa o r i f i c e  i s  d i r e c s l y  propor t iona l  t o  the  square roo? of  
thz  pressure d j  f f e r e c t i a l  and i nve r se ly  proport ional  t o  t h e  o r i f i c e  
r e s i s t a n c e  :O 

where 

Q = flow r a t e ,  

izp = pressure d i f f - r e n t i a l ,  

R, = orifrice r e s i s t a n c e .  

The l eak  r a t e  4ata for t h e  Building 3047 c e l l  block give an  equivalent  
orifice resis tanEP as fol lows:  

1 2  x 60 = 0.48 -$t_r?. w . g . ) 
150 cf s KO = 

As soon as t h e  c e l l  pressure reaches 0.25 i n .  w.g. negative,  t he  pressure 
switches will activate the emergency exhallst t o  increase  t h e  fl.ow r a t e  t o  
1~200 ft3/min so  t h a t ,  during t h e  0.5 ser the  gases a re  being generated by 
t h e  explosi.on, 10 ft.3 w i l l  be exhausted leaving 90 3” t o  p res su r i ze  t h e  
c e l l .  
t . i o n a l  surge v3l.wne ~f th .c  c e l l  venti.l.a,$rion ducLs ava i l ab le  f o r  gas ex- 
pmsion ,  t h e  pressure  i n  -the c e l l  w i l l  r i s e  t o  1..h8 ps ig  a t  the end of 
0.5 s e e .  A t  an e x h w s t  ra:te of 1200 ft“/rnin t h e  pressure w i l l  drop back 
t o  0 ps ig  i n  4 .5  s e e ,  and thi. amount of’ gas leak ing  out of  t h e  cell dur-  
i n g  Lhis inte-r-val w i l l  he: 

The v o l m e  of the l a r g e s t  s e l l  i s  895 ft3 and, neglec t ing  the  addi-  

where 

Ro = equivalent  o r i f i c e  resist,a,n.c:e = 0.48 ( i n .  w.g,)”2/cfs , 
m ~= c e l l  to c e l l  block vol1.ime ratio = 2/7, 

t 1 time of pr.;ssurization. = 5 sec,  
T T  - 

- velum :;f gas escaping t o  secondayy containment = 2.7 ftJ3. 



- Dose t v  Containment Zone Personned 

The dosG r ece ived  by personnel i n  the containment zone a t  the  t i m e  of' t h e  
maxirriurri c r ed ib l e  accider, t  ciescrilied i n  "Volume 
Contaiclrwni." w i l l  ctcgenci on the t , y p  and quan t i  or' r ad ioac t ive  m a t e r i a l  
re leased ,  the extent, t o  which t h e  ae t i \ i i t ,y  mixes w i t h  t h e  air i n  t h e  sec-  
ondary containment volume, ard t h e  +,,'lme rcquired by iJersonne1 t o  evacuate 
tliE area. 

Release t o  Secondary 

No 1-ocation in .  t h e  c o n t a i m e n t  zone i s  more than  -15 sec walking time f'rorn 
an exit. The c e l l  pi"essu.re sensri.r,g switches would give the f i r s t  alarm 
or" t h e  i n c i d e n t  and would  put, t h e  building ir. contairuneni;. Assuming t,here 
wou1.d- be some react-ior;. time or, the pari; of' indi.viduals in t he  containment 
area, 2 m5.n has been choser; as a reasonable evacuation t ime.  

The aAmouirt of x.actior2cti-F.ve rrigtjeTial carri.ed by t h e  gases escaping from the 
prj-marjr containment; volurrie depends upon the s i z e  of' the p a r t i c l e s  and. t h e  
s i z e  of' the openings through. which .they escape.  Since these  1:acto-r.s are 
unknown, a value of 10 rng of so l ids  per ci.~bic meter OS' gas has been used 
f o r  t h e  dose c a l c u l a t i o n s  T k i s  is eyuivaLent to 51ie maximum s t a h l e  aerosol 
oi-' water d-roplets i n  air wid. pro'bably represents  ai extreme case.  It, is 
a l s o  assimec? tha-b the radioactive materi..al- is uniformly dispersed in t i e  
second.ary containment volunie when it escapes f ' rom .the cell and t h a t  the 
b m a t h i n g  rate of personnel. in the con%ain~er? t  zone du.ring t h e  erriergc:ncy 
~ T l l  be 1-14-$ faster t5im normal 
tion can then be  written a.s ~?'ol.lo.ws : 

The dose r ece iwd .  r1iirin.g +;he 2-min evacua- 
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