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RADIOISOTOPE DEVELOPMENT LABORATORY 
BUILDING 3047 SAFETY ANALYSIS 

R. A .  Robinson and E .  E .  Pierce 

INTRODUCTION 

The Radioisotope Development Laboratory,  Bldg. 3047, w a s  o r i g i n a l l y  
des igned and c s n s t r u c t e d  f o r  development work w i t h  low, Fntermediate ,  
and high l e v e l  b e t a -  and gamma-emitting r ad io i so topes .  A d e t a i l e d  
d e s c r i p t i o n  of t h e  f a c i l i t y  i s  inc luded  i n  t h i s  r e p o r t .  

I n c r z a s i n g  requirements  fo r  a lpha  emitters such cis 244Cm have made i t  
necessary  t o  i n s t a l l  s p e c i a l  f a c i l i t i e s  i n  Bldg. 3047 f o r  development 
work with  t h e s e  materials. The f a c i l i t i e s  are loca ted  i.n Rooms 110 ,  
211 ,  snd 212 ( s e e  3047 Bui ld ing  P lan  - F i g .  A-1,  Appendix A ) .  

Modi f ica t ions  have been made t o  t h e  Bldg. 3047 h o t  c e l l  a r e a  inc lud ing  
t h e  fol lowing:  (1) HEPA f i l t e r s  i n  each of  t h e  four  cells, ( 2 )  r e v i s e d  
containment system u t i l i z i n g  a HEPA f i l t e r e d  roof  exhaust  system, and 
( 3 )  emergency electrical  power system for essential  services. 

FACILITY DESCRIPTION 

Building Description 

The Radioisotope Development Laboratory,  Bldg. 3 0 4 7 ,  is  a th ree - s to ry ,  
s t r ~ c t u r a l - s t e e l - F r a m e  bu i ld ing  having conc re t e  b l o c k  e x t e r i o r  walls.  
The o v e r a l l  dimensians are 1 4 2  x 40 x 31  f t .  Bui ld ing  f l o o r  a r e a  and 
volume are d i s t r i b u t e d  as shown i n  Table 1. 

Table 1. Floor  Area and Volume of Radioisotope 
Development Laboratory (Bldg . 3047) 

Vol-me N e t  Usable Se rv ice  Wall Area Total Area 
( f t 3 >  A r e a  (€t'> Area ( f t 2 )  ( f t 2 )  (ft2) 

_ly 

F i r s t  f l o o r a  92,320 4,811 810 734 
Second f l o o r  81,920 4,330 1 , 0 4 0  310 
Thirg f l o o r  30,000 1,037 2,118 2 1  7 
Roo f 990 92 27 I 

6 ,355  
5 , 6 8 0  
3,372 
119 
P 

Tot a1 205,230 10,1.78 4.060 1,288 15  , 526 

a 

b lnc ludes  stairwell  (penthouse only)  

Tncludes vacuum pump p i t .  
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F i r s t  f h O K  33,806) 1,031 1,552 23 7 2,826 

T h i d  Elaklr 33,808 2,222 174 -L 2 820 424 
Second f 1 . m ~  33 a 800 a ,013 $34 173 2,820 

- I___. 

T o t a l  1O.l,406) 5 , 2 6 6  2 $610 584 8 ,460  
-.̂ _-- .I... --__ I .... _.I_y-...̂  .... _*.-..l.___l_l 
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Each of t h e  four s h i e l d e d  c e l l s  i n  Bldg.  3047 has been equipped wi th  
dual  BEPA f i l t e r s ,  and t h e  c e l l  o p e r a t i n g  area containment system has 
been r ev i sed  t o  exhaust through an  e x i s t i n g  HEPA f i l t e r e d  exhaust system 
on t h e  roof of t h e  b u i l d i n g .  

An emergency e l e c t r i c a l  power system has been i n s t a l l e d  t o  provide standby 
e l e c t r i c  power fo r  e s s e n t i a l  services i n  Bldg. 3047 and Bldg. 3028. 

Cell Description 

T h e  four  manipulator c e l l a  designated A ,  E, C, and D are l o c a t e d  as shown 
i n  Fig. A-1, Appendix A. A d e s c r i p t i o n  of t h e  c e l l s  is given i n  Table 3. 

Table 3 ,  Building 3047 C e l l  Desc r ip t ion  

I n s i d e  Equivalent Standard 
C e l l  Dimensions Cell Linera Concrete Sh ie ld ing  

( f t>  ( f t >  

A 8 x 6 x 13 3/1S-in. 304 s t a i n l e s s  s teel  4 . 4  
B 8 x 8 x 23 3/16-fn. 304 s t a i n l e s s  s t e e l  4.4 
C 8 K $ x 13 3/16-h. 304 s t a i n l e s s  steel  5.9 
D 8 x 6 x 13 3/16-in, 3Q4 s t a i n l e s s  s teel  4.4 

a 

33HB. 
The cell roof plugs are conc re t e  pa in t ed  wi th  f o u r  c o a t s  oE Amercoat: 

The w a l l s  and tops of Cells A ,  B ,  and D are f a b r i c a t e d  of 3 - f t - th i ck  
b a r y t e s  conc re t e  (p = 3.5) .  The top plugs and f r o n t  and rear walls of 
c e l l  C are f a b r i c a t e d  of 2-1/4-ft-thick b a r y t e s  conc re t e  and 9- in , - thick 
steel place .  A l l  common wal l s  between c e l l s  are 3-f t - thick b a r y t e s  con- 
c r e t e ,  The rear access doors QII c e l l s  A ,  B ,  and D are of lG-in,- thick 
lam%nated s t e e l  plate!; cell C has a 21-in.-thick laminated steel access 
door  ( s e e  F ig ,  A - 4 ,  Appendix A) .  

Each c e l l  has a laminated lead-glass  viewing window composed of 6.2- and 
3,3-densbty l e a d  g l a s s  arranged t o  g ive  s h i e l d i n g  which i s  equ iva len t  t o  
the c e l l  walls. The windows are of s tepped c o n s t r u c t i o n  ( 2 8  by 3h i n .  on 
ope ra t ing  face, 40 by 40 i n .  on i n s i d e  c e l l  f ace )  and are s e a l e d  i n  t h e  
c e l l  w a l l  by 20-gage stainless steel f l a s h i n g  t h a t  is welded t o  t h e  ce l l  
l i ne  II 0 

All stem, air, e l e c t r i c a l ,  and water s e r v i c e s  o r i g i n a t e  from headers  
l o c a t e d  above the o p e r a t i n g  c o r r i d o r  and e n t e r  t h e  cell through a valve 
( o r  switch) on the o p e r a t i n g  f ace .  
h o t  d r a i n ,  process  d r a i n ,  h o t  off-gas, and vacuum e n t e r  t h e  cel ls  from 
underground headers  l o c a t e d  behind t h e  cell block. 

The r a d i o a c t i v e  s e r v i c e s ,  c e l l  exhaus t ,  
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Each c e l l  has t h e  EoIlowj.ng service penetrations: 

18- in. -ID manipulator sleeves 
One &in. s t e p p e d  s leew and p l u g  b u i l t  i n t o  roof plug 
Four 1-1/2-in. s t epped  sleeves and  plug^ Sui1. t  i n t o  south w a l l  of c e l l  
One &in. s t e p p e d  sleeve and p lug  b u i l t  between adjacent. c e l l s  
S ix  1-in. u f f s e t  sleei -es capped i n s i d e  and n i i t s i de  of c e l l  
Four 1 /2- in .  offset sleeves e~pnppe?l i n s i d e  and n u t s i d a  01 c e l l  
Five 1-in. e lec t r i ca l  condui ts  
One 1-IJS-in. electrical condui t  
One &in . - I D  sell v e n t i l a t i o n  ~-,,I~aust l i n e  with t w o  100-cfm HEPA 

Two 1 - i n .  vacuuT l ines 
Oaie 2-in. ho l  o f f  -2ae 3 i 1 ~  
One 2 - in .  radioartive h o t  d r a i n  
One 2 - in .  process  d r a i n  cappad trisi.de cell 
Four 1-in. process 1~3tw: 1 i n w  
One 1/2- - in .  hot process water 1 i t ~ e  
Two L/2-in. 90-lb p l a n t  a t r  l i n e s  
Two 3/4-in. 1 5 - p s l g  s t e m  l i nes  
Two 1 /2 - in .  t ransfer  l i n e s  i r om cask m i h a d i n g  s t a t i o n  
Seven 1 / 2 - i n .  a i r  l i n e s  f o r  i n - c e J 1  air h o i s t  ope ra t ion  
O m  28- by 34-in. step?":- s h i e l d i i i g  wlnclo.*l petjet-ration 

Roof p l u g s  g i v i n g  full cell opantng ( 8  by 8 and 8 by 6 f t )  
TWO 3.6 2 /2  by t7-1/2-in. i n t e r - c e l l  coaveyor spenings 
One cell air inlet l i n e  <8-in. 11) Tor ce:ls A,  B ,  and D and 12-in.  

f iltt? 1's 

O n e  3-5/2- by 8-?, '3-€~ s t c g ~ p d  cell doot 

ID f o r  cell c'r 
- Ynrsacinel w t r a n c e  to t he  c e l l s  i s  normally through the c r 3 J  doors  on t h e  
south s i d c  sf n , ? d i  c e l l .  Equipment which is t o o  l a rge  t o  go through t h o  
cell dooi'c. w i l l  enter  tlizrolrgh the  roof p lugs .  

*. 
L'tir I n t r d n c t i o n  OL rennval of small Ft;ems such as glassware and samples 
d u r i n g  c ? l l  apo;-ai 3on i s  acconplished bg w i n g  the iiitcr-cell cnnvsyor 
s y s t m  wh ch teminates i r k  Ioridirng-~;nlosding cub ic l e s  loca t ed  on  the  east  
and WCZL ends of the cell block .  Thpfir c u b i c l m  having 6 i n .  of l ead  
sh ie ld j ing  and n 5 .2  - d r z s  L t y  1 e a d - g l a . s ~  iricwing wtndov. The c u b i c l e  f l o o r  
pans d s ~ l f i  d i r e c t J g  t o  ttn:~ 'nut drai-rx sys t em,  awl t h e  conveyor c a r t  tui inel  
exteridirrg the lengLlt of rhc c e l l  S lock  dxaiins t o  thr i n d i v i d u a l  c c l l s .  
Thz canvej-or cart. can toJerate  l o a d s  ~p ze 50 J b  hawing dfrncnsions nut 
excezottmg 12 x 1 2  x 17 in.; i t  is rli-t-ven by ~ J e r ~ - r i c  motors Lncated out- 
s i d e  each 0 2  t h e  tr-iainnl cubicl-es.  C c l l  venti laf ion OA the cub ic l ea  i s  
obtafned  by way of the r c l l s ,  i . c . ,  the  c u b i c l e s  have no indcpendent  
v e n t i l a t  Lon system. 

The st3pped p l u g s  which enter through the r e a l  of  the  c e l l s  are provided 
o n l y  f o r  b r ing ing  i-n instrl-imeni L)T special power bundles a s soc ia t ed  ~ 7 i t h  
a s p e c i f i c  experinlent ~ Vnen t h r y  are r iot  i l k  m e ,  t hese  p l u g s  are locked 
i n  place by a s t ee l  b a r  b o l t ~ d  to the w a l l .  T'n? 5--in. s t e p p c d  p l u g  
e n w r i n g  rhe t u p  of each eel!. can be i i w d  f o r  s u r v r j r i n g  .a cell dur ing  



decontamination and t o  in t roduce  a hose o r  spray rig dur ing  t h e  i n i t i a l  
phases of c e l l  decontamination. 

The c e l l s  are equipped with mercury vapor lamps f o r  l i g h t i n g  during opera- 
t i o n  and incendescent lamps for l i g h t i n g  during maintenance and decontamination 

The c e l l  a i r  handl ing equipment: and containment in s t rumen ta t ion  are desc r ibed  
i n  the s e c t i o n  on "Containment s u b s e c t i o n  "Primary (Cell) Containment *' '  

Description o f  Manipulator Cubicle (Room 110) 

The i n e r t  atmosphere manipulator  c u b i c l e  is l o c a t e d  as ahown i n  F i g .  A-1,  
Appendix A. 

The c u b i c l e  has a stainless steel  l h e r  wi th  Ins ide  dimensions of 5 4  i n .  
wide x 55 i n .  deep x 65 i n ,  high. Enclosing t h e  l i n e r  are s i x  r e in fo rced  
s teel  tanks with 19  i n ,  of water s h i e l d i n g .  A t o t a l  r a d i a t i o n  dose f rom 
7.5 g of 244kn203 i n s i d e  the c u b i c l e  a t  a d i s t a n c e  of 42 i n ,  will be 
Q. 3 nmemhr, 

An 18-ln.-thick w a t e r - f i l l e d  viewing window i s  Incorporated i n  t h e  
ope ra t ing  ( e a s t )  f ace  af t h e  c u b i c l e ,  and the manipulators  are Central  
Research Labora to r i e s  Model I, ( sea l ed )  Master Slave u n i t s  I 

A glove box is a t t a c h e d  t o  a vacuum access  p o r t  an the s o u t h  face of t h e  
cub ic l e  and provides  bag-in and bag-out c a p a b i l i t y  f o r  i n t roduc ing  and 
removing materials t o  and f r o n  the vacuum access  p o r t .  

The cub ic l e  i s  equipped for a c o n t r o l l e d  f l o w  o f  argon and is  ope ra t ed  
a t  -19.5 in. water gage  bel^ t h e  Room 110 p r e s s u r e  which i s  -0.3 i n .  water 
gage re lat ive to t h e  a u t s i d e  p r e s s u r e .  The c u b i c l e  exhaust i s  d i r e c t e d  t o  
the  h a t  off-gas system through d u a l  h igh -e f f i c i ency  f i l t e r s  that are acces- 
5ibl .e  f o r  r o u t i n e  t e s t i n g .  
nnd each filter may be changed while  t h e  o t h e r  is i n  ope ra t ion .  The second 
see: of f i l t e r s  i s  l o c a t e d  on the west w a l l  of Room 110. "She f i l t e r s  are 
rep laced  when the p res su re  drop exceeds 3 i n .  water gage. 

One s e t  of filters is l o c a t e d  ims-ide t h e  c u b i c l e ,  

'l'he i n s t r - m e n t a t i o n  2s designed fa r  fa i l -safe  o p e r a t i o n  i n  the  event  of  
e l e c t r i c a l  o r  air failure; a schematic o u t l i n e  i s  shown i n  Fig.  8-5, 
Appendix A. 

Pneumatically operated p r e s s u r e  c o n t r o l  valves  regulate the c u b i c l e  exhaust 

sive pres su re  o r  vacuum i n  the c u b i c l e ,  Al l .  exhaust and i n l e t  l i n e s  are 
pro tec t ed  by high-eff ic iency i n - l i n e  f i l t e r s .  

the argon i n l e t  flow. Sensing m F t s  on t h e  exhaust  system prevent  exces- 

The c u b i c l e  temperature  is  monitored by 8 heat-sensing u n i t  t h a t  i s  
connected t o  an a u d i b l e  alarm, 
alarm system i n  Room 109. Combustion inside t h e  c u b i c l e  w i l l  be con- 
t r o l l e d  by maintaining an i n e r t  gas atmosphere. 

The alarm a c t i v a t e s  t he  Bldg. 3047 panel 



6 

j a r  equipment: changes i n  the cubicle through t h e  rear access panel, 
a ternparalcg- p l a s t i c  film enclosure w i l l  be srected to confine any radio- 
aattve contamination that way escape during the  trannefers. The enclosure 
w i l l  be connected to the sell ventilation system, 

The access g l ~ ~ e  box i s  equippad with C? bag port and is designed to conf ine  
any radiaactbva contmlaatisn t h a t  may m i x p e  from the cubicle during the 
t ransfer  of equipment a r  materials through the vacuum air l ack ,  The glove 
box is connected to the  c e l l  v e n t i l a t i o n  systemn, and the i n l e t  and exhaust. 
.me equipped with high-efficiency f i l ters  I The filters are accessible f o r  
r o u t i n s  tek3ting. 

oxygen Rt1algrzP.r. 

'J%P cubicle atmosphere ie mani ts red  as required w i t h  a Beckman Nodel G-2 

An evaluattfia of each new experiment is made by the @@.rations Division 
Safety Paview Corn~ftttree before the development work is staxted. Experi- 
men'ss irivobvirng significant quantities of hazardous materials (2  52Cf 
7-4?mS 2 3 R ~ u p  et::.) are also  evaluateel by the  Radioactive merattons 
Commit tc B 

6 v i  dbe accesa b0x and box C are equipped with bag por t e  f o r  the in t roduc t ion  
and reaoval af  aatsrials under sealed toadLtlons. 

Each box %e equipped w i t h  a p r e ~ ~ u m - v a c u m  relief vessel to prevent over- 
pressure of the box. The three proems boxes are equipped w i t h  Eire sensors  
and water detectors  that are cowrnec.ted t o  a local dam and the Bldg. 3047 
alarm system. The sxberisr o f  the glove boxes 1s p r o t e c t e d  from fire by the 
overhead s p r i n k l e r  system in Room 2.11. 



A d e s c r i p t i o n  of each new experiment t o  be performed i n  t h e  glove boxes 
is submit ted t o  t h e  ope ra t ions  Div is ion  Sa fe ty  R e v i e w  Committee f o r  exami- 
n a t i o n  re la t ive  t o  mechanical,  chemical,  and r a d i a t i o n  s a f e t y  be fo re  t h e  
development work is s t a r t e d .  

An ope ra t ing  procedure inc lud ing  an  equipment check l i s t  i s  a v a i l a b l e  f o r  
experimenters  us ing  t h e  glove boxes i n  Room 211. 

Description o f  Vacuum Glove Box i n  Room 212 

A vacuum glove bax assembly is l o c a t e d  i n  the southwest  co rne r  of Boom 212.  
The assembly c o n s i s t s  of a s t a i n l e s s  steel  vacuum g love  box wi th  four glove  
p o r t s  connected t o  an access glove box through a vacuum t r a n s f e r  chamber. 
The vacuum glove box and t r a n s f e r  chamber are equipped f o r  vacuum purge- 
argon atmosphere, and t h e  access box opera ted  wi th  an  a i r  atmosphere. 

The vacuum glove box is  l i m i t e d  by control.  and r e l i e f  va lves  t o  a maximum 
nega t ive  p r e s s u r e  of 9 i n .  of Hg. Argon flow t o  t h e  box is c o n t r o l l e d  by 
au tomat ic  va lves .  

The vacuum glove box and t h e  access  glove box are equipped wi th  Pyrex 
pressure-vacuum relief vessels t o  prevent  over -pressure  of each box. The 
vacuum glove box is  equipped wi th  a h e a t  s e n s o r  and a water d e t e c t o r  that 
are connected t o  a l o c a l  alarm i n  Room 212 and t o  t h e  Bldg. 3047 alarm 
system. All glove. and bag p o r t s  are p r o t e c t e d  w i t h  s o l i d  metal covers  when 
n o t  i n  use.  The. e x t e r i o r  of the vacuum glove  box assembly is p r o t e c t e d  
from f i r e  by t h e  overhead s p r i n k l e r  system i n  Room 212. 

A d e s c r i p t i o n  of each new experiment t o  be  performed i n  t h e  vacuum glove  
SOX assembly is  submit ted t o  t h e  Opera t ions  Div i s ion  Review Committee f o r  
examination b e f o r e  thE: development work is s t a r t e d .  

Ai2 operat ing,  procedure i nc lud ing  an equipment check l ist  is  a v a i l a b l e  f o r  
experimenters  us ing  t h e  vacuum glove box assembly i n  Room 212 a 

Process Equipment 

Bui ld ing  3047 i s  a r e sea rch  and development l a b o r a t o r y ,  and most o f  t h e  
r a d i o a c t i v e  process ing  equipment i s  set  up f o r  each experimental  i n v e s t i -  
g a t i o n  and is dismantled at the conclusion of t h e  experiment.  
temperature  vacalum furnaces  are i n s t a l l e d  i n  "contained" areas of t h e  
b u i l d i n g  (Room 113 and 212) and are used f o r  long-term c o m p a t i b i l i t y  
experiments with r a d i o a c t i v e  compounds and encapsu la t ing  materials. A l l  
r a d i o a c t i v e  materials t o  be  t e s t e d  i n  t h e  furnaces  are encapsula ted  t o  
reduce t h e  p r o b a b i l i t y  of contamination. 

mree high-  

The access  p o r t  t o  each fu rnace  i s  equipped wi th  a glove box enc losu re  wi th  
bag-in, bag-out, and iner t -gas  c a p a b i l i t i e s .  Each enc losu re  i s  equipped 
wi th  a h e a t  sensor and a p r e s s u r e  relief vessel. When i t  is  necessary  t o  
remove t h e  access p o r t  i n  o r d e r  t o  make r e p a i r s  t o  t h e  furnace  components, 
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Aux i  1 i a r y  Equipment 

VacuLlm System 

House vacu*m fo r  both the cel ls  and laboratories is provided by a s i n g l e -  
stagea ro t a ry ,  water-sealed p u p  (Naah Hytor  Model z%-4), The pump and all 
p i p i n g  and vabves i n  the system are 300 aeries stainless steel (304L and 
3 4 7 ) .  The seal water is recirculated through a heat e changer which can 
discharge the water t o  hot dlraiw Zf 1 biecDmeB contaminated e me cooling 
water pass ing  through the  heat exehan er t o  cool the sea l  water i s  d i s -  

the a y ~ t e m  pasees through a lOO-ga% stainless steel. surge tank before going 

vacuum system. The exhaust air from t h e  p m p  PB discharged  into the c e l l  
vent i la t ican duc t  under the b u i l d i n g  % 

to disengage any l i q u i d  s o l i d  that may be p u l l e d  i n t o  the 

The ~ ~ y s t e m  a l so  includes an air eductor i n  parallel  with t he  mechanical 
vacuum y m p  ta  provide ?iigh pumping capacity dur ing  the last s t a g e s  of pump- 
de~via Froill 7-in. Hg ab% co 3-ln. Mg abs. The eductor uses air €rom the 
vmsiillm pump room for the  motive fluid and discharges i n t o  the cell ventila- 
tion s.ga%e.m, The antire s y s t e m  inc lud ing  the  vacuum pwnp, air e d u c t o r ,  sea l  
water c i r c u l a t i n g  pump sed .  water hald tank, seal w a t e r  heat exchanger,  and 
the vac11uttl wurge tank is located it'! an UndargrOund p i t  below first floor 
equipment Room 182. Access is through a manhole on the south side of  the 
b u i l d l r i g o  The roof and wall faclng t he  ESCCBSS way provide  1 2  in. of: CQPI- 

Crete s h i e l d i n g .  

A T r m e  "Centrapsac" compresesr and chiller unit (Freon-22) w i t h  a capacity 
af i 7 5  tons provides  c h i l l e d  water w+ich is cd.t::cuiated at 100 ~ a l / m i n  t o  
t he  air-handl ing tin5-t~ i n  t h e  building. The. m i i t  is loca ted  i n  the first 

accomplished by a closed-loop water system spsrrst8rng through a dual cool- 
ing tower located on the roof .  The w a t e r - c i r c u l a t i n g  pumps far  bath the 
Cower water m d  chl l led ~ a t e i -  are located i n  the neeand f l o o r  equipment 
area, Ram 208s. Both the tower-water and chilled-water circulating 
systems have .an i n s t a l l e d  spare pump. 

f l . 0 0 ~  a q u i ~ ~ ~ f i t  Brei*, ROOID 1Q2. Heat. - P ~ I R O V ~ ~  from t h e  C O ~ P K ~ S S ~ ~  is 

The equipment for both domestic and precess hot  water systems i s  located 
in Room 206 and consist8 of a stem-to-water she l l  and tube heat exchanger, 
hot water hold tank, and an expansion tank. 
to circ.ulate the  ~ K Q C W S  hot waesr through t h e  reheat coils o f  the a l r -  

A centrifugal pump is used 
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handl ing system. 
is used i n  t h e  h e a t  exchangers. 
temperature  and high-preseure r e l i e f  va lves .  

Steam taken from t h e  90-psig header  and reduced to 15 p s i g  
Both systems are equipped wi th  high- 

All a u x i l i a r y  equipment i n  Bldg. 3047 is included in t h e  Plant and Equipment 
Divis ion (P&E) r o u t i n e  maintenance program and is i n spec ted  and s e r v i c e d  
r e g u l a r  1 y . 
Air-Hand1 i a g  Equlpment 

The d e s c r i p t i o n  and o p e r a t i o n  of this equipment are given i n  t h e  s e c t i o n  
on "Containment. " 

Jet Eductors 

Table 4 deec r ibes  t h e  j e t s  having s e r v i c e  func t ions  i n  Bldg. 3047. 
jets except  the vacuum booster are manually ope ra t ed .  

kll 

Table 4. Building 3047 Jet Eductors 

Discharge Funcr ion  
P o i n t  

Locat ion Fluid Size and Material 

2-in. IPS, A i r ,  atm Vacuum Cell v e n t i -  Booster f o r  
347 s t a i n l e s s  s teel  p re seu re  pump p i t  l a t i o n  duct  vacuum system 

3/4-in. IPS, Steam, Vacuum Hot d r a i n  Emptying vacuum 
347 s t a i n l e s s  s teel  60 pe ig  pump p i t  su rge  t ank ,  seal 

water tank , and 
sump 

3 / 4 - i s l ,  I P S ,  Steam, Cell D Hot d r a i n  Emptying c e l l  
34'7 s t a i n l e s s  steel 60 pe ig  v e n t i l a t i o n  duct  

sump 

3/4-in, IPS Steam Cell D Hot d r a i n  Emptying hot o f f -  
347 s t a i n l e s s  steel  60 p s i g  gas header sump 

EMERGENCY ELECTRICAL POWER SYSTEM 

A 45-kW emergency gene ra to r  assembly has  been I n s t a l l e d  on t h e  north side 
of BLdg. 3047 t o  provide emergency e lectr ical  power for Bl.dg. 3047, Bldg. 
3127 ( v a u l t ) ,  and Bldg. 3028. The electr ical  d i s t r i b u t i o n  pane l s  and 
transfer awitch are l o c a t e d  on the n o r t h  wall of Room 110 i n  Bldg. 3047. 
E l e c t r i c a l  s e r v i c e  pane l s  are l o c a t e d  as fol lows:  



P a n e l  N0* EP-1 Circuit No. 5 Roam 201 
PmeB Moa EP-1A Ciri~~lft  NO. I. Eaat Airlock 
Panel No, EP-2 C f l r C U i t  No. a Room 892 
Pmel No. EP-4 CircPlft No. 4 h a m  n o  

circuit No. 3 mom 212 
Circuit No. 6 born 11.0 

(Generator t e s t )  

(Vault)  
Panel  NO. EP-A Cfrcuit No. 7 B u g .  3127 Equipment Room 

rgeaary pawes ayaslkm i s  t e s t e d  r e g u l a r l y  by P l a n t  and Equi.prnent 
Division personnel  accsrdlng ts the Emergency Generator T e s t i n g  Procedure.  

The containment z m e a  of the  Radioieotaps Development Laboratory are shown 
Fir Fig. AA-I.> Appeadtx A, The c e l l s ,  c u b i c l e s ,  and glove boxes are considered 
the primary containm~nk, atid the portions o f  the building housing the faci-1- 
F t i e a  x ~ e  considered cha secondary containment. The east  end of  the building 
is ntst contained. 

Primary Containment -1- Cells 

The cell doors are sanstructed of h n i n a t e d  s teel  plate ,  l i n e d  with 11-gage 
stabmlesa ~tee l . ,  and  s teppad  t o  prevent r a d i a t i o n  aldaze?. The doors on cells 
A, B, and D a m  16- in ,  th ick ,  and the dcas on ~d.1 C i s  21 In8 thick, The 
doors are suspended on crane-~ypa h h g e s  and, when closed, they seat  against 
a s o f t  neaprene aeket,  The first (cel l  side) s t e p  in the door threshold i s  
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sloped toward the  c a l l  and i s  equipped with a d r a i n  t o  c a r r y  o f f  any decon- 
taminat ing s o l u t i o n s  t h a t  may be sprayed a g a i n s t  t h e  door. 
is 6 i n .  below t h e  door t h r e s h o l d  t o  prevent  t h e  l o s s  of m y  l-Lquid which 
might accumulate on t h e  floor. 
t o  hot  d r a i n  connection and is  equipped w i t h  a removable t r a p  and sc reen .  

The c e l l  f l o o r  

Each ce l l  f l o o r  has  a nonvalved f l o o r  d r a i n  

Each c e l l  has a thraa-piece roof plug.  
pieces of armor p l a t s  under t h e  conc re t e  plugs t o  provide t h e  a d d i t i o n a l  
s h i e l d i n g  designed f o r  t h i s  ce l l .  
necessary to runove a r e l a t i v e l y  narrow key plug on each c e l l  before any 
of t h e  o t h e r  pluga can be removed. 
i s  deenergized which closes t h e  i n l e t  a i r  damper t o  p rov ide  inc reased  a i r  
flow ac roas  the opening. 

Under normal o p e r a t i n g  c o n d i t i a a a ,  a i r  e n t e r s  each c e l l  through a roughing 
f i l t e r ,  an automatic flow c o n t r o l  va lve ,  and a back-flow p r e v e n t e r .  
The a i r  leaves the  cel l  by way of two i n - c e l l  100-cfm HEPA f i l t e r s  and 
goes through an underground duct t o  the I so topes  Area F i l t e r  P i t ,  where i t  
passes  through a ank of FC-25 roughing f i l t e r s  and a bank of HEPA f i l t e r s  
b e f o r e  going to t h e  3039 s t a c k .  

I n  a d d i t i o n ,  c e l l  C has two s e p a r a t e  

The plugs are arranged so that i t  is  

When t h i s  key plug is  l F f t e d ,  a c i r c u i t  

The leakage of a i r  i n t o  t h e  cells by pa ths  o t h e r  t han  t h e  normal a i r  i n l e t s  
l a  minimized by s e a l i n g  a l l  w a l l  p e n e t r a t i o n s .  
compress a l /Z - in . - th i ck  neoprene gaske t  t o  7/14 i n .  t o  prevent  a i r  f l o w  
through door c racks ;  t h e  ce l l  roaf plug cracks are s e a l e d  w i t h  oakum and 
tar;  a l l  s p a r e  service s l eeve8  are capped both i n s i d e  and o u t s i d e  t h e  c e l l ;  
s p a r e  service plugs are s e a l e d  wi th  p u t t y ;  t h e  ce l l  window l i n e r s  are s e a l e d  
by 20-gage s t a i n l e s s  steel  f l a s h i n g  welded to t h e  ce l l  l i n e r ;  t h e  slave arms 
of the  manipulators  are f u l l y  booted; and t h e  manipulator  o p e r a t i n g  t a p e s  
pass  through a f e l t  wiper seal i n  t h e  through tube.  

Before a cell door o r  roof plug is opened, t h e  c e l l  i s  decontaminated t o  
a s a f e  l e v e l  as determined by smear resul ts  and r a d i a t i o n  surveys;  and one 
of t he  l Q Q - c f m  HEPA f i l t e r s  i s  removed from i t s  s e a l e d  p o s t t i o n  to al low 
a g r e a t e r  f law of air i n t o  t h e  ce l l .  When t h e  door o r  roof plug t o  a c e l l  
is opened, a switch au tomat i ca l ly  c l o s e s  a damper i n  t h e  i n l e t  a i r  duct  t o  
the c e l l  which d i r e c t s  a l l  a i r  flow through t h e  door o r  roof opening, Each 
exhaust duct is equipped wi th  a damper t h a t  m y  b e  c o n t r o l l e d  from o u t s i d e  
t h e  c e l l  w a l l  by a l e a d - f i l l e d  r o t a r y  sea l .  Each damper is normally set i n  
the  full-open p o s i t i o n  and t h e  c e l l  p r e s e u r e  and a i r  flow c o n t r o l l e d  wi th  
the i n l e t  a i r  damper. 

The ce l l  doors when c losed  

During normal o p e r a t i o n ,  t he  cells  are maintained a t  -1 t o  -2 i n ,  water gage 
p r e s s u r e  wi th  r e s p e c t  t o  the b u i l d i n g  p res su re .  Each c e l l  has  a diaphragm- 
type  (Magnehelic) p r e s s u r e - d i f f e r e n t i a l  i n d i c a t i n g  instrument  t o  show t h e  
d i f f e r e n c e  between c e l l  and o p e r a t i n g  c o r r i d o r  p r e s s u r e s .  Each c e l l  a l s o  
has Magnehelic gages on t h e  o p e r a t i n g  f a c e  t o  i n d i c a t e  t h e  p r e s s u r e  drop 
ac ross  the i n - c e l l  f i l t e r s  and on t h e  access  s i d e  of each c e l l  to i n d i c a t e  
the p r e s s u r e  drop a c r o s s  cell air inlet :  f i l t e r s .  A l l  of t h e  c e l l  a i r - f low 
c o n t r o l s  are of f a i l - s a f e  design.  The l o s s  o f  e l e c t r i c  power and/or  com- 
pressed a i r  f o r  damper o p e r a t i o n  w i l l  r e s u l t  i n  t h e  dampers being opened 
to t h e i r  f u l l e s t  e x t e n t  t o  provide m a x i m u m  cell v e n t i l a t i o n  flow. The 
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in-cell f i P l t e ~ ~  are cestixl on P r a u t i a s  dioctglphthalate (WP) t e s t  schedule. 

The air supply ayetern ~ Q K  che building i s  cemprlaed of three independent 
wits des ignated rn Syetem 1, SyetEm 2 ,  all$ System 3 ,  

h v l s i o n s  to the syetem inc lude  sanversinn from 1002 makeup to a recircula- 
t i n g  system w"s..th rninirnurn mkei.xp ts maintain B safe and comfortable enaviron- 
r e n t  f o r  the  sparst ing personanel. The recirculating air i s  f i l t e r e d  in , 
X m m s  1.10 and 212 through PG-50 roughing filters and high-efficiency f i l t e r s .  

Each room is equipped wit$. a conatant: a lpha air  monitor (ts&pdr-,) t ha t  is: con- 
nected to t he  monitored akarna pane l  in Roam 109. 
are pseitiansd af each personnel access door, and neutron detectors  with 
b u i l t - i n  alarms A manual switch f o r  emergency 
uae is located in each room and connected to the alarm panel  in Roam 109. 

Alpha persoand. monitors 

I ~ ~ a t e d  in each roamlA. 
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A l l  o p e r a t i n g  personnel  ass igned t o  Rooms 110, 2 1 1 ,  and 212 have had t r a i n -  
ing with the f i r e - c o n t r o l  equipment and are experienced i n  t h e  d e t e c t i o n  
and handl ing of r a d i o a c t i v e  materials. 

System 2 

System 2 s u p p l i e s  a i r  t o  t h e  c e n t r a l  (contained)  p o r t i o n  o f  t h e  b u i l d i n g .  
The air is drawn through a s t a c k  on t h e  roof of the b u i l d i n g  and through 
a bank of roughing f i l t e r s  and a bank o f  90% e f f i c i e n c y  f i l t e r s .  A i r  is 
discharged from t h e  System 2 volume by way of t h e  hoods in Rooms 10.5, 1 
208,  209, and 210, by way a f  t he  fou r  cells ,  and by an exhaust  fan on t h e  
r o o f ,  The roof fan exhausts  through a bank of roughing f i l t e r s  and a bank 
of CWS-type absolute f i l t e r s .  The f i l t e rs  are r o u t i n e l y  Lx)P tested. When 
the c e n t r a l  p o r t i o n  of t he  b u i l d i n g  goes i n t o  containment, t h e  roof exhaust  
f an  cont inues t o  o p e r a t e ,  t h e  System 2 supply f a n  s h u t s  down, and an auto- 
matie darnper closes t h e  duct  going t o  the. o u t s i d e .  The contained area 
pressure.  changes from 0 .1  i n ,  water gage t o  > - Q . 3  i n .  water gage i n  .12Q 
seconds a 

The central .  p o r t i o n  of Bldg. 3847 I s  equipped wi th  two exhaust  f a n s  and 
damper assemblies. These are W-102A (primary) and AJ-1023 (secondary o r  
emergency), AJ-lLB2A runs under normal cond i t ions  a and t h e  c o n t r o l  p a n e l  
is l o c a t e d  i n  t h e  SE corner of Room 113. A pho tohe l i c  gage measures the 
fan d i scha rge  a i r  flow. A pneumatic damper c o n t r o l  pe rmi t s  c o n t r o l  of t h e  
a i r  f l o w  through t h e  fan .  
a l lowing t h e  s t a c k  p resau re  t o  drop below t h e  p h o t o h e l i c  gage low-set 
p o i n t  (0 .1  gage 1320 cfm) t h e  secondary f a n  (AJ-1023) i s  energized and 
s u p p l i e s  a u x i l i a r y  exhaust capac i ty .  AJ-XOZB is  a l s o  connected to t h e  
emergency power s y s t e m  and w i l l  o p e r a t e  du r ing  pe r iods  of e lec t r ica l  
power f a i l u r e .  

If the primary f a n  (AJ-102A) malfunct ions 

'The c e n t r a l  p o r t i o n  of Bldg. 3047 can be p u t  i n t o  "contained'* cond i t ion  
by two methods: 

1, N'mually by means of a push bu t ton  l o c a t e d  i n  t h e  s o u t h e a s t  entrance-  
way I 

2 ,  Automatically by CAN-type r a d i a t i o n  monitoring instruments .  There 
are e i g h t  of t h e s e  instruments  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 at least  two ins t rumen t s  simultaneausly i s  
needed to pur t h e  b u i l d i n g  into con ta inmmt ,  The l o c a t i o n  of t h e  
instruments  is shown i n  F ig .  A-6, Appendix A .  

ahen rhe c e n t r a l  p o r t i o n  of the b u i l d i n g  goes i n t o  containment, t h e  follow- 
ing th ings  happen e s s e n t i a l l y  s imultaneously:  

1. An aud ib le  and visual alarm is given a t  a containment pane l  i n  t h e  
ope ra t ing  c o r r i d o r ,  red warning l i g h r s  f l a s h  a t  a l l  e n t r a n c e s  t o  t h e  
containment area, and aud ib le  a la rm sound throughout the containment 
area. 
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a The exhaust sy eerrPring the central portiou 0s Bldg. 3047 cont inues 
t o  operater E st which i o  going by way of the cell ventilation 
system (hasad e st midl cell ~~~~~~~ h u e s .  The exhaust €an 
serving the e nd sf the Raais iaotap a t  Laboratory 
( o f f i c e  area) stope to m m r e  an air flow pattern toward t h e  central. 
portLon of the buildin$* 

3 .  The air supply fan s e m i n g  System 2 ceaees ogeratiug, and an air- 
par seals i t  off from tb outs ide.  The a1r supply fan 

serving System 3 continues operating to ensure that these noncontained 
areas stay at a higher presaure than the contained (System 2) area. 
See Appendix B for t he  containment raystem t e a t  procedure.  

&411 the damper actuatorsr ac ia ted  with the containment o p e r a t i o n s  are 
air actuated and move. to the containment condition in the event of an air 
OX‘ t?lt?C!tKiCd failure 3 

Svstem 3 

System 3 supplies air to the office axeasp laboratory born 207, east end 
storage, and change and equipment areas,l These areas are n o t  w i t h i n  the 
mximm c a n t a i n m n t  zone sf the bu i ld ing .  “he supply fan  i s  located i n  
plenum 3, Room 313. A i r  is drawn in through a e t a &  on t h e  T G O ~ ,  through 
A bank of sough-ing and 9CX eFficiancy filters, and into a duct system 
w r v i n g  “chn S y s t e m  3 %rea.  A i r  i s  discharged from t h i s  area by way o f  the 
hoods in Rosiri 327 and by u n f i l t e r e d  exhausat, fan an the  b u i l d i n g  roof. 

exhaust fan  shuts down, creating a possirive pressure which assures that 
the  air flow p a t t e r n  w i l l  be toward the ~ ~ ~ ~ t a i n e d  area. 

m24n t he  central  p o r t i o a  o f  the b u i l d i n g  goes Snco e”QwlGaixanlcnt, t he  r o o f  
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Feed f o r  t h e  experimental  processes  may be i n  t h e  form o f  p u r i f i e d  r ad io -  
i s o t o p e s  from t h e  I so topes  Area o p e r a t i o n s ,  r e a c t o r  tarEets ,  g ross  fission 
product waste s o l u t i o n s  from f u e l  p rocess ing  o p e r a t i o n s ,  and f i s s i o n  product  
f r a c t i o n s  s e p a r a t e d  a t  o t h e r  DOE 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  quan-  
t i t ies  o f  a c t i v i t y  w i l l  be  performed i n  t h e  l a b o r a t o r i e s .  

A l i s t  of  a l l  t h e  r eagen t s  t o  b e  used i s  n o t  f e a s i b l e  because of  t h e  expc r i -  
mental n a t u r e  o f  t h e  work. All proposed experiments are  submit ted t o  the 
Operations Div i s ion  Sa fe ty  Review Committee f o r  review with p a r t i c u l a r  empha- 
sis 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 o f  F 1 . m -  
mable s o l v e n t s  i n  the  ce l l s  i s  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 o f  
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 ,  s u c h  as furn-  
aces  and bu rne r s ,  is no t  pe rmi t t ed  i n  t h e  c e l l s .  Compounds which can 
decompose exp los ive ly ,  such as a l k a l i  c h l o r a t e s  and ammonium n i t r a t e ,  a r e  
no t  used i n  t h e  ce l l s  i n  q u a n t i t i e s  exceeding 1 / 4  l b ,  u n l e s s  they a re  i n  
s o l u t i o n s  known t o  be saEe and t a  have no chance o f  be ing  concen t r a t ed  t o  
dryness.  

The chemical processing equipment used i n  t h e  ce l l s  w i l l  vary f r o m  o rd ina ry  
l abora to ry  glassware up t o  m u l t i g a l l o n  s t a i n l e s s  s t e e l  process  vessels. 
The t o t a l  volume of a l l  t h e  procees v e s s e l s  i n  a c e l l  w i l l  no t  excecd 
200 gal i n  ce l l s  B and C and 150 g a l  i n  cells A and D. These volumes a re  
less  than  t h o s e  t h a t  could be h e l d  i n  t h e  c e l l  f l o o r  pans (256 g a l  and 
192 ga l )  without  t h e  l e v e l  of t h e  l i q u i d  reaching  t h e  door t h r e s h o l d s .  
Experiments f o r  manipulator  c u b i c l e  and glove box o p e r a t i o n  i n  Rooms 105,  
110, 211,  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  Operat ions 
Divis ion S a f e t 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  i n s t a l l a t - i o n  
o f  t h e  equipment assemblies .  

CRITICAL I TY 

There w i l l  b e  no f i s s i o n a b l e  materials p re sen t  i n  q u a n t i t i e s  t h a t  a re  sub- 
j e c t  t o  a n u c l e a r  chain r e a c t i o n .  
239P,1 w i l l  be  i n  the b u i l d i n g  a t  one t i m e .  
which undergo spontaneous f i s s i o n  decay w i l l  b e  used, b u t  they w i l l  n o t  
b e  s u b j e c t  t o  a nuc lea r  excursion-type i n c i d e n t .  

No more than  500 g of  235U and 10  g o f  
Some materials such  as 244Cm 

OPERATING SAFEGUARDS 

Procedures 

Procedures for var ious  service 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 
a v a i l a b l e  f o r  use by  a l l  Bldg. 3047 o p e r a t i n g  personnel .  Deviat ion from 
t h e  approved procedures  i s  no t  permi t ted  wi thout  supe rv i so ry  approva l ,  
New o r  modified procedures are reviewed and approved b e f o r e  be ing  d i s t r i -  
bu ted  f o r  use.  A l l  procedures are reviewed on a r e g u l a r  b a s i s .  
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Several b u i l t - i n  safeguards have been designed i n t o  the bui ld ing  t o  provide 
p r o t e c t i o n  i n  the  event of operating error or equipwpmt. f a i l u r e .  

As mentioned i n  t h e  section on "Containment," the csntairnment system, i n  
addjt ion to manual ac tua t ion ,  will be actuated automat ica l ly  by any ~ W Q  o f  
e i g h t  radiation detec t ion  i r i srxments .  Alsop tho s y s t m  w i l l  f a i l  in the 
safe (contained) condi t ian  if any u t i l i t i e s  operating t h e  system (electricity, 
air) Eahou2d be shut down. 

Calk ....... _. Radia t ion  M0nitoro 

A l g k a  ~ o n i t o r s  and h e t a - g m a  manitars  are i n s t a l l e d  i n  all areas where 
r a d i m c t i v e  ~~lats~ials are handled. Selected Instruments are connected t o  
t he  da ra  systems o f  t he  contained areas. 

Neutron m n i t o r o  with a d j u s t a b l e  set  po in t  fox an alarm arc i n s t a l l e d  in 
Room 110, 211, and 212. 
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Vacuum Sys t a m  

The e n t i r e  vacuum oyetem i s  cons t ruc t ed  of s t a i n l e s s  s t ee l ,  and a l l  vacuum 
l i n e s  coming out of t h e  cel ls  are s h i e l d e d  wi th  a m i n i m  of 12 in. of 
concrete  t o  provide e h i e l d i n g  i n  case r a d i o a c t i v e  materials. are acc iden t -  
ally p u l l e d  into t h e  system. 
rank t o  provide a volume for dropping ou t  any r a d i o a c t i v e  materids t h a t  
might g e t  i n t o  t h e  system. The pump, surge t ank ,  and accessory equipment 
are l o c a t e d  in an underground p i t  w i t h  a minimum of 12 in. of  conc re t e  
s h i e l d i n g .  A beta-gemnaa m n i t r o n  i n  t h e  p i t  provides  a r ead ing  at t h e  
ope ra t ing  panel i n  t h e  equipment room t o  indicate 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  t h e  pump system. 

The pump is p r o t e c t e d  by a 100-go1 disengaging 

Laboratory Hot Drains 

A l l  hoc d r a i n  l i n e s  coming from t h e  l a b o r a t o r y  areas are s h i e l d e d  where 
necessary t o  the p o i n t  where they go underground. 
are equipped with d r a i n s  t o  permit t h e  d r a i n i n g  of any liquid t h a t  would 
c o l l e c t  if one of the h o t  d r a i n  l i n e s  developed a l e a k .  

The annu la r  l e a d  s h i e l d s  

Air Handling 

The b u i l d i n g  air suppPy is broken i n t o  threa s e p a r a t e  systems t o  minimize 
t he  p o s s i b i l i t y  of contaminating t h e  whole b u i l d i n g  from an i n c i d e n t  i n  
one section of t h e  bu i ld ing .  The a i r  i n t a k e s  are equipped wi th  90% e f f i -  
ciency f i l t e r s  to provide p r o t e c t i o n  a g a i n s t  contamination r e s u l t i n g  from 
an i n c i d e n t  o u t s i d e  t h e  b u i l d i n g  e 

Cell Floor Drains 

e cell floor d r a i n s  are n o t  valved and have r a i s e d  s c r e e n s  t o  ensure that 
They are equipped with they w i l l  be open when a cell is baing washed down. 

removable water-sealed t r a p s  t o  p reven t  t h e  backflow af  contaminated air. 

Back-f low Preven te r s  

ack-flow preventera  are provided on a l l  c e l l  a i r  i n l e t s  and on all c e l l  
v e n t i l a t i o n  headers  t y i n g  into t h e  main b u i l d i n g  ce l l  v e n t i l a t i o n  duc t .  
A l l  above-ground b u i l d i n g  c e l l  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  steel, 
all-welded c o n s t r u c t i o n ;  t h e  underground headers  are of  concrete, 

Hot Boods 

The walls behind the h o t  hoods i n  t h e  t h r e e  h o t  Pabora to r l e s  have 5-in.- 
t h i c k  lead panels  t o  ensure t h a t  a source  p l aced  i n  a hood i n  one labora- 
t o r y  w i l l  not  irradiate an i n d i v i d u a l  i n  t h e  next  room. 

h n t e r - c e l l  Plugs: 

The 4-in. s tepped plugs i n  t h e  w a l l s  between c e l l s  are l o c a t e d  6-1/2 ft 
above f l o o r  l e v e l  to ensure 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 w i l l  no t  
be i n  line of s i g h t  of a source i n  an ad jo in ing  ce l l  even i f  h e  f o r g o t  



t h a t  the in te r -ce l l .  plugs 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 ft of bary te s  concre te  s h i e l d i n g .  

Alarms 

The fol lowing v i s u a l  and/or audio a l a r m  are provided i n  the bu i ld ing :  

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

l a  f 
11. s 
1.2 1 
13. 
1 4  n 

15 e 

16 * 

Containment system ac tua ted  
Low cell pressure differential 
Nigh level, h a t  si?f-g%a a m p  

Inter-cell conveyor in or entering an open c e l l  
Laboratory evacuat ion  alarm 
Fire alarm 
Radia t ion  monitor alarm 
Vacuum system anal-operation alarm 
A i r  supply d u c t s t a t  temperature  a l a r m  
Law b u i l d i n g  voltage alarm 
High-temperature sensing u n i t  alarm 
Glove ~ Q X  water-level alarm 
Low oxygen detector f o r  Rooms I.l"O9 211, and 212 
High O K  low temperature  alarm f o r  animal room (2nd level, Bldg. 3028) 
Emergency assistance swf t c h  (~epoii~s 110, 21.1. and 212) 

High. level ,  c e l l  v e n t i l a t i o n  sump 

Procedural Safeguards 

I n  addi t io i i  t u  t h e  procedures previous ly  mentioned, the fallowing regu1.a- 
tiwne are i n  force  i n  the b u i l d i n g :  

1 e E l e c t r i c a l  maintenance is done only when the a p p r o p r i a t e  circuit 
breaker is tagged out. 

2, Entrance t o  a c e l l  is not pann?.tted u r n t i l  a Health Physics survey 
has been made. 

3.  All maintenance and  sec-up work i n  a. c e l l  r e q u i r e s  a s t anda rd  Radia-  
t i o n  Work 'Fe?rrnit and an ubserver. 

4 ,  Lead burning and welding W ~ C  ~-e?qu l re  a standard Burning Permit. 

5 .  Technicians and operators  are not  permi t ted  to experiment on t h e i r  
own, 

6, Laboratory regulations regarding t he  tagging  of equipment, carr iers ,  
and szmpaes awe s t r i c t l y  foll.oPJed J 

7. r b d i f i c a t i o f l  o f  bi i i ld ing  services and se rv ice  equipment is not  per-  
m i t k d  except 2s s p e c i f i c a l l y  au thor ized  by the  Department Supervisor .  
Procedural  changes may only be au tho r i zed  a t  the Department S ~ p e r v s i s ~ k -  
level  o r  h ighe r .  
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Bui Idi  ng Servl ces and Equl pment Mal ntenance 

The s e r v i c e  equipment i n  Bldg. 3047 is  on t h e  Routine Maintenance System 
adminis tered by the  PCE Division.  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 components on a schedule  based on P&E Div i s ion  expe r i ence  with 
s i m i l a r  equipment, l u b r i c a t i o n  of moving p a r t s ,  t i g h t e n i n g  o r  r e p l a c i n g  
valve packings,  etc. 
tainment system is t e s t e d  a t  least  once a week. P r e s s u r e  drop gazes are 
connected ac ross  a l l  f i l t e r s  i n  t h e  b u i l d i n g  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 rep laced  by t h e  P&E Divi- 
s i o n  on r eques t ;  a l l  nonscheduled maintenance is done by r e q u e s t  t o  P&E. 

I n  a d d i t i o n ,  a l l  equipment a s s o c i a t e d  with t h e  con- 

PERSONNEL EXPOSURE 

Maximum Curie Load 

It is  expected t h a t  v i r t u a l l y  a l l  r a d l o l s o t o p e s  below uranium, as w e l l  as 
a few transuranium elements,  w i l l  be handled i n  va ry ing  m o u n t s  in Bldg. 
3047. 
as hazard,  i n  t h e  b u i l d i n g  are given i n  Table 5. 

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 ac t iv i ty ,  as w e l l  

The d i s t r i b u t i o n  of t h e  downwind dose normalized t o  a 1000-Ci s t a c k  release 
and s t a b l e  atmoepheric cond i t ions  is p l o t t e d  i n  Fig. 1. The c a l c u l a t i o n  
method used f o r  Table 5 and Fig.  1 i s  given i n  Appendix B.  The va lues  i n  
Table 5 are based on t h e  assumption t h a t  t h e  i n - c e l l  f i l t e r s  are 99.95% 
e f f i c i e n t  i n  removing p a r t i c l e s  s i z e d  0 .3  pm and l a r g e r  as shown by t h e  
DOP test and t h e  I so topes  Area F i l t e r  P i t  is 99 .6% e f f i c i e n t .  
can be a d j s u t e d  f o r  o t h e r  Eil ter e f f i c i e n c i e s .  A p l o t  of t hese  correc-  
t i o n  f a c t o r s  which can be used wi th  Table 5 is given i n  Pig.  2 .  The 
downwind dose and contaminated area values  given i n  Table  5 are based on 
the  assumption t h a t  t h e  e n t i r e  d i s p e r s i b l e  inventory of a ce l l  becomes 
a i r b o r n e  and 20% of t h i s  a c t i v i t y  reaches t h e  c e l l  f i l t e r s .  The leakage 
of a c t i v i t y  from t h e  c e l l  and b u i l d i n g  w i l l  be  i n s i g n i f i c a n t  compared t o  
the  s t a c k  release. An acc iden t  which breeches t h e  ce l l  block is  n o t  con- 
s i d e r e d  c r e d i b l e  because of t h e  p rev ious ly  mentioned l i m i t a t i o n s  (page 15) 
on the q u a n t i t i e s  of p o t e n t i a l l y  exp los ive  materials allowed i n  t h e  c e l l s .  

The va lues  

The maximum dose t o  personnel  i n  t h e  b u i l d i n g  due t o  o v e r p r e s s u r i z a t i o n  of 
the c e l l s  w i l l  depend l a r g e l y  on t h e  l e n g t h  of time t h e  c e l l  i s  p r e s s u r i z e d  
and t h e  p r e s s u r e  l e v e l .  
of gas  t o  the containment zone of t h e  b u i l d i n g ,  the doses r ece ived  by 
personnel i n  2 min whi l e  evacuat ing t h e  b u i l d i n g  were c a l c u l a t e d  (Appendix 
B), assuming t h a t  t h i s  gas c a r r i e d  10 mg/m3 of r a d i o a c t i v e  d u s t  ( equ iva len t  
t o  a very dense fog) which mixes uniformly wi th  t h e  a i r  i n  t h e  containment 
zone, and are shown i n  Table 6 for  t h e  r ad io i so topes  of  s i g n i f i c a n c e .  

Assuming an  acc iden t  t h a t  releases about 2 .7  f t 3  
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Pig. 2. Filter Efficiency Correction Factors 

Table 6 . .  Maximum Credible Accident Dose t o  Building Personnel 

Is atop e Personnel Dose i n  2 min 
( m i  11 i rem) 

Strontium-90 as titanate: 9 1 . 5  
Curium-242 aa oxide P2,Q50 
Curim-244 BS oxide 53.5 
h e  riciuro-2 41 121 
~ l i  other raai B to be handle 4Q 
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Building Personnel 

The s t a f f  having o f f i c e s  o r  work areas i n  Bldg. 3047 c o n s i s t s  of  approxi- 
mately 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 hese  
people w i l l  be working s t r a i g h t  days, b u t  on occasion t h e r e  may be s h i f t  
work i n  connection with a p a r t i c u l a r  experiment o r  program. It is p o s s i b l e ,  
bu t  not probable ,  t h a t  a l l  t h e s e  people  can be i n  t h e  contained p o r t i o n  o f  
t h e  b u i l d i n g  at t h e  same t i m e .  The b u i l d i n g  has an a d d i t i o n a l  o f f i c e  f o r  
two h e a l t h  p h y s i c i s t s  who w i l l  c a r r y  ou t  t h e  h e a l t h  physics  f u n c t i o n s  f o r  
Bldgs. 3047 ,  3028, and 3029. Normally, i t  is  expected t h a t  t h e r e  w i l l  
also be p resen t  two o r  t h r e e  P&E Div i s ion  employees doing maintenance work 
o r  s e t t i n g  up equipment as w e l l  as one or two v i s i t o r s  n o t  a s s igned  t o  t h e  
b u i l d i n g  

RADIATION AND CONTAMINATION CONTROL 

The f i x e d  r a d i a t i o n  inatreunents normally a v a i l a b l e  i n  Bldg. 3047 are l i s t e d  
i n  Table 7. The l o c a t i o n s  of t h e  instruments  i n  t h e  b u i l d i n g  are i n d i c a t e d  
i n  Fig. A-6, Appendix A, 

Table 7, Building 3047 Radiat ion Instruments 

Type of A c t i v i t y  Containment 
Detected A l a r m  S e t t i n g  TYW Quanti ty  

6,y CAM (9-2240) a B,y p a r t i c u l a t e  1800 countsJmin 
y rnonitrone (4-1154) 5 Y None 
8,y  personnel  monitors 

(Q-2091) 10 @,Y None 
01 CAM (4-2340) 5 0: p a r t i c u l a t e  600 counts  /min 
Neutron monitors 3 f a6 t neutron None 
o( personnel  monitors 

(q -2270)  6 c1 None 

I n  a d d i t i o n  t o  t h e  f i x e d  in s t rumen t s ,  t h e r e  are t e n  p o r t a b l e  s o f t - s h e l l  Cu t i e  
P i e  Survey Meters and n i n e  p o r t a b l e  G-M Survey Meters with %l mg/cm2 end- 
window probes f o r  d e t e c t i n g  weak emitters such as 99Tc and 147P~. 
Meter with an a p p r o p r i a t e  probe i s  l o c a t e d  a t  each r o u t i n e  personnel  e x i t  
i n  t h e  containment zones, and t h e r e  is a s i g n  on t h e  door t o  i n s t r u c t  a l l  
pereonnel t o  monitor t h e i r  shoes b e f o r e  l e a v i n g  t h e  area. 
(4-2091) personnel  a lpha  monitors are l o c a t e d  i n  t h e  b u i l d i n g .  Two f a s t -  
neutron monitors are ueed i n  Rooms 110, 211, and 212 as requ i r ed .  Pour 
p o r t a b l e  f a s t -neu t ron  m n i t o r s  and two p o r t a b l e  thermal-neutron monitors 
are a v a i l a b l e  i n  t h e  Heal th  Physics  o f f i c e .  The containment areas are 
s p o t  smeared r o u t i n e l y  by Heal th  Phys ic s ,  and selected p o r t i o n s  of t h e  
b u i l d i n g  are given smear checks each week. C e l l  e n t r a n c e  areas are roped 
o f f  and covered wi th  b l o t t i n g  paper be fo re  e n t r y  as desc r ibed  i n  t h e  Bldg. 
3047 Cell  Entry Procedure. 

A Survey 

Nine p o r t a b l e  



24 

L I Q U X Q WASTES 

-bevel Radi o a c t i  ve Waste 

The bu i ld ing  connections t o  t h e  lov-I.m?el waate system (process was te  
system are: 

1. All 1aborator)p s i n k ,  bench, and hood d r a i n s  

2 .  Cooling water (not seal  water)  for vacuum p m p  

3 .  All bui ld ing  f l o o r  drains 

4 ,  Process d r a i n  cornneetican i n  each cell - normally capped unless  
directly connected to a p a r t i c u l a r  piece of experimental  equipment 
for the  discharge of cool ing water o r  steam condensate 

6. Chilled-water raystem drain i nc lud ing  coo l ing  tower 

The ~ P C I C ~ S ~ ~  drain ~ystem in tho building is canatructed o f  Duriran p i p e  
except For those p o r t i o n s  in t h e  sella which are stainless steel .  The 
process waste leaving the bu i ld ing  t ies  i n t o  the e x i s t i n g  Isotspes Area 
process d r a i n  system which flaws directly to t h e  settling basin  with  no 
in temedla te  hold-up tanka in the  l ine .  There! are no cross connect tons 
between the proceeo waste system and the ho t  waste eyeten, The ~ K O C E S S  

waste stream from t h e  b u i l d i n g  i o  not separately monitored o r  measured, 
Under f u l l  operating condi t ions ,  the total process waste flow shou1.d not  
exceed 5,080 

Hot Waste 

The b u i l d i n g  connections to t h e  hot  d r a i n  system are: 

2 ,  One hood drain from each laboratory 

3 .  Hot off-gas sump jet discharge  (via col.lecb:ion tank and c e l l  Ip 
f l o o r  drain) 

4 .  Cell ventilatian e m p  jet discharge (via collection tank and c e l l  D 
f l o o r  drain) 

5 ,  Vacuum pump eurge tank, jet discharge  

6 .  Vacuum pump seal water t ank ,  jet discharge  
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8.  Capped-off connection i n  Room 110 

9.  Capped o f f  connection i n  Room 105 

10. Carrier t r a n s f e r  l i n e  t r e n c h  d r a i n  

11. Conveyor c u b i c l e s  floor d r a i n s  

12. Cubicle i n  Room 110 

13 .  Personnel decontamination shower d r a i n  

14. Glove box d r a i n  -Room 211 

15. Valved connection i n  Room 105 

All h o t  d r a i n  l i n e s  i n  t h e  b u i l d i n g  are s h i e l d e d  where necessary and axe 
cons t ruc t ed  of 'Qpe 304L schedule  80 s t a i n l e s s  s teel  p ipe .  
are welded and have been radiographed,  and t h e  system has been pressure 
t e s t e d  a t  100 ps ig .  

All j o i n t s  

"he h o t  d r a i n  header  leaves a t  t h e  w e s t  end o f  t h e  b u i l d i n g  and t ies  in to  
t h e  e x i s t i n g  I so topes  Area Hot Drain System which d i scha rges  i n t o  t h e  
WC-10 tank. This tank is 5ea l sd  and approved f o r  a l l  types o f  r a d i o a c t i v e  
l i q u i d  waste.  The hot  l i q u i d  waste l e a v i n g  Bldg. 3047 is n o t  s e p a r a t e l y  
measured o r  monitored; however, an i n s p e c t i o n  p o r t  permits a visual exami- 
n a t i o n  of t h e  flaw from Bldg. 3 0 4 7 .  During normal o p e r a t i o n ,  t h e  volume 
of h a t  waste from Bldg. 3047 should no t  exceed 400 gal /day.  During pe r iods  
of cell decontamination, however, 2000-3000 gal /day may be discharged 
thraugh t h e  hot d r a i n  system. 

The bulk of t h e  h o t  waste w i l l  c o n s i s t  of  aqueous s o l u t i o n s  of v a r i o u s  
sa l t s  and n i t r i c  acid that are no t  unduly c o r r o s i v e  t o  s t a i n l e s s  s teel .  
Normally, t h e  waste w i l l  con ta in  on ly  beta  and gamma a c t i v i t i e s  and w i l l  
no t  exceed 10 C i / l i t e r .  
counts/min=ml) may occas iona l ly  be discharged i n t o  the h o t  d r a i n  system, 

Small amounts of a lpha  a c t i v i t y  (%lo5 a lpha  

Storm Sewer 

The only connections from Bldg. 3047 to t h e  storm sewer system are  t h e  
b u i l d i n g  roof d r a i n s ,  t h e  cool ing tower pan overflow and dump l i n e ,  the 
vacuum furnace coo l ing  systems i n  Rooms 113 and 212, t h e  coo l ing  system 
manifold i n  Room 110, steam condensate f r o m  t r a p s  and steam condensate 
f l a s h  rank l o c a t e d  i n  Room 102. The l i n e s  and a s s o c i a t e d  equipment are 
not connected wi th  any r a d i o a c t i v e  process  or d r a i n  f a c i l i t y .  
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GASEOUS WASTE 

Hot Off-Gas System 

Hot off-gas s e r v i c e  e n t e r s  t h e  west end of t h e  b u i l d i n g  underground thraugh 
a 4-in. s t a i n l e s o  a t e e l  header which i s  connsrted t o  the e x i s t i n g  I so topes  
Area &-in, off-gas main. One 2-in. l i n e  t o  each of t h e  four ce l lo  and one 
3-in. line t o  the a lpha  handling areas are t h e  only h o t  off-gas s e r v i c e  
o u t l e t s  i n  t h e  bu i ld ing .  
runs about -30 i n ,  water gage. There is no automatic  p reesu r s  c o n t r o l  on 

nec t ion  wi th  s p e c i f i c  experimental  s e tups  where cons tan t  of f -gas  p r e s s u r e  
i s  requi red ,  

The p res su re  on t h e  b u i l d i n g  header  normally 

header ,  but  l o c a l  p re s su re  r e g u l a t o r s  may be i n s t a l l e d  i n  con- 

There are no scrubbers o r  f i l t e r s  i n s t a l l e d  as permanent equipment i n  t h e  
b u i l d i n g  ho t  off-Faa system. Temporary scrubbers  and f i l t e r e  are i n s t a l l e d  
as part sf an experimental  s e tup  when t h e r e  is a p o s s i b i l i t y  of c o r r o s i v e  
vapors o r  a e i g n i f i c a n t  quan t i ty  of r a d i o a c t i v e  p a r t i c u l a t e  g e t t i n g  i n t o  
the  off-gas header. The! hot off-gas i g  scrubbed and f i l tered a t  the 3039 
s t a c k  area f a c i l i t y  p r i o r  t o  being diecharged.  

The hot off-gas header i n  Bldg. 3047 ia below the e l e v a t i o n  of t h e  I so topes  
Area ho t  o f f - g a s  and h ~ t  d r a i n  headers .  Any l i q u i d  which g e t s  i n t o  t h e  
bu i ld ing  header  Elows by g r a v i t y  t o  a sump loca ted  i n  t h e  l i n e  under c e l l  I). 
The sump w i l l  hold absaut 4 gal. befo re  t h e  l i q u i d  starts backing up i n t o  t h e  
header .  The sump is equipped wi th  an a i r  purge-type l i q u i d  l e v e l  i n s t r u -  
ment which t r i p s  a pressure  switch and sounds an alarm on t h e  ope ra t ing  
co r r ido r  panel  when the sump i.e 2/3 f u l l .  
is then used to t r a n s f e r  the sump contents t o  t h e  hot  d r a i n .  

A manually opera ted  steam j e t  

En the  event  the h o t  off-gas s alarm f a i l e d  t o  func t ion ,  water would 
back up i n  t h e  header  until. i t  reached t h e  p o i n t  where i t  would s ta r t  
d ra in ing  i n  the e x i s t i n g  Isstopes Area h o t  off-gas  system t o  t h e  h a t  drarin. 
l 'he maximum liquid head i n  the l i n e  under t h e s e  canditions would be -14 i n .  
which, being l e s e  than the  normal. -38 in. water gage on t h e  header, wou1.d 
no t  completely shu t  o f f  t h e  flow of off-gas  from equipment i n  t h e  ce l l s  
uizlesle some o t h e r  p r e a s u r e - r e s t r i c t i n g  device  was i n  the l i n e .  A l l .  of t h e  
aff-gas s e r v i c e  o u t l e t s  i n  t h e  b u i l d i n g  are w e l l  above t h e  maximum he igh t  
to which l i q u i d  would rise i n  the header .  

eE 11. VE NI 1: LAT I ON SYSTEM 

The bu i ld ing  cell v e n t i l a t i o n  main header comes o f f  t h e  I so topes  Area 
header and e n t e r s  t he  bu i ld ing  an ehe southwest corner  aa a 36-in. con- 
crete p ipe ,  I n  t h e  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  i s  provided €or a l l  
hoods bosh i n  the containment and nanc~ntainmenk por t ions  of t h e  bu i ld ing ,  
each of t h e  four  cells, and t h e  vacum pump p i t ,  The pressiire i n  t h e  
header  i s  normally -4 t o  -6 i n ,  water age and t h e  p r e s s u r e  i n  t h e  cells 
is normally a t  least -1 i n .  water gage. The dampers an the hoods are 
manually ad jus ted  ta g ive  a lOQ-ft/rnin f a c e  v e l o c i t y  when the hood is one- 
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fou r th  open. Back-flow preventers are i n s t a l l e d  n dl branches of t h e  
system except those s e r v i n g  t h e  fou r  cella. 

A i r  l eav ing  by way of s e l e c t e d  r a d i o a c t i v e  hoods passes through a CWS-type 
abso lu te  f i l t e r  l o c a t e d  i n  a housing on top of each hood and then goes t o  
t h e  I so topes  Area F i l t e r  P i t  where i t  passes through a bank of roughing 
f i l t e r s  and a bank of CWS-type f i l t e r s  b e f o r e  going t o  t h e  3039 e t a c k  
system, A i r  l eav ing  by way of t h e  chemical hoods and t h e  vacuum pump p i t  
is not  l o c 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  I so topes  Area F i l t e r  P i t  
before going t o  the  stack system. A i r  l e av ing  by way of the ce l l s  passes 
through high-eff ic iency f i l t e r s  i n  each c e l l  and then  goes through t h e  
roughing and absolute f i l t e r a  i n  t h e  I so topes  Area F i l t e r  P i t  be fo re  going 
t o  t h e  s t a c k  system. 
d i t i o n s  pas ses  through roughing f i l t e r s .  

A i r  e n t e r i n g  t h e  cel ls  under normal o p e r a t i n g  con- 

Normal a i r  flow through cells A ,  B, C, and D i s  as follows: 

A 
B 
C 
D 

195 782 
16  8 6 71 

99 396 
120 480 

Before a c e l l  door is opened, one of t h e  h igh -e f f i c i ency  f i l t e r s  is 
removed from its s e a l e d  p o s i t i o n  to permit  an inc reased  a i r  flow i n t o  
t h e  c e l l ,  

A l l  HEPA f i l t ers ,  both i n  t h e  b u i l d i n g  and at t h e  Isotopes Area F i l t e r  P i t ,  
have pressure-drop measuring instruments  i n s t a l l e d  a c r o s s  them t o  i n d i c a t e  
when changing is r equ i r ed .  

The c e l l  is considered as t h e  primary containment f o r  most b e t a  and gamma 
wolrk t h a t  is c a r r i e d  out  i n  t h e  b u i l d i n g .  
devices  on the ce l l  a i r -handl ing system are of f a i l - s a f e  design wi th  
respect t o  a b u i l d i n g  e l e c t r i c a l  or inst rument  a i r  f a i l u r e .  They w i l l  
provide maximum cel l  v e n t i l a t i o n  capac i ty  I n  the event of  f a i l u r e  of  these 
cont roL s e r v i c e s .  

A l l  of  t he  automatic control 

The vacuum pump exhaust is discharged i n t o  t h e  c e l l  v e n t i l a t i o n  system 
and any gross  contaminants are removed by t h e  previously desc r ibed  surge 
tank and water-sealed pump. 

The ce l l  v e n t i l a t i o n  header  i s  at an e l e v a t i o n  below r h e  Isotopes Area 
header and below t h e  h o t  d r a i n  header .  This problem is handled by pro-  
v id ing  a 6-gal sump i n  t h e  low p o i n t  of t he  l i n e  under c e l l  D. 
is equipped wi th  an a i r  purge l e v e l  instrument  which sounds an alarm on 
t h e  o p e r a t i n g  corridor alarm pane l  when t h e  sump i s  two-thirds f u l l .  A 
manually operated steam j e t  i s  used to empty t h e  sump t o  hot  d r a i n .  The 
h y d r o s t a t i c  head, which would exist if t h e  sump-alarm f a i l e d  t o  f u n c t i o n  
and t h e  header f i l l e d  wi th  water, would be 18 i n .  water gage and would b e  
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 .  

The sump 

This is n o t  considered a c r e d i b l e  



p o s s i b i l i t y  because a r a p i d  bui ldup of  water i n  t h e  header cannot CICCUI- 

unless water ia int roduced d i ~ e c t l y  i n t o  the cell ventilation opening i n  
one of  the cells. A t  the a m e  t i m e ,  there would have t o  b e  a sel l  v e n t i -  
lation duct pressure %urge to close the backflaw preven te r  on the  d u c t  
aervlng t he  VBGUWX). p m p  p i t  in o r d e r  that the water would f i l l  up the 
header rather than run back i n t o  the p-mp p i t  and sound t h e  sump alarm. 

Radioactive s o l i d  wastea from the b u i l d i n g  consis t  a f  contaminated exgeri-  
mental appa ra tus ,  w i p e s ,  and omall process vessels, Smal l  i t e m s  euch as 
w i p e s ,  handling tools, and small $la swart? are p laced  i n  1-gal waste cans 
and transported by the inter-cell. CQ veycar to c e l l  B. The can i s  then 

t o  the burial  P O M ~  far diopoaa l .  Any item  large^ than 1 2  by 1 2  In .  QI- 
weighing over 3 lb carmot be hiandled in t he  i n t e r - c e l l  C Q K - I V ~ ~ O ~  and w i l l .  

C%'k@lQSsd h atic and placed i n  P waste transfer eaek and t r a n s f e r r e d  

have to be decontaminated i n  the sell to a p o i n t  where it: can he removed 
through the c e l l  door or tap  plug and placed i n  a h o t  Dumpster. 
cell door ljpr tap plugs are opened f o r  personnel. access ,  r a d i a t i o n  surveys 
are made by u~ l ing  a remote probe or a s u t i e  p i e  survey instrument .  
woets carriers are monitored and properly tagged by Health Physics befo re  
be ing  een t  co the burial ground. The standards o u t l i n e d  i n  the Radia t ion  
S a f e t y  Manual AX-$. followed. Alpha-contaminated wastes are bagged o u t  a €  
the alpha glove boxes before being placed i n  the approved con ta ine r s .  

A I 1  

Solid radioactive. wasze  from BBdg. 3047 is handled according to Radioisotope 
Department Sokid Waste Nandling Procedure and Prscedure 5.1 "Disposal Q €  
Sol id  Radioactive Wastes" i n  Procedmas mid Z-72laetims for  Rad?:at<on &a- 
tec-tiun, MasrZth Physics Manual. n 

Structurally , $he cell, block,  i nc lud ing  t h e  windows w i l l  w i t h  tand a 
sudden averpreseure i n  exsese of 600 I b l f t '  wi thout  any t y p e  of f a i l u r e  
or moveaent. The building s r~ lae tu re  will wi ths t and  a sudden overpressure 
a5  5 p s i g  whthoue any massive failure and without  damage t o  t h e  emergency 
air-handl ing equipment and controls. 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  
to the b u i l d i n g  amounts t o  600 rEt3 /min .  These b u i l d i n g  parameters along 
with otheta mentioned eksewhere i n  c 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  
maximum q u a n t i t i e s  of  ehemlccals that can be ueed i n  a p a r t i c u l a r  experi-  
nt when t h e  proposed experiment LES rewiewied. This review procedure,  

coupled wkth a t r i e t  adherence t o  operating procedures ,  is expected t o  
prevent any type o f  i n c i d e n t  i nvo lv ing  an unexpmted chemical r e a c t i o n .  



29 

APPENDIX A 

Fig. A-L 

Fig. A-2 

Fig. A-3 

Fig. A-4 

Fig. A-5 

Fig. A-6 

Fig. A-7 

Fig. A-7A 

DRAWIMGS AND SCHEMATICS - BUILDING 3047 
Building Plan 

Evacuation Route and Plot Plan  

Radioisotope Development Laboratory - Isometric 
Cell Section - T y p i c a l  Cells A ,  B, and D 

Manipulator Cubic le  Instrumentation - Room 110 

Air Flow Pattern and the Location of Radiation- 
Protection and/or -Detection Equipment 

Service Piping Schematic -Alpha Glove Boxes, 
Room 211 

Uference Information - Alpha Glove Boxes, 
]Room 211 
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Fig .  A-5. Manipulator Cubic le  Instrumentation. 
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ORML-DWG 64-8724AR2 

ROOF 
EXHAUST 

THIRD FLOOR PLAN .)! ROOF 
EXHAUST 

_ _ _ - - - - - - - I C  

CHARGING CELL ACCESS - SECOND FLOOR PLAN 

CHARGING AREA 

2 FIRST FLOOR PLAN 

AIR FLOW - ELDG. 3047 

- AIR FLOW- NORMAL CONDITIONS 
-- - AIR FLOW--- FMF HGENCY CONDITIONS 
Is HOOD EXHAUST (CELL VENT SYSTEM) 
0 AIR GOING TO NEXT HIGHER LEVEL 
fi CONSTANT AIR MONITORS -A,L.PHA 
0 CDNSTANT AIR MONlrORS --BETA GAMMA 
a REMOTE MONITRONS 

a 
A PERSONNEL MONITOR 0 

0 NEUTRON MONITOR e 

ROOM EXHAUST (CELL VENT SYSTEM 1 
PERSONNEL MONITOR B y  

AIR GOING TO NEXT LOWER LEVEL 

HAND AND FOOT MONITOR 

F i g .  A-6. Air Flow Pattern and the Location of Radiation- 
Protection and/or -Detection Equipment. 
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O R N L - D W G  7 4 - 2 2 0 2  
Alpha Glove BOX Installation Building 3W7, Room 21 1 - Reference Information 

S K l O B l A  @ 

u 
Fig .  A-7A. 

Description 

Pressure Gaye, 0--30 psig 

Pressure Indicator, Magnehelic, 0-4 in. wc, F. W. DwyyyBr 

Pressure Control!er. Photohelic, 5 in.--0--5 in. wc, F. W. Dwyer 

Flow indicator, size 8 

FlowSwitch,’t2 in. IPS 

Heat Detector, 140F. Fenwal Detect-A~Fire, type 271 21 

Pressure Relief Device (PYREX) 

Filter, In-l,ne, Absolute, ‘/4 in. IPS, MSA 

Filter, HEPA, 50 cfm, rectangular 
(cylindrical) 

FiI ter, Prefilter 

Electrical Receptacle, 230 VAC, 1 @ 

Electricdl Receptacle. 115 VAC 

Flow Indicator, size 2 

Flow Limit ing Orifice 

Solenoid Valve. ’I2-in. orifice. ’t2 in. IPS 

Mnxitrol Control Valve, 2 in. IPS, Model 210-DZ 

Snap Tite Coupling, Female, ”/, in. IF’S, SVACC-6 

Watci Let ie l  Uerector, Honeywell Versa.Tran 

PI-cssure~\/aclJlJm G d u g r ,  30 In. Hg--15 psly 

Pressure Reyularor, Nun-Bleediiirj. 0--50 p i g  

Relief Valve, O - - l O p s i y ,  ’to in. IPS 

Cornprwed Air Fi1t.a 

Stores No 

06 030-0100 

05 1 12-3957 

07-645~5012 
07-645-2675 

06-030-01 25 

97-207 5317 

06 020 1625 

Reference In fomat ion  - Alpha Glove Boxes, 
Room 211. 
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APPENDIX B 

CALCULATION METHODS 

Maximum Downwind Dose 

Radioac t ive  m a t e r i a l  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  f i l t e r e d  first i n  t h e  c e l l  through h igh  e f f i c i e n c y  f i l t e r s  
then is c a r r i e d  through underground ductwork 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  3039 a t ack  where t h e  a i r  is d ischarged  t o  t h e  atmos- 
phere at a he igh t  of  250 f t .  All of  t h e  d i s p e r s i b l e  inventory  i n  a cell. 
w i l l  no 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  irn- 
pingement aga ins t  t h e  w a l l s  o f  t h e  c e l l  and equipment. For t h e  purposes  
of t h e s e  c a l c u l a t i o n s ,  i t  i s  asoumed t h a t  20% of t h e  d i s p e r s l b l e  inventol-y 
reaches the f i l t e r s  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 fol lows:  1 

Par t ic le  S i z e  Percent  o f  F i l t e r  Removal 
Range (pm) T o t a l  Weight E f f i c i e n c y  (2) 

In-Cell  F i l t e r s  

>o. 3 98.8 

>0.1 0.1 
O,l.=O, 3 1.1 

Iso tope  Area F i l t e r  P i t  

>O. 3 42.1 
9.110.3 4 6 . 8  

- >0,1 11.1 

99.95 
95.0 
87.0 

39 6* 
9 4 , 7 *  
86.7* 

* F i l t e r  e f f i c i e n c i e s  f o r  > 0 . 3  v e r i f i e d  by DOP 
t e s t i n g  o t h e r  e f f i c i e n c i e s  ob ta ined  by s c a l e  
down. 

It is assumed t h a t  a l l  material which passes  through t h e  i n - c e l l  f i l t e r s  
reaches t h e  f i l t e r  p i t .  

Xf it 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  the f i l t e r s  
passes  out  t h e  s t a c k  i n  a s h o r t  pe r iod  of  t i m e ,  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 will depend on t h e  d i l u -  
t i o n  of t he  plume as i t  expands upon l eav ing  t h e  s tack.  
d i l u t i o n  w i l l  vary according t o  t h e  he igh t  of t h e  s t a c k ,  wind v e l o c i t y ,  and 
t h e  atmospheric  cond i t ions  and is eva lua ted  f o r  a s p e c i f i c  set o f  cond i t ions  

The e x t e n t  of t h e  

as fo l lows:2  

k, = 2/(.rreih2) 

k, = 1 . 3 7  x sec/m3 
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where 

A value o f  3 mph has been chosen as the  wind velocity because k, which 
describes the ma;lpimm average g~sund cxmcentration, g ~ e s  through a rnaxi- 
murn at about t h i s  value due t o  the depsudence a f  the effect ive stack 

t on wind veloci ty .  

The m a x i m u m  dose seee-bvecl domwind for a given set o f  atmospheric condi- 
t i o n e  (k) can then be w r i t t e n :  

rem (C> (a )  (0 I> (1.44) 
(1.44 x 1Q3)(MPCa~0) D =  

1.44 = f a c t o r  t o  ~ ~ m p e n ~ a t e  f o r  increased breathing ~ a t e .  

wh e re 

QB = d i s p e r s i b l e  inventory in cell, C i ,  

Therefare the maximum downwhd dose for a particular i so tope  m y  b e  
written aa: 
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Downwind Dose Distribution 

It is assumed 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 s m a l l  
enough t o  behave e s s e n t i a l l y  l i k e  a gas, and t h e  d i l u t i o n  o f  t h e  plume 
at  any d i s t a n c e  from t h e  s t a c k  w i l l  depend on the wind velocity, atmos- 
p h e r i c  d i f f u s i o n  c o e f f i c i e n t ,  and atmospheric  s t a b i l i t y  conditions. T h e  
s t a c k  d i l u t i o n  factor at: any d i s t a n c e ,  X, from t h e  s t a c k  

- (h2 / C2X2"n) k =  e x 9 
2 

IT czx2-9ll 
X 

where 

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

p = wind v e l o c i t y ,  mfsec, 

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

Cx = 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. 

For  t h e  n e u t r a l  a tmospheric  cond i t ions  assumed i n  t h i s  report, t h e  va lues  
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  t h e  lume t o  reach  t h e  ground ( t h e  m a x i m u m  average 
ground level d i l u t i o n )  is: 

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

Maximum Contaminated Area 

The m a x i m u m  area enclosed by a s p e c i f i e d  contaminat ion isopleth r e s u l t i n g  
from t h e  plume of a s t a c k  release can b e  approximated by:6 

whe re 
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c = c u r i e s  releeeed from stock, 

Dose t o  Centaln 

The dose received by pereannel in the cantaimant zone at t h e  time of 
an accidental. release o f  airborne radioactive material. from a ce l l  will 
depend on the  type and quantity of radioactive material released, the. 
extent  t g r  whl-ch the activity mfxee w i t h  the air in t h e  secondary con- 
tadnmznt volume, and the c h e  r equ i r ed  by parssnnal to evacuate t h e  area. 

No l o c a t i o n  i n  the containment zone more than 15 sac walking t i m e  
€ r u m  an e x i t ,  The cell preesure-eensing switches would give t h e  f i rs t  
alarm of the inc ident  and wsuld put t he  b u i l d i n g  in containment. Assurn- 
izlg there would Ire  me reaction t i m e  on t h e  p a s t  o f  i n d i v i d u a l s  in. t h e  
contaiPnmnt area, 2 min has been chosen cia a reasonable evacuation t i m e .  

The mount; o f  radioactive material carried by the  gases escaping farom t h e  
pr imary containment volume degenda upon t he  size of the! par t ic les  and the 
a i m  of the ~ p m ' i n e ; ~  through which they escape. Since these  factors  are 
U ~ ~ A O W E ,  a volume o f  18 rag sf solido p e . ~  cubic ter of gas has been used 
f o r  the dose calculations. This ie equlvsahent to the max%mum s table  aerosol 
of water drapiets i n  air and probably represents an extreme case, It is 
also aseumd t h a t  the radioactive material i a  uniformly d i a p e r s e d  i l l  the  
secondary containment volume &en it escapes from the c e l l  and that the 
brea th ing  rate of personnel. in t h e  containment zone dur ing  the emergency 
w i l l  be 44% faster than normal. 
evacuation can be m i t t e n  as: 

'%he dose received during the 2-mpn 

P =  rem , 

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

SPA = radioactivity of entrained material, Cilmg, 

VB = volume of containment zone = 8,093 x lo4 Et3, 

MPCa40 = maximum permissible concentration of entrained radio- 
active material t h a t  w i l l  give a dose of 100 mrem in 
a 40-hr exposure p e r i o d ,  Ci/m3. 

For example, in t h e  case of 90Sr as the titanate ( 4 7 . 7 %  9 0 S r ) :  

l2') (1 * 4 4 )  = 0.0915 rem . D =  (2.7)(10)(6.86 x 10-2)(10"1)( 

(8.093 x 104)(1.44 x 105)(3 x 1O'lO) 
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