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RADIOISOTOPE DEVELOPPENT LABORATOBY 
BUILDING 3047 HAZARDS FIEFORT 

W. A .  Robinsisn and E .  E .  Pierce 

INTRODUCTION 

The Radioisotope Development Laboratory (Bldg. 3047) was or ig ina l ly  
designed and constructed f o r  development work with low, intermediate, 
and high l e v e l  beta- and gamma-emitting radioisotopes.  A deta i led  
descr ipt ion of the  f a c i l i t y  i s  included in  ORNL-TM-946. 

Increasing requirements for alpha emitters such as 244Cm have made it 
necessary t o  i n s t a l l  spec ia l  f a c i l i t i e s  in Bldg. 3047 f o r  development 
work with these materials. The f a c i l i t i e s  are located i n  Rooms i05, 110, 
211, and 212 (see 3047 Bldg. Plan - Fig.  1, Appendix A ) .  

FACILITY DESCRIPTION 

Building Description 

The Radioisotope Development Laboratory, Bldg. 3047, i s  a three-story,  
structural-steel-frame building having concrete block ex ter ior  w a l l s .  
The ove ra l l  dimensions are 142 x 40 x 31 f t .  Building f loo r  area and 
vokme are d i s t r ibu ted  as shown in  Table 1. 

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

Volume N e t  Usable Service Wall Area T o t a l  Area 
(ft3) Area ( f t 2 )  Area ( f t2 )  ( f t 2 )  ( f t " )  

F i r s t  f loora 92,320 4,811 810 734 6,355 

Third floor 3O,OOO 1,037 29 118 217 39372 
990 - 27 Ilg 

Second f l o o r  81,920 4,330 1,040 3x0 5,680 

To ta l  205,230 10,178 &,e60 1,288 
92 - Roof'* 

15 , 526 
a 

bIncludes stairwell  (penthouse only).  
Includes vacuum pump p i t .  
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The building is bounded on the  west by Bldg. 3028, on the  soukh by I so -  
topes Circle,  and on the  north by Hi l l s ide  Avenue. 
building i s  joined t o  the  Isotopes Technology Building (Bldg. 3047A), 
a three-story structural-steel-frame, concrete block 5uilding t h a t  has 
volume and f loo r  area d is t r ibu ted  as shown in Table 2 ( s e e  Fig. 2, Appen- 
d ix  A ) .  

On the  eas t  t he  

Table 2. Floor Area and Volume of Isotopes 
Technology Building (Bldg. 3047A) 

Volume Net Usable Service Wall Area Total  Area 

( f t3)  Area ( f t2 )  Area ( f t2 )  (ft2) ( ft2 ) 

F i r s t  floor 33,800 1,031 1, 552 23 7 2,820 
Second f loo r  33,800 2,033 634 173 2,820 
Third f loo r  33,800 2,222 424 - 174 2,820 

Total  101,400 5,266 2,610 584 8,460 

The Isotopes Technology Building i s  not a radiochemical f a c i l i t y ;  i t s  
a i r  handling system i s  not connected in any way with t h e  Radioisotope 
Development Laboratory vent i la t ion  system and it is separated from the  
containment zone of the Radioisotope Development Laboratory by a t  least  
three doors i n  series. For these reasons, the Isotopes Technology Ehild- 
ing i s  considered a separate building, even though there  are connecting 
corr idors  between it and the  Radioisotope Development Laboratory. 

The Radioisotope Development Laboratory houses four manipulator-type hot 
ce l l s ,  f i v e  laborator ies ,  four alpha handling areas, ten  off ices ,  a change 
room, and storage and service areas. The four hot ce l l s ,  three of the 
laborator ies ,  and one of t h e  alpha handling f a c i l i t i e s  a r e  in the  o r ig ina l  
containment zone of t h e  building; the three remaining alpha handling 
f a c i l i t i e s  (Rooms 110, 211, and 212) a r e  i n  the  other containment zones; 
the offices,  service areas, and one laboratory f o r  nonradioactive work 
are i n  noncontained par t s  of  the  building. 
plan drawings a re  shown i n  Figs. 1-2 i n  Appendix A .  

Building locat ion and floor 

A l l  rooms i n  Bldg. 3047 a re  equipped with a b u i l t - i n  spr inkler  system 
for f i r e  protection. 

Building Alterat ions 

The chemical engineering sect ion located i n  the  west end of  Bldg. 3047 
(Rooms 110 and 212) and the  radioisotopic laboratory-west (Room 211) have 
been converted in to  t'nree f a c i l i t i e s  for handling alpha emit ters  (F igs ,  
1-3, Appendix A ) .  This does 
not include the  air lock, Health Physics off ice ,  and stairwell. A l i f t  

Room 110 contains -00 ft" of f l oo r  area. 
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t ruck  access air lock permits entry t o  
an& access t o  Room 212 i s  accomplished 
overhead crane permits the t r a n s f e r  of 
a i r  lock t o  Rooms 212 and 211. 

Room 110 through gasketed doors 
through a gasketed hatch. 
equipment and mater ia l  f rom the 

A 3-ton 

Room lo5 w a s  o r ig ina l ly  l i s t e d  as a decontamination room. The room has 
been equipped with two connected vacuum glove boxes for handling alpha- 
emitt ing radioisotopes.  

C e l l  Description 

The four manipulator c e l l s  designated A, B, C, and D a r e  located as shown 
on Fig. 1 i n  Appendix A .  A descr ipt ion of t he  c e l l s  is given i n  Table 3 .  

Table 3 .  Building 3047 Ce l l  Description 

Ins ide  
D b e n s  ions 

C e l l  (ft) 

Equivalent Standard 
Concrete Shielding 

C e l l  Linera  (ft) 
~ 

A 8 x 6 x 13 3/16-in. 304 s t a i n l e s s  s t e e l  4.4 
B 8 x 8* x 13 3/16-in. 304 s t a in l e s s  steel  4 e4 
C 8 x 8 x 13 3/16&1. 304 s t a i n l e s s  s t e e l  5.9 
D 8 x 6 x 13 3/16-in. 3C4 s t a i n l e s s  s t e e l  4.4 

a The c e l l  roof plugs are concrete painted w i t h  
four coats of Amercoat 33 HB. 

The walls and top of c e l l s  A, B, and D a r e  fabr ica ted  of 3 - f t - th i ck  
barytes concrete ( p  = 3.5). The top plugs and f r o n t  and r e a r  walls of 
c e l l  C a r e  fabr ica ted  of  2- l /b-f t - thick barytes concrete and 9-in. - thick 
s teel  plate .  All common walls between c e l l s  a r e  3- f t - th ick  barytes con- 
c re te .  The rea r  access doors on c e l l s  A, S, and D a r e  of ~ 6 - i n . - t h i c k  
laminated s t e e l  p la te ;  c e l l  C has a 2 1 - h e - t h i c k  laminated s t e e l  access 
door ( see  Fig.  4, Appendix A ) .  

Each c e l l  has a laminated lead-glass viewing window composed of 6.2- and 
3.3-density lead g lass  arranged t o  give shielding which is  equivalent t o  
the  c e l l  w a l l s .  The windows a r e  of stepped construction (36 by 36 in. 
on operating face, 40 by 40 in. on ins ide  c e l l  face)  and a r e  sealed i n  
the  c e l l  w a l l  by 20-gage s t a i n l e s s  s t e e l  f lash ing  t h a t  i s  welded t o  the  
c e l l  l i n e r .  

A l l  steam, a i r ,  e l e c t r i c a l ,  and water services  or ig ina te  from headers 
located above the  operatb-g corr idor  and en ter  the  c e l l  through a Tralve 
( o r  switch) on t h e  operating face.  
hot drain,  process drain,  hot  off-gas, and vacuum enter  the  c e l l s  Trom 
underground headers located behind ?;he c e l l  block. 

The radioact ive services,  c e l l  exhaust, 
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Each c e l l  has t'le following service penetrations: 

Two 10-in.-ID manipulator sleeves 
One 6-in. stepped sleeve and plug b u i l t  in to  roof plug 
Four 1-1/2-in. stepped sleeves and plugs b u i l t  i n t o  south w a l l  

of c e l l  
One 4-in. stepped sleeve an2 plug b u i l t  between adjacent c e l l s  
Six 1-in. of f se t  sleeves capped inside and outside of c e l l  
Four 1/2-in. o f f se t  sleeves capped inside and outside of c e l l  
Five 1-in. e l e c t r i c a l  conduits 
One 1-1/4-in. e l e c t r i c a l  conduit 
Two 1-1/2-in. e l e c t r i c a l  conduits 
One 1 8 - i n . 4 ~  c e l l  ven t i l a t ion  exhaust l i n e  
Two 1-in. vacuum l i n e s  
One 2-in. hot off-gas l b e  
One 2-in. radioactive hot drain 
One 2-in. process dra in  capped inside c e l l  
Four 1-in.  process water l i n e s  
One 1/2-in. hot process water l i n e  
Two 1/2-in., 90-lb plant  air  l i nes  
Two 3/4-in., 15-psig steam l ines  
PJO 1/2-in. t r ans fe r  l i n e s  from cask unloading s t a t i o n  
Seven 1/2-in. a i r  l ines  f o r  i n -ce l l  a i r  ho i s t  operation 
One 36- by 36-in. stepped shielding window penetration 
One 3-l/2- by 8-1/3-ft stepped c, 011 door 
Roof plugs giving full c e l l  opening (8 by 8 f t  and 8 by 6 f t )  
Two 16-1/2 by l7-l/2-in. i n t e r - c e l l  conveyor openings 
One c e l l  a i r  i n l e t  l i n e  (8-in. ID for c e l l s  A, 9, and D and 
12-in. u) f o r  c e l l  C )  

Personnel entrance t o  the c e l l s  i s  normally t'nrough t h e  c e l l  doors on 
t h e  south s ide  of each c e l l .  
t h e  c e l l  doors w i l l  enter  through t'ne roof plugs. 

Equipment which is  too  la rge  t o  go t'nrough 

The introduction o r  removal of small i t e m s  such as glassware and samples 
during c e l l  operation i s  accomplished by using t h e  i n t e r - c e l l  conveyor 
system which terminates in loading-unloading cubicles located on the  
eas t  and west ends o f  the c e l l  block. 
shielding and a Si2-density lead-glass viewing window. The cubicle f loo r  
p a r s  d ra in  d i r ec t ly  t o  the  hot drain system, and the  conveyor c a r t  tunnel 
extending the  length o f  t he  c e l l  block drains  t o  the  individual c e l l s .  
The conveyor c a r t  can t o l e r a t e  loads up t o  50 l b  having dimensions not 
exceeding 12 x 12 x I 2  in.; 
outSide each of the terminal cubicles. Cel l  ven t i l a t ion  on the cubicles 
i s  obtained by way of the c e l l s ;  i.e., t he  cubicles have no independent 
ven t i l a t ion  system. 

These cubicles have 6 in.  of lead 

it is driven by e l e c t r i c  motors located 

The stepped plugs which enter  through the rear  of t h e  c e l l s  a r e  provided 
only f o r  bringing in  instrzunent o r  spec ia l  power bundles associated wit'n 
a spec i f ic  experiment. When they a r e  not i n  use, t'nese plugs a re  locked 
i n  place by a s t ee l  bar bolted t o  the  wall. 
entering the  top of each c e l l  can be used for surveying a c e l l  during 
decontamination and t o  introduce a hose o r  spray r i g  during the  i n i t i a l  
phases of  c e l l  decontamination. 

The 6-in. stepped plug 
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The c e l l s  a r e  equipped w i t h  mercury vapor lamps for l i g h t i n g  during 
operatinn and incandescent lamps f o r  l i gh t ing  during maintenance. 

The c e l l  a i r  handling equipment and containment instrumentation i s  
described i n  sect ion on "Containment ," subsection "Primary (Cell) 
Containment. " 

Description of Manipulator Cubicle (Room 1101 

The ine r t  atmosphere manipulator cubicle is located as  shown on Fig,  1 
i n  Appendix A .  

The cubicle has 8 stainless steel  l i n e r  with ins ide  dimensions of 54 
in. wide x 55 in. deep x 65 in. high. 
reinforced steel. tanks w i t h  18 in. of water shielding. 
t i o n  dose from 7.5 g of 244C%03 ins ide  the  cubicle  a t  a dis tance of 
42 in .  w i l l  be O a 3  m r e m / h r .  

An. ba-in.-thiek water-f i l led viewing window is incorporated i n  the 
operating ( e a s t )  face of the  cubicle  and t he  manipulators a r e  Central  
Research Laboratories Model L ( sea led)  Master Slave units. 

Enclosing the liner a r e  s i x  
A t o t a l  radia-  

A glove box i s  at tached t o  a vacuum access port  on t h e  south face of 
t h e  cubicle  and provides bag-in and bag-out capabi l i ty  f o r  introducing 
and removing materials t o  and from the  vacuum access port. 

The cubicle  i s  equipped f o r  a control led flow of argon and i s  operated 
a t  -0.7 in. water gage below the Room 110 pressure which is -0.3 in .  
water gage r e l a t i v e  t o  the outside pressure.  The cubicle exhaust i s  
d i rec ted  t o  the hot  off-gas system through dual high-efficiency f i l t e r s  
t h a t  are accessible  for rout ine t e s t ing .  The f i l t e r s  are located inside 
the cubicle  and each f i l t e r  may be changed whiie the  other  i s  in opera- 
t ion. 

The instrumentation is  designed f o r  f a i l - s a f e  operation i n  the event of 
e l e c t r i c a l  o r  a i r  failure and a schematic out l ine  i s  shown i n  Fig.  5, 
Appendix A.  

Pneumatically operated pressure control  valves regulate  t he  cubicle 
exhaust and the argon i n l e t  flow. Sensling u n i t s  on the exhaust system 
prevent excessive pressure or vacuum i n  the  cubicle.  All exhaust and 
i n l e t  l i n e s  a r e  protected by high-efficiency in-line fi l ters.  

The cubicle temperature is monitored by a heat-sensing u n i t  t h a t  is  
connected t o  a n  audible alarm. 
alarm system in Room 109. Combustion ins ide  the cubicle w i l l  be con- 
t r o l l e d  by maintaining a i n e r t  gas atmosphere. 

Personnel entrance t o  the clnbicle i s  througn zn opening i n  the  rear 
( w e s t )  s ide  of  the cubicle liner. The opening is  equipped w i t h  a 

The alarm ac t iva t e s  the  Bldg. 3047 panel 
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removable cover t h a t  contains glove ports  and a viewing window. 
water-shield tank for t he  r ea r  of t h e  cubicle i s  movable t o  permit access 
t o  the services,  gloves, e tc .  All services t o  the  cubicle are routed 
through service panels i n  the  rear of  the cubicle l i n e r .  

The 

During major equipment changes i n  the  cubicle through the rear access 
pane l  a temporary p l a s t i c  film enclosure w i l l  be erected t o  confine any 
radioact ive contamination t h a t  may escape during the t ransfers .  The 
enclosure w i l l  be connected t o  the  c e l l  vent i la t ion  system. 

A vacuum access port  permits the introduction and removal of materials 
t o  and from the cubicle without dis turbing the inert-gas atmosphere. 

The access glove box is  equipped w i t h  a bag por t  and i s  designed t o  
confine any radioactive contamination that may escape from the  cubicle 
during t h e  transfer of equipment o r  materials through the  vacuum a i r  
lock. The glove box i s  connected t o  the c e l l  ven t i l a t ion  system and 
the i n l e t  and exhaust a r e  equipped with high-efficiency f i l ters .  
f i l t e r s  are accessible  f o r  rout ine tes t ing .  

The 

The cubicle atmosphere is  continuously monitored with a Beckman Model 
G-2  oxygen analyzer. 

An evaluation is  made of each new experiment by the Isotopes Review 
Committee before the  development work i s  s ta r ted .  

Description of Vacuum Glove Boxes i n  Room 105 

Two connected vacuum glove boxes w i t h  vacuum access ports  are located 
i n  Room 105. Each of t h e  two access ports  is  equipped w i t h  a glove box 
enclosure t o  permit the safe entry and removal of  radioactive materials 
and equipment. 
and ports  f o r  purging w i t h  argon. 
enclosures contain an argon atmosphere and exhaust t o  the  c e l l v e n t i l a -  
t i o n  system. Each enclosure i s  equipped with a vacuum breaker t o  guard 
against  excessive negative pressure during operating periods when the 
glove covers a r e  removed. The enclosures exhaust continuously t o  t h e  
c e l l  ven t i l a t ion  system. Room lo5 i s  protected against  f i r e  by over- 
head spr inklers .  An oxygen analyzer i s  connected t o  a manifold t o  
permit continuous monitoring of e i the r  glove box. The instrumentation 
for each u n i t  i s  pneumatically operated and i s  of fail-safe design 
(see Fig. 6, Appendix A )  e 

The vacuum system i s  used t o  evacuate the  glove boxes 
During normal operation the vacuum 

A fast-neutron monitor is mounted -6 ft from the glove boxes and i s  i n  
continuous operation when the  glove boxes are i n  use. The alarm on t h e  
instrument i s  connected t o  an adjustable  s e t  point i n  order t o  accom- 
modate var j ing  conditions. 
operating conditions. 
dual purpose service.  When the probe is  not i n  use f o r  personnel sur- 
veys it is placed over a f i l t e r  holder t h a t  has a flow of a i r  from $he 

The alarm is  set  a t  6 mrem under normal 
A &-2!Ogl alpha survey meter has been adapted f o r  
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room continuously passing through it. 
monitor i n  a small instrumen% package. 
changed dai ly .  

This provides a r e l i a b l e  a i r  
The a i r  monitor f i l t e r  i s  

A descr ipt ion of each new experiment is  submitfed t o  the Isotopes Review 
Committee f o r  mechanical, chemical, and r ad ia t ion  sa fe ty  evaluation before 
the  experimental work fs s t a r t ed .  

Room 105 i s  a par t  of t he  contained portion of Bldg. 3047 including the  
four manipulator c e l l s  on the  f i r s t  floor and three labora tor ies  on t h e  
second f l o o r  (see Fig. I, AFpendix A ) .  

Description of Glove Boxes i n  Room 211 

Three interconnected glove boxes a r e  located i n  Room 211 as shown on 
Fig. 1, Appendix A. 
t h e  t h i r d  box i s  constructed of f i r e - r e s i s t a n t  Plexiglas and is  used 
primarily as a confinement enclosure f o r  special ized experimental 
equipment. Radioactive mater ia ls  handled i n  the  Plexiglas enclosure 
are encapsulated t o  prevent excessive contamination on the  i n t e r n a l  
surfaces.  

Two of t h e  boxes are  constructed of metal, and 

The two metal boxes a r e  equipped with bag ports  f o r  introducing o r  
removing mater ia ls  under sealed conditions. 
an e l e c t r i c  impulse sea le r .  

The bags a r e  sealed wi th  

A l l  services ,  such as water, e l e c t r i c i t y ,  vacuum, a re  inkrodwed through 
sealed metal connectors i n  the  r ea r  of t he  boxes. 

A f i re-sensing uni’c i s  i n s t a l l e d  i n  each glove box and i s  connected t o  
a l o c a l  alarm and t o  the  monitored panel i n  Room 109. The ex te r io r  of 
t h e  glove boxes i s  protected from f i r e  by t h e  overhead spr inkler  system 
i n  Room 211. 

A descr ipt ion of each new experiment t o  be performed i n  the  glove boxes 
i s  submitted t o  t h e  Isotopes Review Committee f o r  examina%ion r e l a t i v e  
t o  mechanical, chemical, and rad ia t ion  safe ty  before the  development 
work i s  s ta r ted .  

Description of Vacuum Glove Box i n  Room 212 

A s t a i n l e s s  s t e e l  vacuum glove box wi th  fou r  glove ports ,  two vacuum 
access ports ,  and a removable r e a r  access p l a t e  i s  located i n  Room 22.2 
for handling alpha emitters such as  244Cma The volume of t he  box is  
-25 f t3 .  Confinement enclosures with bag-out and bag-in provisions 
permit the  safe  removal and introduction of mater ia ls  through the  
vacuum access por t s .  
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The glove box i s  equipped for a control led flow of argon and i s  operated 
a t  -0.5 in.  water gage below the Room 110 pressme which i s  -0.3 in .  
water gage r e l a t i v e  t o  the  outside pressure. 
d i rec ted  t o  the hot  o f f  -gas system through dual high-efficiency f i l t e r s .  
The f i l t e r s  a r e  located outside the  glove box and each f i l t e r  ,may be 
changed while the other i s  i n  operation. 

The glove box exhaust is 

A vacuum breaker i s  in s t a l l ed  in t he  vacuum-argon system t o  prevent exces- 
s i v e  negative pressure in the glove box when the  glove covers a r e  removed. 

The probabi l i ty  of f i r e  inside the glove box i s  control led by maintaining 
an inert-gas atmosphere, and the ex te r io r  of the  boxes i s  protected by an 
overhead spr inkler  system. 

The Isotopes Review Committee examines each new experiment fo r  mechanical, 
chemical, and rad ia t ion  safe ty  before t h e  development work is s t a r t ed .  

The instrumentation i s  designed f o r  f a i l - s a f e  operation i n  the  event of 
e l e c t r i c a l  or a i r  f a i lu re ,  and a schematic out l ine  i s  shown in Fig. 7, 
Appendix A .  

The alarm system is connected t o  a l o c a l  alarm and t o  tine monitored panel 
which i s  located on the  west w a l l  of Room 109. 

Process Equipment 

Building 3047 i s  a research and development laboratory, and most of the  
radioact ive processing equipment is s e t  up f o r  each experimental inves t i -  
gation and dismantled a t  the conclusion of t he  experiment. Three high- 
temperature vacuum furnaces a r e  in s t a l l ed  i n  "contained" a reas  of t he  
bui lding (Rooms 110, 113, and 212) and a r e  used fo r  long-term compati- 
b i l i t y  experiments with radioact ive compounds and encapsulating materials.  
All radioactive materials t o  be t e s t e d  in  the  furnaces are encapsulated 
t o  reduce the  probabi l i ty  of contamination. 

The access port  t o  each furnace is  equipped with a glove box enclosure 
with bag-in and bag-out capabi l i ty .  

When it is  necessary t o  remove the  access port  i n  order t o  make repa i rs  
t o  the  furnace components, a p l a s t i c  enclosure i s  erected around the 
furnace t o  denote a contamination zone. T'ne enclosure prevents the  spread 
of radioact ive contamination t o  the  surrounding areas.  

Auxiliary Equipment 

Vacuum System 

House vacuum for both the  c e l l s  and laborator ies  i s  provided by a s ingle-  
stage, rota-ry, water-sealed pump (Nash Hytor Model H-4). The pump and 
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a11 piping and valves in the  system a r e  300 s e r i e s  s t a i n l e s s  s t e e l  (3OkL 
and 347). The seal water i s  rec i rcu la ted  through a heat  exchanger which 
can discharge the water t o  hot  drain i f  it becomes contaminated. The 
cooling water passing through the  heat  exchanger t o  coo l  the s e a l  water 
i s  discharged t o  the process drain a t  the rate of 8 gal/min. The a i r  
flowing i n  the  system passes through a 100-gal. s t a i n l e s s  s t e e l  surge 
tank before going i n t o  t h e  pump t o  disengage any l i q u i d  or s o l i d  t h a t  
may be pul led i n t o  the  vacuum system. The exhaust a i r  from t h e  pump is  
discharged in to  the  c e l l  ven t i l a t ion  duct under the  building. 

The system also includes an air  eductor i n  p a r a l l e l  with the  mechanical 
vacuum pump t o  provide high pumping capacity during the  las t  stages of 
pumpdown from 7 in. Hg abs t o  3 in. Hg abs. This eductor uses air  from 
t h e  T~acuum pump room f o r  t he  motive f l u i d  and discharges in to  the c e l l  
ven t i l a t ion  system. 
eductor, s e a l  water c i r cu la t ing  pump, seal water hold tank, s e a l  water 
hea t  exchanger, and t h e  vacuum surge tank is  located i n  an underground 
p i t  below f i r s t  f loo r  equipment R m  102. Access i s  through a manhole 
on the  south slde of t h e  building. 
way provide 12 i n .  of concrete shielding. 

The e n t i r e  system including the vaclma pump, air 

The roof and w a l l  facing the access 

Refr igerat ion 

A Trane "Centravac" compressor and c h i l l e r  u n i t  (Freon-22) w i t h  a capacity 
of  175 tons provides ch i l l ed  water which is c i rcu la ted  a t  100 gal/min t o  
t h e  air-handling u n i t s  i n  the  building. 
is  accomplished by a closed-loop water system operating through a dual 
cooling tower located an the  roof. 
f l o o r  equipment area, Room 102. 
t h e  tower water &nd c h i l l e d  water a r e  located i n  t h e  second f loo r  equip- 
ment area, Room 206. Both the  tower-water and chilled-water c i r cu la t ing  
systems have an installed spare pump. 

Heat removal Prom the compressor 

The uni t  i s  located i n  the  f i r s t  
The water-circulating pumps f o r  both 

Hot Water Systems 

The equipment for both domestic and process hot water systems is  located 
i n  Room 206 and cons is t s  of a steam-to-water s h e l l  and tube heat  exchanger, 
hot  water hold tank, and an expas ion  tank. A cent r i fuga l  pump i s  used 
t o  c i r cu la t e  t he  process hot water through the  reheat coils of the  air-  
handling system. Steam taken from the 90-psig header and reduced t o  17 
p s i g  i s  used in the  heat exchangers. 
temperature and high-pressure r e l i e f  valves. 

All aux i l i a ry  equipment i n  Bldg. 3047 is  included in the  P&E rout ine 
maintenance program and is inspected and serviced regular ly .  

Both systems are equipped with high- 

Air -Handling Equipment 

The descr ipt ion and operation of this equipment is given in  the sect ion 
on "Containment ;-!I 
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Je t  Eductors 

Table 4 describes the je t s  having service functions i n  Bldg. 3047. 
j e t s  a r e  manually operated except t he  vacuum booster j e t .  

All 

Table 4. Building 3047 Je t  Eductors 

Motive Discharge 
S ize  and Material Fluid Location Point Function 

2-in. IPS, Air, a t m  Vacuum C e l l  ven t i -  Booster for 
347 s t a in l e s s  s tee l  pressure pump p i t  l a t i o n  duct vacuum system 

-in. IPS, Steam, Vacuum Hot  drain Emptying vacuum 

water tank, and 
S U P  

s t a in l e s s  s tee l  60 psig pump p i t  surge tank, seal 

S tem,  C e l l  D Hot dra in  Emptying c e l l  
vent i la t ion  duct 
S W P  

s teel  60 psig 

Steam, Cel l  D Hot drain Emptying hot o f f -  
s tee l  60 psig gas header sump 

CONTADDENT 

The containment zones of  the  Radioisotope Development Laboratory are 
shown i n  Fig. 1, Appendix A .  The ce l l s ,  cubicles, and glove boxes are 
considered the primary containment, and the  portions of  t he  building 
housing the  f a c i l i t i e s  are considered the secondary containment. The 
east end of t h e  building is uncontained. 

Primary Containment - Cells 

The primary volume t o  be contained i s  t h e  c e l l  block. Containment of 
t h i s  volume i s  obtained by means of the s t ruc tu ra l  s t rength resu l t ing  
from the  concrete and s t e e l  construction of the  c e l l s  and by controls t o  
maintain the  c e l l s  a t  a pressure t'nat i s  always less than the  surround- 
ing building. 

The physical description of tine ce l l s ,  including service penetrations i s  
given i n  the  section, "Faci l i ty  Description, " subsection " C e l l  Descrip- 
t ion.  !' The ce l l s ,  including windows, doors, and plugs, will withstand 
s t a t i c  pressures i n  excess of 600 lb / f t2  without movement. An accident 



t'hat would cause a massive f a i l u r e  of the  c e l l  walls is not considered 
"credible" because of the orocedural safeguards described ur-der "Chemical 
Processing" regarding the  type and quan t i t i e s  of reagents used during 
c e l l  operation. 

The c e l l  doors a r e  constructed of laminated s t e e l  plate ,  are l ined  with 
11-gage s t a i n l e s s  s t e e l ,  and a r e  stepped to prevent rad ia t ion  shine. The 
doors on c e l l s  A, By and D a r e  16 in, th i ck  and the door on c e l l  C i s  21 
in .  thick.  The doors a r e  suspended on crane-type hinges and, when closed, 
they sea t  against  a closed c e l l  neoprene gasket. 
s t e p  i n  the door threshold i s  sloped toward t h e  c e l l  and is equipped with 
a dra in  t o  carry o f f  any decontaminating solut ions t h a t  m y  be sprayed 
against  t he  door. The c e l l  f l oo r  i s  6 in.  below the  door threshold t o  
prevent the  loss  of any l i qu id  which m i g h t  accumulate i n  the  floor. 
Each c e l l  f l o o r  has a nonvalved f l o o r  drain t o  hot  drain connection. 

The f i r s t  ( c e l l  s i d e )  

Each c e l l  has a three-piece roof plug. 
separate  pieces of armor p l a t e  under the  concrete plugs t o  provide the  
addi t iona l  shielding designed for this  c e l l .  
t h a t  it i s  necessary t o  remove a r e l a t i v e l y  narrow key plug on each cell.  
before %ngp of t he  other plugs can be removed. 
l i f t e d ,  a c i r c u i t  is  de-energized which permits an i n - c e l l  bypass damper 
t o  open t o  provide increased air  flow across the  opening. 

Under normal operating conditions, a i r  en te rs  each c e l l  through a 90% 
ef f ic iency  f i l t e r ,  an automatic flow control  valve, and a back-flow pre-  
venter.  The a i r  leaves the  c e l l  by w a y  of an in -ce l l  stainless steel  
mesh roughing f i l t e r  and goes thsough an underground duct t o  the  Isotopes 
Area F i l t e r  P i t ,  where it passes through a bank of FG-25 roughing f i l t e r s  
and a bank of HEPA f i l t e r s  before going t o  the  3039 stack.  

The leakage of a i r  in to  the  c e l l s  by paths other than the  normal a i r  
i n l e t s  i s  minimized by sea l ing  a l l  w a l l  penetrations.  
when closed, compress a 1/2-in.-thick neoprene gasket t o  7/16 in. t o  
prevent a i r  flow through door cracks; the  c e l l  roof plug cracks a r e  
sealed with oakum and tar; a l l  spare serv ice  sleeves a r e  capped both 
ins ide  and outs ide the  c e l l ;  spare service plugs a r e  sealed, with putty;  
t he  c e l l  window l i n e r s  a r e  sealed by 20-gage s t a i n l e s s  s t e e l  f lash ing  
welded t o  the c e l l  l i n e r ;  the  s lave a r m s  of the manipulators a re  f i l l y  
booted; and the  manipulator operating tapes pass through a f e l t  wiper  
s e a l  i n  t h e  through tube. 

In  addition, c e l l  C has two 

The plugs a r e  arranged so  

When t h i s  key plug i s  

The c e l l  doors, 

When a c e l l  door or roof plug i s  open, a bypass damper i n  the c e l l  a i r -  
exhaust duct opens automatically t o  accommodate the  l a r g e r  flow of a i r .  
This a i r  i s  not  f i l t e r e d  i n  t h e  c e l l ,  but  it i s  f i l t e r e d  by the  Isotopes 
A i r  F i l t e r  P i t  before going t o  t h e  3039 stack. 
ensures an adequate supply of air  through the  door o r  roof plug opening. 
The damper i s  pneumatically operated and is  actuated by contact switches 
posit ioned against  the  c e l l  door and key plugs. The pneumatic damper 
motors a r e  located outside the  c e l l s ,  a.nd the  connecting rod between the  
motor and damper i s  sealed both an the  ins ide  and outside of the  c e l l  
wall  by a l ead - f i l l ed  ro ta ry  sea l .  

The auxi l ia ry  damper 
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The bypass damper i s  a l so  used t o  provide greater  a i r  flow capacity when 
t'ne building goes i n t o  contairment. 
open, bypassing the c e l l  a i r - i n l e t  f i l t e r s  and al loving an increased 
flow of building a i r  t o  enter  the c e l l s .  The in -ce l l  bypass dampers 
open automatically t o  exhaust t h i s  excess a i r  t o  t'ue 3039 stack t'nrough 
the  Isotopes Area F i l t e r  P i t .  

In t h i s  case, automatic valves 

The containment system i s  t e s t e d  on a monthly basis, and a check sheet 
(page kj) i s  completed fo r  e a c h t e s t .  

During normal operation, t he  c e l l s  a r e  maintained a t  1 t o  2 in .  w.g. 
negative pressure with respect t o  the building pressure. 
a diaphragm-type (Magnehelic) pressure-different ia1 indicat ing ins t ru-  
ment t o  show the  difference between c e l l  and operating corridor pres- 
sures.  Each c e l l  a l so  has Magnehelic gages on the operating face t o  
indicate  the  pressure drop across t'ne in -ce l l  roughing f i l t e r  and on 
the  access s ide  o f  each c e l l  t o  ind ica te  the  pressure drop across c e l l  
a i r  i n l e t  f i l t e r s .  Each c e l l  has a pressure-sensing switch which auto- 
matically opens the cell-exhaust bypass damper and puts the building i n  
containment i f  a c e l l  pressure approaches within 0.25 in. w.g. of oper- 
a t ing  corridor pressure. 
s a fe  design. The loss  of e l e c t r i c  power and/or compressed a i r  f o r  damper 
operation w i l l  r e s u l t  in the  dampers being opened t o  t h e i r  f u l l e s t  extent 
t o  provide maximum c e l l  ven t i l a t ion  flow. 

Each c e l l  has 

A l l  o f  t he  c e l l  a i r - f low controls  are of fa i l -  

Primary Containment - Cubicle (Room 110) 

The i n t e r i o r  of the cubicle, access port, and access glove box a r e  the 
primary volumes t o  be contained. 
achieved by a connection t o  the  hot off-gas system and controls  t o  main- 
t a i n  the cubicle  a t  a pressure that i s  always l e s s  than the  surrounding 
operating areas  ( see  Fig. 5 ,  Appendix A ) .  

The containment of the  cubicle i s  

The cubicle l i ne r ,  including the v iewkg window, has been fabricated t o  
withstand s t a t i c  pressures above 5 lb/in.2 without f a i l u r e  and a vacuum 
breaker has been i n s t a l l e d  t o  assure  t h a t  the  in t e rna l  negative pressure 
does not exceed -1.5 in. water gage. The glove ports a r e  equipped v i t h  
external  metal covers t h a t  serve a s  f i r e  shields .  

The vacuum access port  i s  connected t o  t'ae hot off-gas system and a 
vacuum system t o  permi t  evacuating and purging with argon i n  order t o  
obtain an i n e r t  atmosshere. 
assure  t h a t  Yae cgblcle i s  under negative pressure a t  a l l  times and t'mt 
a su i tab le  i n e r t  atmosphere i s  maintained inside the  cubicle. 

A l l  controls  a r e  o f  f a i l - s a f e  design t o  

Room 110 is  protected against  f i r e  by an overhead spr inkler  system. 



Glove Boxes - 3oom lo5 

Two interconnected vacuum glove boxes a r e  located i n  RDom 105. 
i s  equipped w i t h  a vacuum access port and rad ioac t iv i ty  confinement enclo- 
sure. The confinement enclosures are attached t o  the  vacuum access ports .  

Each box 

Each vacuum glove box is connected t o  a vacuum system t o  permit evacuation 
and purging w i t h  i n e r t  gas ( s e e  Fig. 6, Appendix A) .  
w i t h  a r ec i r cu la t ing  flow monitors the atmosphere i n  each box, 
normal operation the  glove boxes are e-xhausted t o  the c e l l  ven t i l a t ion  
system. 

An oyrgen analyzer 
Under 

The instrumentation provides f o r  safe operation w l t h  high and l o w  pressure- 
sensing units w i t h  automatic compensation. A vacuum breaker i s  a l so  in- 
s t a l l e d  in each box a s  an added precaution against  acc identa l  excessive 
pressurizat ion when the  gloves are exposed. 

P rwary  Containment - Glove Boxes - Room 211 

Three interconnected glove boxes are located in. Room 211 and a r e  described 
under ‘Tlescription of  Glove Boxes i n  Room 2Uf2  

Each glove box is  connected t o  t he  cell ven t i l a t ion  system through l o c a l  
high-efficiency f i l ters and through a set  of dual high-efficiency f i l ters  
that a r e  t e s t e d  regular ly .  I n l e t  a i r  t o  each box passes through high- 
e f f ic iency  f i l ters .  Mamehelie gages measure the pressure in each box 
and t h e  pressure drop across the dual high-efficiency f i l t e r s .  
f l o w  through each box is  measured with a p i l o t  tube equipped w i t h  a 5-sec 
time delay and a l o c a l  alarm. 
alarm due t o  the  movement of  the gloves i n  the  box. The f low i n  each box 
is  maintained t o  e n s u e  a minimum of one complete volume change every  
5 m i n .  The i n t e r i o r  of  each box i s  equipped w i t h  a f i re-sensing u n i t  
t h a t  i s  connected t o  a l o c a l  alarm and t o  the  monitored panel i n  Soom 
log. An overhead s p r b k l e r  system i n  Room 2 U  protects  the ex te r io r  of 
the boxes. 

The a i r  

The time delay is necessary t o  prevent an 

Glove Box - Room 212 

One s t a i n l e s s  s t e e l  vacuum glove box with f o u r  gloves and two vacuum 
access ports  is  located in  Room 212. Each access port  is  equipped w i t h  
a conf irlement enclosure. 

The gloyJe box and access por t s  a r e  connected t o  a vacuum system t o  pe rmi t  
evacuation and purging w i t h  i n e r t  gas ( see  Fig.  7 ,  Appendix A ) .  An ~ x y -  
gen malyzer  monitors the atmosphere i n  the  glove box and two access ports. 
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High-efficiency f i l t e r s  a r e  in s t a l l ed  in a l l  i n l e t  and exhaust l i n e s  and 
are t e s t ed  regularly.  

Under normal operating conditions the  glove box exhausts t o  the  h o t  o f f -  
gas system, and pneumatic controls maintain a constant negative pressure. 
A vacuum breaker i s  installed i n  t h e  off-gas-vacuum l i n e  t o  guard against  
excessive negative pressure when the  glove ports  are exposed. 

The i n t e r i o r  of t he  box is  protected from f i r e  by i n e r t  gas atmosphere, 
and the ex ter ior  i s  protected by an overhead sprinkler system i n  the  room. 

Building Containment 

The portions of t h e  building designed t o  meet maximum containment s tan-  
dards include the c e l l  block, c e l l  operating and access areas, three hot 
laborator ies  on the  second floor,  and t h e  decontamination room (Room 105) 
i n  the cen t r a l  par t  of Bldg. 3047. 
par t  of t he  building operate continuously under contained conditions 
(-0.3 in .  water gage). The portion of the building designed t o  meet 
these Lmaximum containment c r i t e r i a  i s  outlined i n  Fig. 1, Appendix A .  

Rooms 110, 211, and 212 i n  the west 

The a i r  supply system for  t'ne building is comprised of three independent 
un i t s  designated as System 1, System 2, and System 3. 

Revised t o  a rec i rcu la t ing  system w i t h  high-efficiency f i l t r a t i o n .  
p l i e s  a i r  f o r  the  w e s t  end of the  building including Rooms 110 and 212, 
laboratory Room 211, and o f f i ce  Rooms 213 and 111. Rooms 110, 211, and 
212 are included i n  t h e  maximum containment areas of  t he  building. The 
re turn  a i r  from Rooms 110 and 212 i s  f i l t e r e d  loca l ly  through high- 
eff ic iency f i l t e rs ,  t r ave l s  through a bank of roughing f i l t e r s  and a 
bank of 90% eff ic iency f i l t e r s  in the Room 315 plenum, and i s  discharged 
in to  a duct-dis t r ibutor  system serving the  areas mentioned above. The 
fan and f i l t e r  housing f o r  this system is located i n  plenum 1, Room 315. 
Automatic dampers are set  t o  prevent t he  negative pressure i n  Rooms 110, 
211, and 212 from exceeding -0.5 in.  water. 

Sup- 

Revisions t o  the  system include conversion from 100% makeup t o  a r e c i r -  
culat ing system w i t h  minimum makeup t o  maintain a safe  and comfortable 
environment for t h e  operating personnel. The rec i rcu la t ing  air  is  f i l -  
tered i n  Rooms 110 and 212 through FG-50 roughing f i l t e r s  and high- 
eff ic iency f i l t e rs .  

Rooms 110, 21i9 and 212 sxhaust continuously to t'ne c e l l  vent i la t ion  
system through FG-50 f i l t e r s  i n  each room and high-efficiency f i l t e r s  
a t  the  Isotopes Area f i l t e r  point. Each room is  maintained a t  -0.3 in.  
water gage. 



The t h ree  rooms are protected from f i r e  by overhead spr inklers  and a fire 
alarm p u l l  box, and Rooms 110 and 212 have hose cabinets.  
one door with access t o  a s t a i r w e l l  and one door accessible  t o  an emer- 
gency ex i t .  
gasketed doors and t o  Room 2l.2 through a gasketed hatch. 

Each room i s  equipped w i t h  a constant a lpha  air monitor (CAAM) that is 
connected t o  the  monitored a l a r m  panel ira Room 109. 
monitors a r e  posit ioned a t  each personnel access door,and neutron detec- 
t o r s  with b u i l t - i n  a l a r m  a r e  located in each room. A manual switch for 
emergency use i s  located in each room and connected t o  the  alarm panel 
in Room lOg. 

Each room has 

A vehicle  a i r  lock permits vehicle  entry t o  Room 110 through 

Alpha personnel 

A l l  operating personnel assigned t o  Rooms UO, 2U, and 212 have had 
t r a in ing  with the  f i r e  cont ro l  equipment and a r e  experienced in t he  
detect ion and handling of radioact ive mater ia ls .  

System 2 

Supplies a i r  t o  t h e  c e n t r a l  (contained) portion of the building. The 
a i r  is drawn through a s tack  on the  roof of t he  bui lding and through a 
bank of roughing f i l t e rs  and a bank of 90% eff ic iency f i l ters .  A i r  is  
a l s o  supplied t o  the System 2 area by two auxi l ia ry  fans taking a t r  from 
the  outs ide through roughing f i l ters and 90% f i l ters  and discharging it 
i n t o  t h e  c e l l  charging area, Room 113, and c e l l  t op  access area, Room 
U'j. The aux i l i a ry  fan senring the c e l l  top  area operates only when a 
c e u  plug is removed; it supplies su f f t c i en t  a i r  t o  ensure a 50-ft,hin 
ve loc i ty  through t h e  c e l l  opening. 
volume by way of t h e  hoods in Rooms 105, log, 208, 209, and 210 by way 
OF the  four c e l l s  and by an exhaust fan 01% t h e  room. The roof fan ex- 
hausts through a bank of soughing f i l t e r s  and B. bank of CWS-type absolute 
f i l ters .  When the bui lding goes i n t o  containment, t h e  roof exhaust fan 
and a l l  of  t he  System 2 supply fans shut down and automatic daapers c lose 
t h e  ducts going t o  the outside.  

A i r  is discharged from the  System 2 

System 3 

Supplies a i r  t o  t h e  o f f i c e  areas,  laboratory Room 207, east end storage, 
and change and equipment areas .  
containment zone of the  building. The supply fan i s  located in plenum 3 ,  
Room 313. A i r  i s  drawn in through a s tack  on t h e  roof, through a bank of 
roughing and go'$ ef f ic iency  f i l ters,  and i n t o  a duct system serving the 
System 3 area.  A i r  i s  diecharged from t h i s  area by way of t h e  hoods i n  
Room 207 and by an un f i l t e r ed  exhaust fan on t h e  bui lding roof .  
t he  bui lding goes i n t o  containment, t h e  roof exhaust fan shuts  down. 

These areas are not w i t h i n  t h e  maximum 

When 

The adjoining Isotopes Technology Building (Bldg. 30476) has i t s  own a i r  
supply and exhaust systems, which are e n t i r e l y  independent of  those i n  
t h e  Radioisotope Development Laboratory. 

The cen t r a l  portion of 31dg. 3047 (served by a i r  supyly System 2 )  can 
be put i n to  "contained" condition by th ree  methods : 
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1. Manually by means of a push button located i n  the  southeast entrance 
way. 

2. Automatically by pressure switches located on each c e l l .  These 
switches a r e  s e t  so  that the  building goes in to  containment i f  any 
c e l l  comes within 0.25 in. w.g. of t he  operating corr idor  pressure. 
When a c e l l  door o r  plug i s  open, t he  pressure switch f o r  t h a t  c e l l  
i s  automatically disconnected from the  building containment c i r c u i t .  

3 .  Automatically by CAM-type rad ia t ion  monitoring instruments. There 
a r e  e ight  of  these instruments t i e d  in to  the containment c i r c u i t ,  
and a rad ia t ion  s igna l  from a t  l e a s t  two instruments simultaneously 
i s  needed t o  put the  bui lding i n  containment. The locat ion o f  the  
instruments i s  shom i n  Fig. 8, Appendix A .  

When the  cen t r a l  portion of t he  building goes in to  containment, the f o l -  
lowing things happen e s sen t i a l ly  simultaneously: 

1. 

2. 

3 .  

4. 

5. 

6 .  

All 
a i r  
a i r  

An audible and v i s u a l  alarm i s  given a t  a containment panel i n  the  
operating corridor,  red warning l i g h t s  f l a s h  a t  a l l  entrances t o  the  
containment area, and audible alarms sound throughout the containment 
area.  

A l l  of the  supplementary building exhaust fans cease operating, and 
air-operated dampers c lose the  containment area roof exhaust duct. 
Exhaust which i s  going by way of the  c e l l  ven t i l a t ion  system (hood 
exhaust and c e l l  exhaust) continues. 

The a i r  supply fans serving System 2 cease operating,and air-operated 
dampers s e a l  tnem of f  from the  outside. The air  supply fans serving 
Systems 1 and 3 continue operating t o  ensure t n a t  t'nese noncontained 
areas s tay  a t  a higher pressure than the  contained (System 2 )  area.  

The in-cell bypass damper i s  opened in each c e l l  by an air-operated 
actuator  . 
The c e l l  a i r  i n l e t  bypass valves open, permitting a i r  t o  bypass the  
i n l e t  f i l t e r s  i n  each c e l l .  

When the pressure in the  contained portion of the building drops t o  
0.5 in. w.g. negative with respect t o  the  outside pressures, gravi ty-  
operated dampers on the fan i n l e t  ducts begin t o  admit a i r  t o  prevent 
building pressure from dropping any lower. Also, the  c e l l  a i r  i n l e t  
valves start  modulating and reducing the  amount of a i r  being drawn 
in to  the  c e l l s  t o  ensure that t h e  c e l l s  a r e  always a t  l e a s t  0.5 in.  
w.g. below the  contained area pressure. 

the  damper actuators  associated with the  containment operations a r e  
actuated and move t o  the containment condition i n  the  event of an 
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 connect d i r e c t l y  from the  contained area  of 
t he  bui lding t o  the  outside.  
through two doors t o  en ter  t he  contained portion of the building. The 
vehicle  doors are interlocked t o  permit only one door t o  be open a t  a 
time; t h e  personnel entrances a r e  not interlocked. A remote rad ia t ion  
ind ica tor  s t a t i o n  i s  located i n  the  southeast  entranceway to ind ica te  
the  rad ia t ion  l e v e l  a t  each of  t he  CAM's i n  the  contained area.  Another 
ind ica tor  s t a t i o n  is  located fn the  operating corr idor .  

Both personnel and vehicles  must pass 

The containment of Bldg, 3047 was t e s t e d  t en  times during bui lding accep- 
tance t e s t s  w i t h  the following average r e s u l t s :  

Time fo r  bui lding t o  reach 0.3 in. w.g. negative 8 seconds 
Time for building t o  reach 0.5 i n .  w.g. negative 19 seconds 
Maximum bui lding negative pressure 0.51 in. w.g. 
Pressure d i f f e r e n t i a l  between c e l l s  and building 1 . 3  in. w.g. 

A s e r i e s  of a i r  flow t e s t s  w a s  made t o  check the  containment system and 
t o  determine the  cel l -block l eak  r a t e .  The r e s u l t s  of these tests are 
given in Table 5. The test  procedure is  out l ined in Appendix 3. Figure 1 
i s  a p lo t  of the  cel l -block leak  rate determined from the  t e s t s .  

Table 5. Building 3Qk7 A i r  Flows 

A i r  Flow (ft3/min) 

Central  
Area o f  Lab or a t  ory 

Conditions Building Ce l l  Block Hoods. 

PJormal operation 13 , 210 2432 lo2389 . 

Containment operation 15,174 3943 

Cell-block leak r a t e  a t  
4.95 in. W.Q. negative 376 measured 

Cell-block leak rate a t  
5.4 in.  w.g. negative 

Cell-block leak  rate a t  
5.5 in. w.g.  negative 

Cell-block leak rate a t  
2 in. w.g. negative 

433 measured 

513 measured 

150 calculated 
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Fig. 1. C e l l  Block Leak Rate, Building 3047. 



C W I C A L  PROCESSIXG 

Since Bldg. 3047 is  a research and development f a c i l i t y ,  t he re  i s  no 
standardized rout ine chemical processing. 
and operations a r e  ca r r i ed  out on an experimental basis, such as solvent 
extract ion,  ion exchange, prec ip i ta t ion ,  and d i s t i l l a t i o n .  I n  addition, 
mechanical t e s t i n g  of sources i s  performed i n  both c e l l s  and laborator ies .  

A wide va r i e ty  of" processes 

Feed for the experimental processes may be i n  the  form of pur i f ied  radio- 
isotopes from other Isotopes Development Center operations, reac tor  ta rge ts ,  
gross f i s s ion  product waste so lu t ions  from f ie1  processing operations, and 
f i s s i o n  produck f r ac t ions  separated a t  other AEC f a c i l i t i e s .  In addition, 
it i s  expected that numerous experiments using nonradioactive solut ions o r  
t r a c e r  quan t i t i e s  of a c t i v i t y  w i l l  be performed i n  the labora tor ies  and 
engineering area. 

A l i s t  of a l l  t he  reagents t o  be used is  not f eas ib l e  because of the ex- 
perimental, nature of t he  work. A l l  proposed experiments are submitted t o  
t h e  Isotopes Area review committees f o r  review w i t h  pa r t i cu la r  emphasis 
on possible s i d e  react ions tha t  could be bazardous. 'Ilhe use o f  flammable 
solvents i n  the c e l l s  is  r e s t r i c t e d  t o  quan t i t i e s  not in  excess of 1 l i t e r ,  
and the rout ine  use of equipment using na tu ra l  gas such a s  m n a c e s  and 
burners i s  not permitted i n  the c e l l s .  Compounds which can decompose 
explosively such as alkali chlorates  and ammonium n i t r a t e  a r e  not  used i n  
the cells in quan t i t i e s  exceeding 1/4Un, unless they are in solut ions 
known t o  be safe and t o  have no chance of being concentrated t o  dryness. 

The chemical processing equipment used in the cel ls  will vary from ordi-  
nary laboratory glassware up t o  multigallon s t a i n l e s s  steel  process ves- 
sels. The total volume of a l l  t h e  process vessels  in a c e l l  w i l l  not 
exceed 200 g a l  i n  ce l l s  B and C and 150 gal i n  c e l l s  A and D. 
volumes are less than those that could be held in the c e l l  f l o o r  pans 
(256 gal and 192 ga l )  without the  l e v e l  of  the l i q u i d  reaching the door 
thresholds a Experiments f o r  manipulator cubicle  and glove box operation 
i n  Rooms 105, 110, 211, and 212 a r e  out l ined i n  wri t ing and submitted t o  
the Isotopes Area review committee for evaluation p r io r  t o  the i n s t a l l a t i o n  
of  the equipment assemblies. 

These 

CRITICALIm 

There w i l l  be no f i ss ionable  mater ia ls  present i n  quan t i t i e s  that  are 
sub 'ec t  t o  a nuclear chain react ion.  No more than 500 g of 23% and 10 g 
o f  '3?Pu w i l l  be i n  the  bui lding a t  one t i m e .  Some materials such as 
242Cm wh5ch undergo spontaneous f i s s i o n  decay w i l l  be used, but they w i l l  
not be subject t o  a nuclear excursion-type incident.  
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OPEBATING SAF'EGUmS 

Procedures 

Procedures f o r  various service Operations have been establ ished and a r e  
contained i n  Appendix C .  These procedures a re  designed only t o  i n s t r u c t  
the  individual carrying out t he  operation. They a r e  not i n  the  form of 
run sheets nor a re  they necessar i ly  used a s  check l is ts .  Deviation from 
t h e  procedures i s  not permitted wit lout  supervisory approval. 
modified procedures a r e  reviewed by the bui lding supervisor before being 
put in to  e f f ec t .  

New or 

R u n  Sheets 

Formal process run sheets a r e  not normally used in the  operation of the  
building due t o  the experimental nature of the work as contrasted with 
rout ine production operations. Each experiment involving radioact ive 
materials,  whether i n  the  c e l l s  o r  laborator ies ,  is under the  d i rec t ion  
of  a qua l i f ied  s c i e n t i s t ,  and, a s  noted previously, t he  experiment i s  
planned and reviewed with par t icu lar  emphasis on hazards. The s c i e n t i s t  
may have one o r  more technicians operating h i s  apparatus, and he w i l l  
provide them with wr i t ten  o r  verbal ins t ruc t ions  depending on the com- 
p lex i ty  and hazard of the  operation. The technician i s  not permitted 
t o  deviate  from these spec i f i c  ins t ruc t ions  unless he obtains permission 
from the  s c i e n t i s t  i n  charge of the experiment. I n  the case of high 
l e v e l  experiments in the  c e l l s ,  t he  s c i e n t i s t  i n  charge is not permitted 
t o  deviate from t he  planned and approved experiment with respect t o  
chemicals used, temperatures, pressures or other c r i t i c a l  conditions 
without f i r s t  consulting h i s  supervisor. 

Bui l t - in  Safeguards 

Several b u i l t - i n  safeguards have been designed in to  the  buiding t o  pro- 
vide protection i n  the event of operating error o r  equipment f a i l u r e .  

Containment System 

A s  mentioned i n  the  sect ion on "Containment," the  containment system in  
addi t ion t o  manual actuation, w i l l  be actuated automatically by any two 
of e ight  rad ia t ion  detect ion instruments o r  by pressure switches sensing 
an inadequate pressure d i f f e r e n t i a l  between the  c e l l s  and operating areas .  
Also, the  system w i l l  f a i l  i n  the safe  (contained) condition i f  any u t i l -  
i t i e s  operating the  system ( e l e c t r i c i t y ,  a i r )  should be shut down. 
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C e l l  Radiation Monitors 

A beta-gamma monitron i s  located behind each c e l l  i n  l i n e  w i t h  t he  c e l l  
door so t h a t  it ''sees" i n t o  each c e l l  as the  door i s  opened and w i l l  
give an audible alarm i f  there  is  an exposed source i n  the c e l l .  Neutron 
monitors a r e  i n s t a l l e d  i n  Rooms 110, 211, and 212 t o  continuously monitor 
t he  areas  f o r  excessive neutron radiat ion.  

Constant A i r  Monitors 

Alpha monitors and beta-gamma monitors a re  i n s t a l l e d  i n  a l l  areas where 
radioact ive mater ia ls  a r e  handled. Selected instruments a r e  connected 
t o  the  alarm systems of the  contained areas. 

Neutron Monitors 

Neutron monitors with adjustable  set-point  f o r  an a l a r m  a r e  i n s t a l l e d  i n  
Rooms 105, 110, 211, and 2l2. 

Vacuum System 

The e n t i r e  vacuum system i s  constructed of s t a i n l e s s  s t e e l ,  and a l l  
vacuum l i n e s  coming out of the  c e l l s  are shielded w i t h  a minimum of 
22 in. of  concrete t o  provide shielding in case radioact ive materials 
a r e  accidental ly  pulled in to  the  system. The puap i s  protected by a 
LOO-gal. disengaging tank t o  provide a volume for dropping out any radio- 
a c t i v e  mater ia ls  that m i g h t  get  i n to  the system. The pump, surge tank, 
and accessory equipment a r e  located in  an underground p i t  w i t h  a minimum 
of 12 in. of concrete s h i e l d h g .  A beta-gamma monitron in the  p i t  pro- 
vides a reading a t  t he  operating panel i n  the  equipment room t o  ind ica te  
i f  radioactiTre material has been p u l l e d  i n to  the  pump system. 

Laboratory Hot Drains 

A l l  hot  dra in  l i n e s  coming from the  laboratory areas are shielded w i t h  
2 in. of lead  t o  the  point where they go underground. The annular lead 
sh ie lds  a r e  equipped with drains  t o  permi% the draining of any l i qu id  
that  would c o l l e c t  i f  one of the  hot dra in  l ines developed a leak. 

A i r  Handling 

The bui lding a i r  supply i s  broken i n t o  th ree  separate systems t o  mini- 
mize the  p o s s i b i l i t y  of contaminating the  whole building from an incident 
i n  one sec t ion  of the building. The air  intakes are equipped with 9074 
ef f ic iency  f i lTe r s  t o  provide protect ion against  contamination r e su l t i ng  
from an incident outside the  building. 

9 C e l l  Floor Drains 

The c e l l  floor drains a r e  not valved and have no covers t o  ensure t h a t  
they w i l l  be open when a eel? is being washed down. They a re  equipped 
w i t h  removable water-sealed t raps  t o  prevent t h e  back PlQw of  contami- 
nated air. 
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Back-flow Preventers 

Back-Plow preventers are provided on a l l  c e l l  a i r  i n l e t s  and on a l l  c e l l  
vent i la t ion  headers tying in to  the  main building c e l l  vent i la t ion  duct. 
All above-ground building c e l l  vent i la t ion  l i nes  are of s t a in l e s s  steel ,  
all-welded construction; t he  underground headers a r e  of concrete. 

Hot  Hoods 

The walls behind the  hot hoods i n  the three  hot laborator ies  have 4-in.- 
t h i ck  lead panels t o  ensure that a source placed in  a hood i n  one labora- 
t o ry  w i l l  not i r r a d i a t e  an individual i n  the  next room. 

I n t e r - c e l l  Plugs 

The 4-in. s t e p p e d  plugs i n  the  walls between c e l l s  are located 6-1/2 f t  
above floor level t o  ensure that an individual entering one c e l l  w i l l  no t  
be in l i n e  of sight of a source i n  an adjoining c e l l  even i f  he forgot 
that  the  in t e r - ce l l  plugs were open. The in t e r - ce l l  w a l l s  provide a f u l l  
3 f t  of barytes concrete shielding. 

The 

1. 
2 .  
3 *  
4. 
5. 
6 .  
7. 
8. 
9. 
LO. 
11. 
12 
13 - 

A l a r m s  

following v i sua l  and/or audio alarms a r e  provided i n  the  building: 

Containment system actuated 
Low c e l l  pressure d i f f e r e n t i a l  
High level ,  hot off-gas sump 
High level ,  c e l l  vent i la t ion  sump 
In t e r - ce l l  conveyor i n  or  enter ing an open c e l l  
Laboratory evacuation alarm 
F i r e  alarm 
Radiation monitor alarms 
Vacuum system mal-operation alarm 
Chilled water temperature alarm 
A i r  supply duc ts ta t  temperature alarm 
Low building voltage alarm 
High- tempera ture  sensing u n i t  alarm 

- 

Procedural Safewards 

I n  addi t ion t o  t'le procedures previously mentioned, t he  following regu- 
l a t ions  are in force in the building: 

1. Elec t r i ca l  maintenance is  done only when the  appropriate c i r c u i t  
breaker i s  tagged out. 

2 .  Entrance t o  a c e l l  i s  not permitted u n t i l  a Health Physics survey 
has been mde. 
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All. maintenance and set-up work i n  a c e l l  requires  a standard Radia- 
t i o n  Work Permit and an observer. 

Lead burning and welding work require;  a standard Burning Permit. 

Technicians and operators a r e  not permitted t o  experiment on t h e i r  
own. 

Laboratory regulat ions regarding the tagging of equipment, ca r r i e r s ,  
and samples a r e  s t r i c t l y  followed. 

Modification of  bui lding services  and service equipment is  not per -  
mitted except a s  spec i f ica l ly  authorized by the Department Supervisor. 
Procedural changes may only be authorized a t  the Department Supervisor 
l e v e l  or higher e 

Building Services and Equipment Maintenance 

The service equipment i n  Bldg. 3&.'q i s  on the  Routine Maintenance System 
administered by the  Plant  and Equipment Division. This includes a rout ine 
inspection of machinery components on a schedule based on Plant and Equip- 
ment Division experience with similar equipment, lubr ica t ion  of moving 
par ts ,  t ightening or  replacing valve packings, e tc .  I n  addition, a l l  
equipment associated with the containment system is t e s t e d  a t  l e a s t  once 
a week. Pressure drop gages a r e  connected across a l l  f i l ters  i n  the 
bui lding t o  provide an ind ica t ion  of  when the f i l t e r  should be changed. 
F i l t e r s  are replaced on request by the Plant  and Equipment Division as  
is  a l l  nonscheduled maintenance. 

PrnS0NNEI-I MPOSW 

Maximum Curie Load 

It i s  expected t h a t  v i r t u a l l y  a l l  radioisotopes below uranium, as w e l l  
as a few transuranium elements, w i l l  be handled i n  varying amounts i n  
Bldg. 3047. 
as w e l l  as  hazard, i n  the building a r e  given i n  Table 6. 

The isotopes representing the  g rea t e s t  amounts of ac t iv i ty ,  

The d i s t r ibu t ion  of the  downwind dose normalized t o  a 1000-Ci s tack 
r e l ease  and s t a b l e  atmospheric conditions is p lo t ted  in  Fig. 2. The 
ealculati.cn method used f o r  Table 6 and Fig. 2 is  given in Appendix D .  
The values in Table 6 are based on the assumption That t he  Isotopes Area 
F i l t e r  P i t  i s  99.955 e f f i c i e n t  i n  removing p a r t i c l e s  sized 0.3 bum and 
l a r g e r  as shown by the  dioctylghthalate  (DOP) t e s t .  The values cac be 
adjusted f o r  other  f i l t e r - e f f i c i e n c i e s  by multiplying by the fac tor :  

i0 .988)( l  - f i l t e r  DOP ef f ic iencyj  + 6.8 x lo-" 
11.74 x 10'" 



Table 6. Hazards Summary - Building 3047 

Maximum Inventory ( C i )  Maximum Credible Accident Results 

I n  Dispers- Stack D i s -  Downwind DoseC Maximum Contami- 
Isotope I n  Plant I n  Cel l  i b l e  Forma charge.b ( C i )  (millirem) nated Aread (mile2) 

Strontium-90 1 x 10" 

c e r  iwn -144 1 x l@ 

Promethiwn-11t7 1 x lo5 

Cesium-137 5 x 105 

Mixed f i s s ion  
products e 2.5 x io4 

Co'balt -60 6 x lo4 

Cur iwn-242 4 lo4 

C urtm-244 3.2 io4 

Americium-2~tl 3.21 x lo2 

Uranium-235 1 

~lutoniurn-239 6.13 x 10'' 

2.5 x io5 

1 x le 

5 io4 

1.25 105 

2.5 x io4 

6 x io4 

4 x io4 

3.2 x io4 

3.21 x 1s 

1 x 10- 

6.13 x 10-l 

2.5 x io3 

5.0 x io4 

5 x 103 

1.25 x io4 

2.5 io4 

1 io3 

4 io3 

3.2 x io3 

3.21 x 102 

1 io-= 

6.13 x 10" 

0.6 

11.7 

1 .2  

2.9 

5 08 

0.2 

0.9 

0.7 

0.07 

2 

1.2 

1.2 x 102 

3.14 x 10" 

0.3 

4.6 

1.4 x 101 

0.4 

1 . 4  x lo2 

1.8 x lo3 

1.1 x lo2 

3 x 

0.96 

3.4 

18 

1.8 

4.5 

9.0 

0.4 

45 

35 

3.5 

1 10-5 

6 x 

a 
b. 

%ontaminated t o  greater than 30 dis/rnin-dm2 alpha o r  1000 dis/min*dm2 beta, 

90 eShix nionths 1 decay containing 760 C i  

I n  so lu t ion  or a nonencapsulated dispersi'ble sol id .  
Based on 20% of dispers ible  inventory reaching the  Isotopes Area F i l t e r  P i t .  
Total  integrated ( l i fe t ime)  dose assuming proper f i l t e r  operations; ORNL-TM-~~. 

oarma assuming proper f i l t e r  operation. 

C 

Sr (MPCa40 = 6.6 x 10" ~ . ~ i / c m ~ ) .  
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DISTANCE F R O M  STACK- METERS 

Fig. 2.  Radia t ion  Dose from a 1OOO-Ci Release f m m  the 3039 Stack. 
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A plot  of these correct ion f ac to r s  t o  be used with Table 6 i s  given i n  
Fig. 3 .  
represent the  maximum credible  accident f o r  t'ne f ac i l i t g ,  because they 
a r e  based on the  assumption t h a t  t he  e n t i r e  d i spers ib le  inventory of a 
c e l l  becomes airborne and 20$ of t h i s  a c t i v i t y  reaches the Isotopes Area 
F i l t e r  P i t .  The leakage of  a c t i v i t y  from the  c e l l  and bui lding w i l l  be . 
ins igni f icant  compared t o  the s tack  release.  An accident which breeches 
the  c e l l  block is not considered credible  because of t he  previously men- 
t ioned l imi ta t ions  (page 19) on the  quan t i t i e s  of po ten t ia l ly  explosive 
mater ia ls  allowed in the  c e l l s .  

Tne downwind dose and contaminated area values given i n  Table 6 

The maximum dose t o  personnel i n  the  bui lding due t o  overpressurization 
of  the  c e l l s  w i l l  depend la rge ly  on the  length of time t'ne c e l l  is  pres- 
sur ized and the  pressure l eve l .  
100 f t 3  of hot gas (-3 lb TNl') i n  0.5 sec t o  one of the  c e l l s ,  it can be 
calculated (Appendix D )  from t h e  cell-block leak r a t e  data  p lo t ted  in  
Fig.  1 that 2.7 f t3  of gas w i l l  escape t o  the  containment zone of the  
building. The doses received by personnel in  2 min while evacuating the  
bui lding were calculated (Appendix D ) ,  assuming t h a t  this gas car r ied  10 
mg/m3 of radioact ive dust (equivalent t o  a very dense fog)  which mixes 
uniformly with t h e  a i r  i n  t he  containment zone, and a r e  shown i n  Table 7 
f o r  the  radioisotopes of significance.  

Assuming an accident t h a t  re leases  about 

Table 7. Maximum Credible Accident Dose t o  Building Personnel 

Isotope 
Personnel Dose i n  2 m i n  

( millirem) 

Strontium-90 a s  t i t a n a t e  

Curium-242 as oxide 

Curium-244 as  oxide 

Americium-241 as oxide 

A l l  other radioisotopes 
t o  be handled 

91.5 

12,050 

53.5 

121 

Building Personnel 

The planned s t a f f  normally having of f ices  o r  work areas i n  Bldg. 3047 
consis ts  of 9 s c i e n t i s t s  and 7 technicians.  Normally, a l l  of these 
people w i l l  be working s t r a i g h t  days, but on occasion tlnere may be sh i f t  
work in connection with a par t icu lar  experiment or program. It i s  pos- 
s ib le ,  but not probable, that all these people can be i n  the  contained 
portion o f  the  building a t  the same time. The building has an addi t iona l  
o f f i c e  f o r  one Health Fhys ic i s t  who w i l l  carry out the healt'n physics 
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functions f o r  Bldgs. 3047, 3028, and 3029. 
t h a t  there  w i l l  a l so  be present two or t'nree Plant  and Equipment Division 
employees doing maintenance work or 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  not assigned t o  the  building. 

Normally, it i s  expected 

RADIATION AND C0NTAMIN.ATXON CONTROL 

The f ixed rad ia t ion  instruments in Bldg. 3047 are l i s t e d  i n  Table 8. 
The locations of t he  instruments i n  the building are indicated i n  Fig. 8, 
Appendix A. 

Table 8. Building 3047 Iiadia-tion Instruments 

Testing Type of Act ivi ty  Containment 
Type Quantity Frequency Detected Alarm Set t ing  

@,?' CAM (Q-2240) 9 D a i l y  - HP @,7 par t icu la te  1800 counts/min 

y monitrons (Q-1154) 5 D a i l y  - HP Y None 

@ , 7  personnel 
monitors (Q-2091) 10 P, 7 None 

CAM (Q-2340) 7 Daily - Hp a par t icu la te  600 counts/min 

Neutron Monitors 3 D a i l y  - HF' fast  neutron None 

a personnel 
monitors (61-2270) 7 Daily - HP a None 

I n  addi t ion t o  the fixed instruments, there  are t en  portable so f t - she l l  
Cutie Pie  Survey Meters and nine portable G-M Survey Meters w i t h  -l-mg/cm2 
end-wirldow probes f o r  detect ing weak emit ters  such as "Tc and 147Pm. 
Survey Meter with an appropriate probe i s  located a t  each rout ine personnel 
exit  in the  containment zones, and there  i s  a sign on t h e  door t o  in s t ruc t  
a l l  personnel t o  monitor t h e i r  feet  before leaving t h e  areas.  Nine porta- 
b l e  (Q-2091) personnel alpha monitors a r e  located i n  the building. 
fast-neutron monitors a r e  used i n  Rooms 105, 110, 211, and 212 as required. 
Four portable fast-neutron monitors and two portable thermal-neutron moni- 
t o r s  a r e  avai lable  in the Healt'n Physics off ice .  
are spot smeared da i ly  by Health Fhysics, and the e n t i r e  Suilding i s  given 
a comprehensive smear check once a week. 
covered wit'n b lo t t i ng  paper before entry as described i n  the  Cel l  Entry 
Procedures i n  Appendix C .  

A 

Three 

The containment areas 

Cel l  areas are roped off and 
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LIQUZD WASTES 

Low-Level Radioactive Waste 

The building connections to the low-level waste system (process waste 
system) are: 

1. 

2. 

3 -  

4. 

5 .  

4 .  

7- 

8 .  

A l l  laboratory sink, bench, and hood drains. 

Cooling water (not seal water) for vacuum pump. 

A l l  building floor drains. 

Process drain connection in each cell - normally capped unless 
directly connected to a particular piece of experimental equipment 
for the discharge of c o o l h g  water or steam condensate. 

Fan plenum chamber drains. 

A l l  steam condensate traps. 

High-pressure steam condensate flash tank. 

Chilled-water system drain including cooling tower. 

The process drain system in the building is constrmcCued of Duriron pipe 
except fo r  those portions in the cells which are stainless steel. 
process waste leaving the building ties into the existing Isotopes Area 
process b-cain system which flows directly to the settling basin with no 
intermediate hold-up tanks in the line. There are no cross connections 
between the process waste system and the hot waste system. The process 
waste stream from the building is not separately monitored or measured. 
Under f u l l  operating conditions, the total process waste flow should not 
exceed 10,000 gal/day. 

The 

Bot Waste 

The building connections to the hot drain system are: 

1. Floor drabs in each cell 
2. One hood drain from each laboratory 
j. 

4, 

5 - Vacuum pumg surge tank, jet discharge 
6- Vacuum pump seal water tank, jet discharge 
7. Vacuum pump sump, jet discharge 

Hot off-gas sump jet discharge (via collection tank and Cell D 
floor drain) 
Cell ventilation sump jet discharge (via collection tank and cell D 
floor drain) 



8. 
9. 

Capped-off connection i n  Room 110 
Capped-off connection i n  Room 105 

10. Carr ier  t r ans fe r  l i n e  trench drain 
11. Conveyor cubicles floor drains 
12. Cubicle i n  Room 110 

A l l  hot drain l i nes  i n  the 'ouildirig a r e  shielded with a t  l e a s t  12 in .  of 
concrete or i t s  equivalent and a r e  constructed of Type 304L schedule 80 
s t a i n l e s s  s t e e l  pipe. All j o in t s  a r e  welded and have been radiographed, 
and the system 'has been pressure t e s t ed  a t  100 p s i g .  

The hot dra in  header leaves a t  the  west end of the bui lding and t i e s  i n to  
t h e  existing Isotopes Area H o t  Drain System which discharges in to  the  
WC-10 tank. This tank i s  sealed and approved f o r  a l l  types of radioact ive 
l i q u i d  waste. The hot waste leaving Bldg. 3047 i s  not separately measured 
or monitored. During normal operation, t he  volume of hot waste from 
Bldg. 3047 should not exceed 400 gal/day. During periods of c e l l  decon- 
tamination, however, 2OOO-3OOO gal/day may be discharged through the  hot 
drain system. 

The bulk of t he  hot  waste w i l l  consis t  of aqueous solut ions of  various 
s a l t s  and n i t r i c  ac id  t h a t  a r e  not unduly corrosive t o  s t a in l e s s  s t e e l .  
Normally, the  waste w i l l  contain only beta  and gamma a c t i v i t i e s  and w i l l  
not exceed 10 C i / l i t e r .  
counts/min-ml) may occasionally be discharged in to  the hot drain system. 

Small amounts of alpha a c t i v i t y  (-lo5 alpha 

Storm Sewer 

The only connections from Bldg. 3047 t o  t h e  storm sewer system a r e  the  
bui lding roof drains, t he  cooling tower pan overflow and dump l ine ,  and 
the  vacuum f'urnace cooling systems in  Rooms ll3 and 212. Neither t he  
l i n e s  nor the pieces of equipment a r e  connected with any radioact ive 
process or  drain f a c i l i t i e s .  

GASEOUS WASTE 

Hot O f f - G a s  System 

Hot off-gas service enters  the west end of the  bui lding underground through 
a 4-in. s t a i n l e s s  s t e e l  header which i s  connected t o  the  ex i s t ing  IsotJpes  
Area 6-in. off-gas main. One 2-in. l i n e  t o  each o f  the four c e l l s  and m e  
3-in. l i n e  t o  the  chemical engineering area a r e  the  only hot  off-gas ser -  
v ice  ou t l e t s  i n  the  building. The pressure on the building header normally. 
runs about 30 in. w.g.  negative. There i s  no automatic pressure control  
on the building header, but l o c a l  pressure regulators  may be in s t a l l ed  i n  
connection with a spec i f ic  experimental setup where constant off-gas 
pressure i s  required. 
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There a r e  no scrubbers or f i l t e r s  i n s t a l l e d  as permanent equipment in 
the  bui lding hot  off-gas system. Temporary scrubbers and T i l t e r s  a r e  
i n s t a l l e d  as pa r t  of an experimental setup when there  i s  a poss ib i l i t y  
of corrosive vapors or a s ign i f i can t  quant i ty  of r ad ioac t i - e  pa r t i cu la t e  
ge t t i ng  b t o  the  oTf-gas header. The hot off-gas i s  scrubbed and f i l -  
t e r ed  a t  the  3039 s tack  a rea  f a c i l i t y  p r io r  t o  being discharged. 

The hot off-gas header in Bldg. 3047 is  below the  elevat ion of the  Iso- 
topes Area hot off-gas and 'not drain headers. 
the  bui lding header flows by g a v i t y  t o  a sump located in the  l i n e  under 
c e l l  D.  The sump w i l l  hold about 4 ga l  before the  l i q u i d  s t a r t s  backing 
up in to  the  header. 
l e v e l  instrument which t r i p s  a pressure switch and sounds an alarm on the  
operating corr idor  panel when the  sump i s  2/9 1\11. 
steam j e t  is then used t o  t r a n s f e r  t he  sump contents t o  the  hot drain.  

I n  the  event t he  hot  off-gas sump alarm f a i l e d  t o  function, water would 
back up in the  header un t i l  it reached t h e  point where it would s t a r t ,  
d s a i n b g  i'L the  ex i s t ing  Isotopes Area hot  off-gas system t o  hQt  drain. 
"he maximum l i q u i d  head in t he  bine under these conditions would be 14 
in .  which, being l e s s  than the  normal 30 in .  w.g. on t h e  header, would 
not  completely shut off t he  flow of off-gas from equipment in  t h e  c e l l s  
unless  some other  pressure r e s t r i c t i n g  device w a s  i n  the  l i n e .  A l l  of 
t h e  off-gas service ou t l e t s  i n  the bui lding are w e l l  above t h e  maximum 
height t h a t  l i q u i d  would r ise in the  header. 

Any l iqu id  which gets  i n t o  

"he sump i s  equipped with an sir purge type l i q u i d  

A manual.ly operated 

CELL VENTILATION SYSTEN 

The bui lding c e l l  ven t i l a t ion  main header comes of f  t h e  Isotopes Area 
header and enters  t he  bui lding on the  southwest corner as a 36-in. con- 
c r e t e  pipe. 
a l l  hoods both in t he  containment and noncontainment portions of the  
building, each of t h e  four c e l l s ,  and the  vacuum pump p i t .  The pressure 
i n  the  header is  _rlormally 4-6 in. w.g. negative and the  pressure i n  the 
c e l l s  is normally a t  l e a s t  1 in. w.g. negative. The dampers on the hoods 
are manually adjusted t o  give a 100-ftlmin face ve loc i ty  when t h e  hood is  
one-fourth open. 
t h e  system except those serving the  four c e l l s .  

A i r  leaving by way of the  radioact ive hoods passes through a CWS-type 
absolute  f i l t e r  located i n  a housing on t o p  of each hood and then goes 
t o  the Isotopes Area F i l t e r  P i t  where it passes through a bank of  rough- 
ing f i l t e r s  and a bank of CWS-type f i l t e r s  before going t o  the  5039 stack 
system. A i r  leavihg by way of the  chemical hoods and the  vacuum pump p i t  
i s  not l oca l ly  f i l t e r e d ,  but is  fi l-cered by the  Isotopes Area F i l t e r  P i t  
before going t o  the s tack  system. A i r  leaving by way of t h e  c e l l s  passes 
through a s t a i n l e s s  s t e e l  mesh roughing f i l t e r  approximately equivalent 
t o  an FG-25 and then goes through the  roughing and absolute f i l t e r s  i n  
t h e  Isotopes Area F i l t e r  ' P i t  before going t o  t h e  s tack system. Air 
enter ing t h e  c e l l s  under normal operating conditions passes through 90% 

I n  the  building, c e l l  ven t i l a t ion  serv ice  is provided f o r  

Back-flow preventers are i n s t a l l e d  on a l l  branches of 
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eff ic iency f i l t e r s .  During emergency conditions, both the a i r  i n l e t  f i l -  
t e r s  and the s t a in l e s s  s t e e l  mesh i n - c e l l  exhaust f i l t e r s  a r e  bypassed. 

Normal a i r  flow through c e l l s  A, B, and D i s  600 ft3/min and 1700 ft3/min 
through c e l l  C .  When a c e l l  door o r  t o p  plug i s  opened, the  in -ce l l  
s t a in l e s s  s t e e l  mesh f i l t e r  i s  bypassed, and the  a i r  flow t o  the c e l l  
ven t i l a t ion  duct automatically is  increased t o  provide a minimum air  
ve loc i ty  across the c e l l  opening of >5O ft lmin. 

A l l  f i l t e r s ,  both i n  the  building and a t  the  Isotopes F i l t e r  P i t ,  have 
pressure-drop measuring instruments i n s t a l l e d  across them t o  ind ica te  
when changing is  required. 
be remotely washed down when they become loaded. 

The in -ce l l  s t a in l e s s  s t e e l  mesh f i l t e r s  can 

The c e l l  i s  considered a s  t h e  primary containment for most beta and gamma 
work that is  ca r r i ed  out i n  the  building. Most of the alpha work i s  done 
i n  an i n - c e l l  alpha box which i s  then considered as  the  primary contain- 
ment. 
system a r e  of f a i l - s a f e  design with respect t o  a building e l e c t r i c a l  or 
instrument a i r  f a i l u r e .  
i t y  i n  the  event of f a i l u r e  of these control  services.  

A l l  of t h e  automatic control  devices on t h e  c e l l  air  handling 

They w i l l  provide m a x i m u m  c e l l  ven t i l a t ion  capac- 

The vacuum pump exhaust i s  discharged in to  the  c e l l  ven t i l a t ion  system, 
and any gross contaminants a re  removed by the  previously described surge 
tank and water-sealed pump. 

The c e l l  ven t i l a t ion  header i s  a t  an elevat ion below the Isotopes Area 
header and below t h e  hot  drain header. This problem i s  handled by pro- 
viding a 6-gai sump in  the  low point of  the  l i n e  under c e l l  D .  
i s  equipped wit'n an a i r  purge l e v e l  instrument which sounds an alarm on 
the  operating corr idor  alarm panel when the sump is  two-t'nirds f u l l .  A 
manually operated steam j e t  i s  used t o  empty the  sump t o  bot drain.  The 
hydrostat ic  head, which would e x i s t  i f  t he  sump alarm f a i l e d  t o  function 
and the  header f i l l e d  with water, would be 18 in. w.g. and wculd be suf-  
f i c i e n t  t o  cut  off  c e l l  vent i la t ion .  This i s  not considered a credible  
poss ib i l i t y  because a rapid buildup of water i n  the  header cannot occur 
unless a c e l l  flooded t o  a depth of 14 i n . ,  permitting water t o  run i n to  
t'ne c e l l  ven t i l a t ion  opening i n  the  c e l l .  A t  the  same time, there  would 
have t o  be a c e l l  ven t i l a t ion  duct pressure surge t o  c lose the  back-flow 
prwenter  on the duct serving the  vacuum pump p i t  in order t h a t  the  water 
would f i l l  up the  header ra ther  than run back i n t o  the  pump p i t  and sound 
the  p i t  sump alarm. 

The sump 

SOLID WASTE 

Radioactive s o l i d  wastes from the building cons is t  o f  contaminated experi- 
mental apparatus, wipes, and small process vesse ls .  Small items such as 
wipes, handling tools,  and small glassware a r e  placed in 1-ga l  waste cans 
and transported by the  i n t e r - c e l l  conveyor t o  c e l l  B. The can i s  then 
enclosed i n  p l a s t i c  and placed i n  a waste t r ans fe r  cask and t ransfer red  
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t o  the  b u r i a l  ground f o r  disposal .  A n y  item l a rge r  than 12 by 12 in .  
o r  TJeighing over 50 l b  cannot be handled in t he  i n t e r - c e l l  conveyor and 
w i l l  have t o  be decontaminated in the  c e l l  t o  a point where it can be 
removed through the  c e l l  door or zop plug and placed in a hot dumpster. 
Before a c e l l  door o r  top plugs a r e  opened, hea l th  physics surveys a r e  
always made by using a Long probe introduced through one of the  plug 
sleeves or  a survey meter introduced v i a  the conveyor. All waste car-  
r i e r s  a r e  monitored and properly tagged by hea l th  physics before being 
sen t  t o  the  burial ground. The standards out l ined i n  the  Radiation 
Safety Manual are s t r i c t l y  followed. Alpha-contaminated wastes are 
bagged out of' t he  in -ce l l  alpha box before being placed i n  the  approved 
containers.  I n  some cases, an entire in -ce l l  alpha box may be disposed 
of  by placing it i n  a large p l a s t i c  bag, removing it through the  c e l l  
door, and put t ing  it i n  a steel  container f o r  s torage or  disposal .  

Standard laboratory hot waste cans lined with a p l a s t i c  bag a r e  used t o  
contain low-level s o l i d  wastes from the  hot  labora tor ies .  When the  can 
is  full, the top of t h e  bag i s  taped shut, the  top  of t he  can i s  taped 
fn place, and the  can is  tagged w i t h  a t r ans fe r  t a g  giving the rad ia t ion  
reading. Cans reading up t o  200 mR/hr betamgamma a t  the surface are 
t r ans fe r r ed  t o  the Isotopes Area shielded dumpster f o r  rout ine disposal .  
I f  a can has a reading of >200 mR/br,  it i s  disposed of immediately by 
making a spec ia l  c a l l  f o r  the hot truck. Cans reading <6 m R / h r  are emp- 
t ied in to  a dumpster outs ide the  building. 

A l l  transuranium s o l i d  waste is handled according t o  the Inter im Proce- 
dure f o r  Storage oI" Transuranium Sol id  Waste, dated October 10, 1970. 

PROCESS HAzaRDS 

Since Bldg. 3047 w i l l  not be used f o r  any rout ine production operation, 
it i s  not  possible  t o  evaluate the  'hazards of  spec i f i c  processes which 
describe the  a c t i v i t i e s  being car r ied  out from week t o  week. 

S t ruc tura l ly ,  t he  c e l l  block, including the  windows, w i l l  withstand a 
sudden overpressure i n  excess of 600 lb / f t2  without any type of f a i l u r e  
of movement. 
obtained from the  c e l l s  alone and >15,000 f t 3 / m i n  from the  t o t a l  building. 
The  bui lding s t ruc tu re  w i l l  withstand a sudden overpressure o f  5 ps ig  
without any massive f a i l u r e  and without damage t o  t h e  emergency a i r  han- 
d l ing  equipment and controls .  
t he  'ouilding amounts t o  600 f t 3 / m h .  
with others  mentioned elsewhere in t h i s  repor t  a re  used t o  e s t ab l i sh  the  
maximum quan t i t i e s  of chemicals t h a t  can be used in a pa r t i cu la r  experi- 
ment when the  proposed experiment i s  reviewed. 
coupled with s t r i c t  adherence t o  operating procedures, i s  expected t o  
prevent any type of incident involving an unexpected chemical react ion.  

I f  needed, an exhaust capacity of 4400 ft3/min can be 

Tota l  hot off-gas capacity ava i lab le  t o  
These building parameters along 

This review procedure, 
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Figure No. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

Pig. 5 

Fig. 6 

Fig. 7 

Fig. 8 

APPENDIX A 

Title 

Building 3047 - Building Plan. 
Building 3047 Evacuation Route and P l o t  Plan. 

Radioisotope Development Laboratory - Isometric. 

Cell Section - Typical Cells A, B, and D. 
Cubicle Instrumentation - Room 110. 

Glove Box Instrumentation - Room 105. 

Glove Box Instrumentation - Room 212. 

Building 3047 - Air Flow. 
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ORNL DWG 64-87231 

THIRO FLOOR PLAN 

SECOND FLOOR PLAN 

FIRST FLOOR PLAN 
98111 PRIMARY CONTAINMENT VOLUME mm SECONDARY CONTAINMENT VOLUME 

Fig. 1. Building 3047 - Building -Plan. 
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CELL VENT 
DUCT 

I '  
I I  

Fig. 4. Cell  Section - Typical Cells A, B, and D. 
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NORMAL FLOW 6.6 c f n  
MAXlMUM 40 Crm 

--1 
I 
I 
I 
I 
I 
I 
I 
I 

, WOT OFF-GAS 
2 1  II). +I@ NEGATIVE. 

Fig. 5. Cubicle Instrumentation - Room 110. 
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UM BREAKER 

TIME DELAY 

THIS CONTROL SYSTEM IS USED ON 2 GLOVE BOXES IN ROOM 105. 
EAST SYSTEM WILL HAVE "E" ADDED TO DESIGNATIONS AND 
WEST SYSTEM W I L L  HAVE "W"ADDED. 

.f- 
0 

Fig. 6 .  Glove EQX Instrumentation - Room 105. 
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L 1 

Fig. 7. Glove Box Instrumentation - Room 212. 
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ORNL O W G  64-8724A 

HIGH I MAKE-UP 

SYSTEM N 0 . 3  

THIRD FLOOR PLAN ROOF ROOF 
EXHAUST EXHAUST 

CHARGING CELL ACCESS 

SECOND FLOOR PLAN 

- AIR FLOW- NORMAL CONDITIONS 
AIR FLOW- EMERGENCY CONDITIONS 

I HOOD EXHAUST (CELL VENT SYSTEM) 
0 AIR GOING TO NEXT HIGHER LEVEL 
8 CONSTANT AIR MONITORS -ALPHA 

--- 

n CONSTANT AIR MONITORS -BET& GAMMA 
(. REMOTE MONITRONS 

9 
A PERSONNEL MONITOR B y  

0 NEUTRON MONITOR e 

ROOM EXHAUST (CELL VENT SYSTEM I 

A PERSONNEL MONITOR a 

AIR GOING TO NEXT LOWER LEVEL 

Fig. 8. Building 3047 - A i r  P l o w .  
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APPENDIX B 

AIR FLOW TEST PROCEDURES 



44 

Containment Systen Testing 

Weekly Test 

1. Advise building personnel over the  speaker system t h a t  the  contain- 
ment system i s  being tes ted .  

2 .  Put the building i n  containment using the  manual button i n  the south- 
eas t  s t a i rwe l l  and check the following items: 

a .  'The pressure i n  the  cell-operating and access areas drops t o  a t  
l e a s t  0.3 i n .  w . g .  negative within 20 sec o r  less.  

b .  The audio and v isua l  alarm i n  the operating area i s  functioning. 
Silence the  audio alarm. 

c .  The pressure i n  the operating and access areas  does not drop 
lower than 0.55 in .  w.g. negative. 

d.  The c e l l  a i r  in le t  bypass l i n e s  are open. 

e.  The a i r  supply fan i n  Plenum 2 has stopped operating. 

f .  The damper on the Plenum 2 air  supply duct i s  closed. 

g .  The a i r  supply fans i n  Plenum 1 and 3 are s t i l l  operating. 

h.  A l l  roof exhaust fans have stopped operating. 

i. The duct damper on the  contained area exhaust fan on the roof 
has closed. 

j .  The motor operators on the  c e l l  emergency exhaust dampers 
indicate  tha t  the dampers are  open. 

k. The c e l l  negative pressure gage shows a t  l e a s t  0.5 i n .  w.g. 
negative with respect t o  the  operating area and i s  not more 
than 2.0 i n .  w,g. negative. 

3 ,  Put the  building back i n  the normal operating condition by pushing 
the  r e se t  button on the operating corridor panel. 

4.  Put the building back i n  containment by alarming two C A M ' s  a t  the  
same time. 

5 .  Put the building back i n  normal operating condition. 

If any of  the above items a re  not operating properly, no t i fy  building 
supervisor . 
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Quarterly Test 

Once each quarter,  i n  addi t ion t o  the  items l i s t e d  above, put the build- 
ing  i n t o  containment by loosening the  low-pressure connection t o  the 
containment pressure switches located on the  operating face of the c e l l s .  
Do t h i s  f o r  each c e l l .  

Building 5047 Monthly Containment Check 

Date Checked by 

1. Method used t o  place building in  containment: 

. . .  - 2. Operating area:  Seconds t o  reach 0.3 in. w.g. negative 

3. Charging area: Seconds t a  reach 0 - 3  in, w.g. negative . e . 
4. E n d  w.g, negative pressure reached: Opemting area  . . . .  

Charging area . . . .  
5. Alarms operating: 

a. Air handling panel . . . . . . . . . . . . . . . . . . .  
b . Edwards annunciator . . . . . . . . . . . . . . . . . . .  
c.  Southeast stairwell - 2nd f loo r  
d .  Southwest stairwell -2nd  f loo r  . . . . . . . . . . . . .  
e .  Room215 . . . . . . . . . . . . . . . . . . . . . . . .  
f .  Room113 . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  - 

6 .  Lights operating : 

a. 
b. 

d .  
e. 
f .  

g .  
h .  

C .  

i. 

Air haadling panel. . . . . . . . . . . . . . . . . . .  
Personnel access from Room 110 . . . . . . . . . . .  
Personnel access from southwest s t a i rwe l l  - 2nd floor 
Personnel access from southeast s t a i rwe l l  - 2nd f loo r  
Personnel access from southeast s t a i rwe l l  - 1st f loo r  
South a i r  lock - in s ide .  . . . . . . . . . . . . . . .  
Personnel access from change room t o  containment a rea  
Personnel access t o  operating area from north s ide  of 
building . . . . . . . . . . . . . . . . . . . . . .  
Access from 3rd l e v e l  -Roam 313 . . . . . . . . . .  

* .  
- . .  . .  . .  - . .  . .  . .  

. .  . .  
7. Cell  i n l e t  bypass dampers open . . . . . . . . . . . . . . .  
8. In-cell bypass dampers open . . . . . . . . . . . . . . . . .  
9 .  Supply fan No. 2 stopped . . . . . . . . . . . . . . . . . .  
10. Supply fan No. 2 i n l e t  dmper closed . . . . . . . . . . . .  
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11. Supply fan No. 1 operating . . . . . . . . . . . . . . . . .  
12. Supply fan No. 3 operating . . . . . . . . . . . . . . . . .  
13. Exhaust fans o f f :  

a. A J - 1 0 6 . .  . . . . . . . . . . . . . . . . . . . . . . .  
b .  A J - 1 0 2 . .  . . . . . . . . . . . . . . . . . . . . . . .  
C .  A J - 1 0 3 . .  . . . . . . . . . . . . . . . . . . . . . . .  

14. Exhaust fans damper closed: 

a. AJ-102.. . . . . . . . . . . . . . . . . . . . . . . .  
b. AC-117. . . . . . . . . . . . . . . . . . . . . . . . .  
C. AC-118.. . . . . . . . . . . . . . . . . . . . . . . .  

15. Cel1w.g. negative pressure: . . . . . . . . . . . . . . . .  
a. C e l l A  . . . . . . . . . . . . . . . . . . . . . . . . .  
b. C e U B . . . . . . . . . . . . . . . . . . . . . . . . .  
c.  C e l l C . . . . .  . . . . . . . . . . . . . . . . . . . .  
d. C e L l D . . . . . . . . . . . . . . . . . . . . . . . . .  

Building A i r  Flow Measurement Design Cr i t e r i a  

Test 1 

1. Test Conditions 

Building i n  norma operating condition. 

2 .  Measurements 

a. A i r  flow readings at Tap 1 (outs ide Building 3047) 

Reading 

Top of duct 1 
2 

Differen t ia l  
Pressure ( w . g . )  

3 
4 
5 

Bottom of duct 6 

b. Air flow readings a t  Tap 2 (chemicai engineering area, Building 3047) 

Reading 

Top of  duct 1 

Dif feren t ia l  
Pressure ( 7 g . g . )  

2 
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c.  A i r  f l o w  readings a t  Tap 2 (chemical engineering a rea)  

Di f fe ren t ia l  
Reading Pressure ( w . g . )  

Top or" duct 1 
2 
3 
4 
5 

Bottom o f  duct 5 

Test 4 

1. Test Conditions 

Leave building i n  same condition as  during Test 3 and, i n  addition, 
close the  manual dampers on a l l  the contained area hoods (seven 
hoods). 
closing it so t h a t  when they a re  reopened l a t e r  they can be re-  
turned t o  the same posi t ion.  

Mark the -gosition of the  damper arm on each hood before 

2. Measurements 

a .  
b. 

Cell d i f f e r e n t i a l  pressure manometer (w .g . )  
Air flow readings Tap 1 (outs ide Building 3047) 

Dif fe ren t ia l  
Reading Pressure ( w . g  .) 

Top of duct 1 
2 

3 
4 
5 

Bottom of duct 6 

c .  A i r  f l o w  readings Tap 2 (chemical engineering a rea)  

Di f fe ren t ia l  
Reading Pressure ( w . g . )  

Top of duct 1 
2 
3 
4 
5 

Bottom of duct 5 
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Test 5 

1. Test Conditions 

L a v e  building i n  sane condition a s  during Test 4.  
tu rn  o f f  all building supply and exhaust a i r  fans i n  both the  
contained and noncontained port ions o f  the  bui lding.  

In  addition, 

2 .  Measurements 

a. Cell d i f f e r e n t i a  pressme manometer (w.g.)  

b .  Air flow readings Tap 1 (outs ide Building 3047) 

Dif fe ren t ia l  

Reading Pressure (w.g.) 

Top of duct 1 
2 
4 
4 
5 

Bottom of duct 6 

c .  A i r  flow readings Tap 2 (chemical engineering a rea)  

Di f fe ren t ia l  

Reading Pressure ( w a g . )  

Top of duct 1 
2 
3 
4 
5 

Bottom of duet 6 

Test 6 
11_1 

1. Test Conditions 

Restore building t o  normal operating conditions as follows: 

a. 
b. 
c.  
d. @en decontamination room damper. 
e .  

Remove p l a s t i c  coverings over c e l l  air i n l e t s .  
Reconnect c e l l  d i f f e r s n t i a l  pressure gages. 
Open hood dampers t o  o r ig ina l  pos i t i on ,  

Turn on a l l  a i r  supply and exhaust fans. 



2 .  Measurements 

a. Air flow readings Tap 1 (outs ide  Building 3047) 

Different i a1 
Reading Pressure ( w . g . )  

Top o f  duct 1 
2 
3 
4 
5 

Bottom o f  duct 6 

b.  Air flow readings Tap 2 (chemical engineering area) 

Different Tal 
Reading Pressure ( w . q  .) 

Top of  duct 1 
2 
3 
4 
5 

Bottom of  duct 6 

Test 7 

1. Test Conditions 

Leave the  building i n  the  same condition as Test 6 (normal operation) 
except place the building i n  contairiment. 

2 .  Measurements 

T ime  t o  Reach 0.3 i n .  w.g. Time ( see)  

a. In  operating a rea  
b. In access a rea  
e .  In  c e l l  top  a rea  

Lowe s t  Bessu re  Reached 

d. I n  operating area 
e. In  access area 
f .  In c e l l  top area 

Time ( see )  Pressure ( i n .  w.g.) 



g. Air flow readings Tap L (outs ide  Building 3047) 

Dif fe ren t i a l  
Readinq Pressure (w.~.) 

Top of duct I 
2 
3 
4 
5 

Bottom of duct 6 

h. Air flow readings Tap 2 (chemical engineering,area) 

Di f fe ren t ia l  
Reading Pressure (w .g . )  

Top of duct 1 
2 
3 
4 
5 

Bottom of duct 6 

Test 8 

1. Test Conditions 

Leave the building i n  the same condition as during Test 7 ( i n  
containment) and shut of f  the a i r  supply fans t o  the  e n t i r e  
building (contained and noncontained a r e a s ) .  

2 .  Measurements 

i n .  w.g. 

a. 
b. Negative pressure i n  access area 
c ,  
d. 

Negative pressure i n  operating area 

Xegative pressure i n  c e l l  top  a rea  
A i r  flow readings Tap 1 (outs ide Building 5047) 

Dif fe ren t ia l  
Reading Pressure (w.g.)  

Tap of duct 1 
2 
3 
4 
5 

Bottom o f  duct 6 
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e .  A i r  flow readings Tap 2 (chemical engineering area)  

Di f f er e n t i  al 
Reading Pressure (w.g.) 

Top of duct 1 
2 
3 
4 
5 

Bottom of duct 6 



APPENaIX C 

0PEZA.TING PRCCEDURES AND mGULATIONS 
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Cell  Entry Through Rear Access Door 

1. 

2 .  

3 .  

4. 

5. 

6 .  

7. 

8 .  

9 .  

10. 

11. 

12. 

13 

Store a l l  radioact ive mater ia l  i n  appropriate shielded casks. Place 
waste and debris  i n  metal cans and remove v i a  conveyor. Place e m s  
i n  shielded dumpster or waste t ransfer  cask fo r  removal t o  the mrial 
Ground. 

Hose down e n t i r e  c e l l  with water. Allow 15 min fo r  c e l l  t o  drain.  

Check ins ide  of c e l l  with a Cutie P i e  Survey Meter t h a t  has been 
wrapped i n  p l a s t i c  and t ransfer red  t o  the  c e l l  v i a  t he  conveyor. 
Remove the survey meter when the  survey i s  complete. 

Posit ion conveyor dol ly  at  e i t h e r  cubicle A o r  B .  Choose the  cubtcle 
t h a t  i s  the grea tes t  distance from the  c e l l  t o  be opened. 

Set up rope supports around c e l l  door with necessary rad ia t ion  and/ 
o r  contamination signs attached t o  the rope. 

Spread and tape b l o t t e r  paper over e n t i r e  roped-off area. 

Provide separate p las t ic - l ined  receptacles f o r  used p l a s t i c  suits, 
coveral ls .and caps, gloves and bootees, and waste. 

Prepare decontamination procedure and/or rad ia t ion  work permit. 
procedure should include reagents (concentration and volume) t o  be 
used, method of application, removal of equipment, d i spos i t ion  o f  
equipment, po ten t i a l  hazards, e t c .  

The 

Contact manipulator c e l l  supervisor for c e l l  key. 

Set Emergency Damper Control switch t o  ind ica te  s e t t i n g  fo r  c e l l  t o  
be entered. 

Due t o  the  e f fo r t  required t o  open t h e  c e l l  doors, two men s h a l l  
perform the operation. 
i s  t o  handle the Cutie Pie Survey YoL Ler . 

One man i s  t o  open the door and the other 

Determine rad ia t ion  l eve l s  i n  the  c e l l  (survey meter and smears) and 
consult  c e l l  supervisor for necessary protect ive clothing t o  be used. 

Cell  en t ry  for  the  purpose of decontamination, equipment in s t a l l a t ion ,  
equipment removal or equipment r epa i r s  involving the use or possible 
contact with radioact ive solut ions o r  so l ids  s h a l l  require  the follow- 
ing protect ive clothing: 

1 pa i r  contamination coveral ls  
1 pa i r  p l a s t i c  bootees ( taped t o  coveral ls)  
1 p a i r  rubber gloves ( taped t o  coveral ls)  
Safety glasses  
Safety shoes 
Cotton cap 
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Film badge, penc i l  meters, chirper,  dosimeter, and f i lm r ing  
Ais-line p l a s t i c  s u i t  complete with rubber gloves and p l a s t i c  

boo t ees  

14. The following protect ive clothing s h a l l  be considered the minimum 
requirement for c e l l  entry:  

Contamination coveral ls  
Cotton or rubber gloves (taped t o  coveral ls)  
Shoe covers 
P la s t i c  bootees ( taped t o  covera l l s )  
Safety shoes 
Cotton cap 
Film badge, penc i l  meters, chirper,  dosimeter, and film r ing  
Assault mask 

15* When personnel a r e  working ins ide  a c e l l ,  a t  l e a s t  one man m u s t  be 
ava i lab le  outs ide the  c e l l  t o  assist with timekeeping, dressing, 
undressing, e t c .  and have the  minimum requirement protect ive cloth-  
ing avai lable  for emergency c e l l  entry.  

16. In-ce l l  Procedure 

a. Check a l l  suspicious mater ia l  with a portable rad ia t ion  detector .  

b .  Do not remove anything by hand before checking with a survey 
meter. Use tongs, p l i e r s ,  extended brushes o r  any other  device 
which w i l l  keep the hands and body i n  rad ia t ion  f i e l d s  <5 R/hr. 

c.  Work at a normal speed. Do nat become exci ted as th i s  requires  
a greater air supply and general ly  means a departure from safe 
work habits e 

Cell  Entry Through Top Plugs 

1. Store aLI radioact ive material. i n  appropriate shielded casks. Place 
waste and debris  i n  m e t a l .  cans and remve v i a  conveyor. 
i n  shielded dumpster or waste t r ans fe r  cask for removal to Fiurial 
Ground. 

Place cans 

2 .  Hose down e n t i r e  c e l l  with water i f  possible.  
t o  drain. 

Allow15 min fo r  c e l l  

3 .  Posi t ion conveyor dol ly  a t  e i t h e r  cubicle A o r  B. Choose the cubicle 
t h a t  i s  the  g rea t e s t  dis tance from the c e l l  t o  be opened. 

Set up rope supports around the  c e l l  t o  be entered with necessary 
rad ia t ion  and contamination signs attached t o  the ropes. 
When opening c e l l s  B or C,  notif'y personnel i n  Laboratory B of 
changing conditions near the Laboratory access door. 

4. 
NOTE: 



5. Place and tape down b l o t t e r  paper inside the  roped-off area except 
over the  c e l l  blocks t o  be removed. 

/- 
0 .  Set up rope supports around a rea  where c e l l  blocks a re  t o  be stored. 

Attach appropriate rad ia t ion  o r  contamination signs t o  the  ropes. 
Place and tape down b l o t t e r  paper inside the roped-off area.  

7 .  Remove t h e  6-in.4ia.m plug from the  c e l l  blocks. 
i t  i n  p l a s t i c .  

Obtain survey of c e l l  i n t e r i o r  through plug opening with su i tab le  
survey instrument. 

Contact manipulator c e l l  supervisor concerning c e l l  block removal. 

Survey and wrap 
?lace it on paper i n  roped-off area. 

8. 

9. 

10. S t a r t  A C - 1 1 7  fan before removing c e l l  blocks. 

11. Due t o  the  e f f o r t  required t o  operate the  hois t  and guide tine blocks, 
two men s h a l l  perform the  operation - one man t o  remove the blocks 
and the  other  t o  handle the  survey meter. 

12. Survey underside of each block and take fou r  spot smears t o  determine 
t ransferable  contamination. 
specif ic  handling ins t ruc t ions .  
nee e s sary . 

Consult manipulator c e l l  supervisor for  
Decontaminate t o  <5OOO dis/min i f  

13. Wrap each block i n  double p l a s t i c  sheet and place within roped-off 
area. 

14. Determine rad ia t ion  l eve l s  i n  t h e  c e l l  (survey meter and smears) and 
consult c e l l  supervisor for necessary protect ive clothing t o  be used. 

15. Prepare decontamination procedure and/or radiat ion work permit. The 
procedure should include reagents (concentration and volume) t o  be 
used, method o f  application, removal o f  equipment, disposi t ion of 
equipment, po ten t ia l  hazards, e t c  

Cel l  entry fo r  the  purpose of decontamination of equipment, equipment 
removal, o r  equipment repa i rs  involving the  use o r  possible contact 
w i t h  radioactive solutions s h a l l  require the following protect ive 
clothing : 

16. 

1 pa i r  contamination coveral ls  
1 p a i r  p l a s t i c  bootees (taped t o  coveral ls)  
1 p a i r  rubber gloves (taped t o  coveral ls)  
Safety glasses  
Safety shoes 
Cotton cap 
Film badge, penci l  meters, chirper,  and dosimeter 
Air-l ine p l a s t i c  sui t  complete with rubber gloves and p l a s t i c  

bootees 
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l r T .  The following protect ive clothing shall be considered the  minimum 
requirement f o r  c e l l  entry:  

Contamination coveral ls  
Cotton or rubber gloves ( taped t o  coveral ls)  
Shoe covers 
P la s t i c  bootees ( taped t o  covera l l s )  
Safety shoes 
Cotton cap 
Film badge, penc i l  meters, chirper ,  and dosimeter 
Assault mask 

18. When personnel are working ins ide  a cell., a t  l e a s t  one man must be 
ava i lab le  outside the  c e l l  t o  assist with timekeeping, dressing, 
undressing, e t c .  and have the  minimum requirement protect ive cloth-  
ing avai lab le  f o r  ae rgency  c e l l  entry.  

Handling and Storage of Rare and Valuable Materials 

1. Each u n i t  (source, capsule, b o t t l e ,  e t e  .) s h d l  be s tored i n  a 
container t h a t  i s  i d e n t i f i e d  by a band of yellow tape and a number. 
The number shall appees i n  at  l e a s t  three places (-L20° apa r t )  
along with the words PRODUCT STORAGE CAN. 

2. A card s h a l l  be f i l l e d  in  with the following information: 

a. Date 
b. Radioactive material ,  form and a o u n t  (cur ies ,  g m s ,  e tc . )  
c .  
d. Product storage can number 
e. Signature 

Radiation survey measurement ( i f  avai lable)  

3. The card shall be displayed at  t h e  operating face of t he  c e l l  where 
the mater ia l  i s  stored. 
t h e  c a r d  shall be displayed a t  the new loca t ion  w i t h  t he  t r ans fe r  
noted. 

If the  mater ia l  i s  noved t o  another c e l l ,  

4. Entr ies  shall be recorded i n  t h e  Cel l  Log Book. 
i s  available a t  each c e l l  for a l l  operations a f fec t ing  the t ransfer ,  
storage, processing, handling o r  disposal  of product materials.) 
Entr ies  shall include the date  and time of t h e  operation and the 
signature of the  person performing che operation. 

( A  separate book 

5. All product storage cans must be inventoried each day and recorded 
i n  the l o g  book. Also, each can must be accounted f o r  before waste 
t r ans fe r s  t o  the  Burial Ground are  made. When it becomes necessary 
t o  r e t i r e  a product storage can, a descr ipt ion o f  t he  disposi t ion 
must be recorded i n  the  l o g  book. 



Inter-Cel l  Conveyor Operation 

Description 

The conveyor consis ts  of a cable-operated, motor-powered, 4-wheeled dol ly  
t h a t  t r ave l s  from cubicles A and B a t  each end of t h e  c e l l  block through 
c e l l s  A, B y  C,  and D. Design l imi ta t ions  for t he  dolly include a maximum 
weight of 50 l b  and a maximum s i ze  of 12 x 12 x 12 in. 

The conveyor may be operated from each of six s t a t ions  - cubicles A and 
B and c e l l s  A, By C, and I). L i m i t  switches s top the  dol ly  a t  the  desired 
s ta t ion .  Indicator  l i g h t s  show dol ly  location. Safety switches auto- 
matically lock out t h e  drive mechanism when the  r e a r  access door i s  opened 
or t he  top  shielding blocks a re  removed. 
ing it necessary t o  move the  dolly,  the  manipulator c e l l  supervisor should 
be contacted. ) 

(Should an emergency a r i s e  mak- 

Operat ion 

1. Observe locat ion of dol ly  and check with other operation personnel 
t o  be sure t h a t  dol ly  i s  empty. 

2. To move the  dol ly  from one posi t ion t o  another proceed t o  the  desired 
dest inat ion and press the  center button. 

3 .  When indicator  l i g h t  comes on a t  t he  dest inat ion,  remove access cover 
and check posi t ion of dolly. 
by pressing appropriate - jog button. 

It may be moved t o  the r igh t  or l e f t  

Radioactive Sol id  Waste Handling and Disposal 

A l l  s o l i d  radioactive waste except transuranium so l id  waste w i l l  be 
packaged and handled according t o  number 5 .1  (Disposal of Solid Zadio- 
ac t ive  Wastes) of t h e  Health Physics Procedures and Practices f o r  Radia- 
t i o n  Protection Manual. Low-level waste may be placed i n  p las t ic - l ined  
hot cans f o r  t r a n s f e r  t o  a yellow dumpster o r  by spec ia l  request be  sent 
d i r ec t ly  t o  the  B u r i a l  Ground (see Hot Can Handling Procedure). 

The manipulator c e l l  supervisor s h a l l  be consulted concerning t h e  decon- 
tamination, packaging, cask procurement, cask loading, and cask removal 
operat ions. 

Form UCN-2822, Request f o r  Transfer of Contaminated Material t o  Burial  
Ground, shal l  accompany a l l  shielded cask or spec ia l  t r ans fe r s  t o  the  
B u r i a l  Ground from Building 3047. 
executed as required (see Procedures and Practices f o r  Radiation Pro- 
tec t ion ,  Health Physics Manual, No. 12-32.1, page 2 ) -  

A Radiation Work Permit s h a l l  be 

Four types of shielded t r ans fe r  casks a re  avai lable  f o r  use i n  Building 
3047 t o  t ransport  high-level and intermediate-level beta and gamma waste 
t o  the Surial Ground. One type of shielded cask (two avai lable)  i s  a 
shielded dumpster w i t h  approximate inside dimensions as follows: 
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23 by 68 in.  

28 in .  a t  back 
32 in.  a t  

44 by 68 in.  

30 f t 3  

a t  bottom 
a t  t op  

approximate volume 

The mater ia l  of construction i s  steel .  and t h e  shielding i s  l - in . - th ick  
lead. Arrangements fo r  t he  cask may be made through the  Bur ia l  Ground 
foreman, telephone 3-6356. 

The second type of shielded cask (two ava i lab le)  i s  a shielded dumpster 
with approximate inside dimensions as follows: 

20 by 38 in. 
37' by 38 in. , a t  top  

a t  bottom 

24 in.  a t  back } 
16 in. a t  f ron t  height 

10 ft3 ' approximate volume 

The mater ia l  of construction is  s t a i n l e s s  steel. and the  shielding is 
4 in. of Lead. 
other i s  s tored a t  t h e  Fiss ion Products Development Laboratory. 

One of the  casks i s  s tored  in Building 3029 and t h e  

The t h i r d  cask accommodates a one-gallon can and i s  designed f o r  t op  or 
bottom loading and f o r  bottom discharge. 
lead. Cans may be  introduced and removed from conveyor cubicles A or B 
with t h e  cask. 

The shielding i s  4-in.-thick 

After  the  cask is  loaded and the  drawer is locked i n  t h e  closed posi t ion,  
it s h a l l  be enclosed i n  two o r  more layers  of heavy p l a s t i c  sheet and 
placed i n  a metal t r a y  for t r a n s f e r  t o  t h e  B u r i a l  Ground. 
be secured t o  prevent l a t e r a l  or v e r t i c a l  movemen%. 

The cask m u s t  

The four th  type of shielded cask i s  the  Pierce cask. It is designed f o r  
Cop loading and i s  emptied by t i l t i n g  t o  an inverted pos i t ion  and allow- 
ing the  waste packages t o  s l i d e  out. 
and the  cavi ty  s i z e  i s  12 in. d i m  by 24 in. high. 
cask i s  -10,000 lb.  

The shielding i s  8-in.-thick lead  
The weight of t h e  

Materials and equipment t o  be removed from the hot c e l l s  must be emptied 
of a l l  radioact ive so lu t ion  and decontaminated with detergents and/or 
complexing agents. The mater ia l  s h a l l  be placed i n  metal cans with covers 
taped on where possible.  Large or  odd-shaped mater ia ls  o r  equipment s h a l l  
be enclosed i n  heavy p l a s t i c ,  wooden coff ins  or bothe Radioactive solu- 
t i ons  m u s t  not be placed in  the  t r a n s f e r  casks. 

The equipment s h a l l  be packaged f o r  removal from the c e l l s  before the  
t r ans fe r  cask is  placed i n  the building t o  avoid inactivat5ng the  casks 
for prolonged periods of time, Also, t h e  casks a r e  not t o  be used as 
telnporary storage shields .  
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A l l  transuranium so l id  waste will be packaged and handled according t o  
the "Interim Procedure for Storage o f  'Transuranium Solid Waste, I' number 
A-9 i n  the  Health Physics Procedures and Practices f o r  Radiation Fro- 
t ec t ion  Manual. 

1. 

2 .  

3. 

4. 

5 .  

1. 

2 .  

3. 

4. 

5 .  

6 .  

7 .  

Hot C a n  Handling Procedure 

Cans reading<200 m/hr w i l l  be placed i n  the  shielded dumpster at 
the  eas t  end of the  Isotopes Area by Isotopes Development Department 
personnel. Place radiat ion tags  or signs on cans i n  use reading 
>6 m/k.  

Cans reading >200 m R / k  must be handled on a special  pickup bas is  
( c a l l  Burial  Ground, 3-6356, t o  arrange fo r  special  pickup). 

Use only "Approved for  Use" tagged empties equipped with a p l a s t i c  
bag l i n e r .  

The Zoning Procedure i s  always i n  e f fec t .  

Personnel i n  Building 3047 are responsible f o r  the following: 

a. Taping t h e  bags closed. 
b. 
c .  
d. 

Monitoring and tagging a l l  cans. 
Taping on covers on a l l  cans f o r  Burial Ground pickup. 
?lacing cans i n  proper locat ion fo r  pickup. 

Manipulator Change-Out Procedure 

Remotely decontaminate manipulator. 

Remotely de-tong manipulator t o  be removed. 

Spread and tape down b l o t t e r  paper i n  f ron t  of c e l l .  

Drape p l a s t i c  sheet down the  front  face of  c e l l .  

Rope off operating area.  

Shut down AC-118 supply fan. 

NOTE: When extremely hazardous contamination i s  suspected, an 
announcement should be made over the PA system and the 
building should be put i n to  containment condition. 

Obtain Radiation Work Permit. 
Fnysics representative s h a l l  sign Radiation Work Permit. 

Supervisor i n  charge and Health 
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8 .  Kin imum protect ive clothing requirements we: 

Coveralls 
Shoe covers 
Glove s 
Assault mask 
Cap 

9. Millwright w i l l  proceed with n o m 1  manipulator removal procedure, 
which includes bagging in p l a s t i c  as it i s  removed. Xealth Physics 
representat ive w i l l  be i n  attendance cont inual ly  during manipulator 
removal. 

10. After removal, rad ia t ion  permitting, a smear should be taken on the  
s lave end of the  manipulator by caref'ully cu t t ing  the p l a s t i c  cover- 
ing and resea l ing  a f t e r  the  smear i s  taken.. 

11. Decontamination procedure w i l l  be determined by the  above smear. 

12. After manipulator is replaced, a l l  paper and p l a s t i c  should be 
picked up and t h e  e n t i r e  operating area should be smeared and 
cleaned if necessary. 

14. If bui lding w a s  put i n t o  containment for removal of manipulators, 
r e tu rn  the  building t o  normal conditions. 

Vacuum Surge Tank Draining 

The annunciator i n  Room LO9 and vacuum p i t  panelboard w i l l  sound an 
alarm when F-104 has a l i q u i d  l e v e l  of -7 in .  

1. 
Acknowledge both alarms, 

2 .  

3 .  

Shut down vacuum system by stopping vacuum pump (5-101) a 

Bleed off  vacuum i n  F-104 t o  atmosphere by opening bleed valve a t  
vacuum p i t  panelboard. 

4. open HCV-104. 

5. open steam t o  J-108 (steam jet) (HS-108). 

6. Allow j e t  t o  run u n t i l  TI-108 indica tes  t h a t  F-104 i s  empty. 
o f f  steam. 

 urn 

7. Close HCV-104. 

8 .  F-104 should be r insed with &O each time it becomes necessary to 
empty tank under normal operations. 
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9. 

10. 

11. 

12. 

1. 

2. 

3 .  

4. 

5. 

6. 

7 .  

8. 

9. 

To r in se  F-iO4, star t  vacuum system and add H20 through bleed valve 
at  panelboard u n t i l  the  l e v e l  a l a r m  sounds. 

Repeat s teps  2 through 7. 

S t a r t  vacuum pump.. 

Reset a l l  alarms. 

Vacuum S e a l  Water Tank Draining 

Shut down vacuum system by stopping vacuum pump (J-101). 

Open HCV-105. 

Turn on steam t o  J-108. 

Continue j e t t i n g  u n t i l  TI-108 indica tes  t h a t  F-105 i s  empty. 

NOTE: Low-level alarm will sound. 

Close HS-108. 

Close HCV-105. 

Add H20 t o  F-105 through valve at panelboard u n t i l  l e v e l  alarm on 
F-105 i s  i n  normal condition. 

S t a r t  J-101. 

Reset a l l  alarms. 

Vacuum P i t  Entry 

1. A Health Physics surveyor should be i n  attendance a t  a l l  times when 
entry in to  the  vacuum p i t  becomes necessary. 

2 .  If a t  a l l  possible, the  vacuum sysltem should be shut down, and F-lQ5 
and F-104 should be r insed as per Vacuum Surge T a n k  Draining Procedure. 

3. Set up contamination zone around access port .  

4. pull maninole cover from vacuum p i t  access port .  

5 .  Have Health Physics survey c a r e f i l l y  from top o f  por t .  

r- 

0 .  Health Physics surveyor w i l l  survey and spot-smear vacuum p i t ;  t h i s  
survey and s m e a r  procedure will determine protect ive clothing t o  be 
worn. 



Hot Off-Cas and Cel l  Vent i la t ion Swnp J e t  Operation 

Description 

Two sumps are located ins ide  c e l l  D t o  drain the  hot off-gas and c e l l  
ven t i l a t ion  ducts. 
empties i n t o  a 10-gal s t a i n l e s s  s t e e l  discharge tank. 
i n  the system a re  remotely operated bellows-sealed valves. 
a r e  located on the  operating face of c e l l  D. 

Each sump has a separate steam j e t  syphon which 
The process valves 

The controls 

High-level pressure switches f o r  each sump a re  located on t h e  face of 
c e l l  D, and the  alarm i s  connected t o  the  Edwards Annunciator Panel i n  
t h e  c e l l  operating area.  

When the  alarm i s  act ivated,  acknowledge the  audible alarm and proceed 
with the  following operat ions. 

1. Ce l l  Vent i la t ion Sump 

a. 
b. 

d. 
e. 
f .  
@;* 
h. 
i. 

C. 

Close valves 1, and 5 
Open valve 2 
Open valve 4 
Open manual steam valve labeled STEAM TO CELL VENT. 
Allow steam t o  flow fo r  -1 min a f t e r  alarm l i g h t  goes off 
Close manual steam valve 
Close valve 4 
Close valve 2 
Open valves 1 and 5; observe flow from tank t o  dra in  

SUMP JET 

2. Hot Off-Gas Sump 

a. 
b e  

d. 

f. 
&;* 
h. 
i. 

C. 

e. 

Close valves 1 and 5 
Open valve 2 
Open valve 3 
Open manual steam valve labeled STEAM TO H.O.G. SUMP JET 
Allow steam t o  flaw f o r  -1 min a f t e r  alarm light goes off 
Close manual steam valve 
Close valve 3 
Close valve 2 
Open valves 1 and 5; observe flow from tank t o  drain 

Vacuum P i t  Panelboard 

1. Acknowledge alarm a t  Edwards Annunciator and then a t  vacuum p i t  
panelboard. 

2. The following items could came alarm. 

a. Surge Tank High Level 

Correction - contact one of t he  persons mentioned i n  3. f o r  
ins t ruc t ions  
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b. 

C. 

d. 

e. 

Vacuum P i t  Sump High Level 

Correction - open ~x-101 vacuum sump dra in  valve. Open HS-108 
steam t o  j e t  valve. 
un t i l  temperature indicator on TI -108  shows a r i s e  
i n  temperature. 

Allow steam j e t  t o  operate 

Close HS-101 and HS-108. 

TA-101, TA-108, T A - l O U ,  TA-103, and TA-105 

Correation - check Wheelco Controllers and note which i s  causing 
alarm. 

TA-101 Vacuum Pump South Bearing Case Temperature - contact one 
of t h e  persons mentioned i n  3. f o r  instruct ions.  

Jet  Discharge Temperature - check HS-108 (steam t o  j e t )  
valve t o  make sure t h a t  it i s  closed. 

TA-108 

TA-1OLA - not operating 

TA-103 C - l O 3  Heater Exchanger &O Discharge Temperature - increase 
flow through cooling H;zO rotometer by opening manual valve 
located j u s t  behind rotometer. 

TA-105 Seal  H20 Temperature - increase flow through cooling 
&O rotometer by opening manual valve located j u s t  
behind rotometer. 

Seal  H20 Tank (F-105) Low Level 

Correction - add H20 t o  F-105 by manual valve located behind 
panelboard u n t i l  alarm returns  t o  normal condition. 

Seal H20 Tank (F-105) High Level 

Correction - open HS-107 valve, open HS-108 ,  and allow j e t  t o  
operate unt i l  alarm returns  t o  normal. 

3. For fur ther  information contact: 

W- G. TatUn Lenoir City 986 -8649 
E.  E. Pierce Kingston 376 -6316 
T.  A. Butler Oak Ridge 482-1363 

Containment 

1. I n  the  event the building should be i n  containment, designated l i g h t s  
a t  each entrance t o  the  containment area will be f lashing and an 
intermit tent  sounding horn can be heard i n  each s t a i rwe l l  and also 
i n  the  operating area. 



2. Cal l  Health Fhysics. 

3 .  Check r ad ia t ion  monitor panel i n  southeast s t a i r w e l l  t o  see if 
containment was caused by a rad ia t ion  incident.  

NOTE: It takes two a i r  monitors alarming simultaneously 
t o  cause building t o  go i n t o  containment. 

4. If radia t ion  has caused building t o  go i n t o  containment, have Health 
Physics "dress out" i n  appropriate protect ive clothing and en ter  
containment area t o  survey t h e  s i tua t ion .  

After survey has been completed, contact one of t h e  persons l i s t e d  
i n  1Q. f o r  fu r the r  ins t ruc t ions .  

5 .  

6 .  If rad ia t ion  d id  not cause the  building t o  go i n t o  containment, 
en te r  operating area and press Alarm Reset button on A i r  System 
Control B n e l  and on Edwards Annunciator. 
horns. 
is  r e s e t  and building i s  back i n  normal condition. 

This w i l l  s top  all 
Flashing l i g h t s  w i l l  continue t o  operate u n t i l  A i r  System 

7.  If power f a i l u r e  caused containment, follow Power Surge Correction 
Procedure. 

8. Check pressure d i f f e r e n t i a l  between c e l l s  and operating area. A 
d i f f e r e n t i a l  of -0.25 in .  w.g. w i l l  cause building t o  go i n t o  con- 
tainment. Note which c e l l  or c e l l s  caused containment and contact 
one of the  persons l i s t e d  i n  LO. 

9 .  To r e s e t  containment and r e tu rn  building $0 normal condition a f t e r  
the  cause has been corrected, do t h e  following: 

a. Press "Reset" button on A i r  System Control Panel. 
b. S t a r t  AJ-102, AJ-105, and A J - 1 0 6  a t  Motor Control 

Center i n  Room 102. 

10. For fu r the r  information contact: 

W. G. Tatum Lenoir City 986 -8649 
E. E. Pierce Kingst on 376 -6316 
T. A. Butler Oak Ridge 48 2 - 13 63 

Building 3047 Plant Evacuation Procedure 

Immediately upon hearing the Plant F3acua.t ion s igna l ,  the  following 
operations w i l l  be performed: 

1. Shut down a l l  operations possible.  
and of-tices. 

Turn out l i g h t s  i n  labora tor ies  



2. The searchers w i l l  search t h e i r  assigned areas, a l e r t i ng  and 
evacuating a l l  personnel. 

3 .  Evacuation route follows Isotope Circle t o  5 t h  S t r ee t  t o  Central  
Avenue t o  East Portal .  

4. After making a search of t h e  building, t h e  searchers w i l l  report  t o  
t he  building warden a t  the  southeast s ta i rwel l ,  f i r s t  f loor .  

Building 3047 Safety Regulations 

Protective Clothing and Equipment 

1. Protective Clothing 

The normal minimum protect ive clothing required f o r  work i n  the  
laborator ies  and c e l l  areas of Building 3047 consis ts  of t h e  
following: ( a )  sa fe ty  glasses,  ( b )  khaki clothing, lab  coat, and 
( c )  safety shoes. Such items as  coveralls,  gloves, caps, jackets,  
e tc .  a re  provided f o r  wear as  needed. 

Clothing should f i t  properly. Loose clothing can get  snagged on 
equipment, clothing legs t h a t  a re  too  long can lead t o  f a l l s ,  o r  
clothing t h a t  i s  too  t i g h t  can cause discomfort and l o s s  of e f f i -  
ciency. Clothing marked "contaminat ion" cannot be worn outside 
regulated zone areas except when t rave l ing  in a properly marked 
vehicle. 

2. Gas Masks 

Three types of gas masks a re  avai lable  f o r  use i n  Building 3047: 
( a )  standard assaul t  mask, ( b )  fu l l -v is ion  mask, and ( c )  air-supplied 
resp i ra tor .  Gas masks a re  used i n  areas where airborne contamination 
or vapor hazards ex i s t  o r  can be expected t o  occur. These areas a re  
designated by supervision as  they occur, and a gas mask must be worn. 
Certain areas a re  permanent gas mask areas. Gas masks a re  used once 
and then sent  f o r  cleaning. They should be placed i n  p l a s t i c  bags 
and delivered t o  the  Xealth Physics of f ice  a f t e r  use, not l e f t  ly ing  
around. m e  glasses cannot be worn with e i t h e r  t he  assaul t  mask o r  
t he  fu l l -v is ion  mask. 

A supply of gas masks i s  kept on hand f o r  normal use. The gas masks 
i n  the  Emergency Cabinet a r e  f o r  emergency use. If it i s  necessary 
t o  use masks from these cabinets because of short  supply, supervision 
should note t h i s  and replace the  masks as soon as possible. The masks 
i n  the  Emergency Cabinet a re  not t o  be removed without permission of 
t he  building supervisor, except i n  emergencies. 

3. Air-Line Sui t  

The a i r - l i ne  s u i t  i s  used f o r  protection from contamination and f o r  
some chemical work. It consis ts  of three sections: ( a )  a i r - l i n e  



vest ,  ( b )  p l a s t i c  top  and helmet, and ( e )  p l a s t i c  t rousers .  
ves t  i s  worn under t h e  t op  and an a i r - l i n e  i s  connected t o  9 ili-iick 
connect f i t t i n g  on the  vest .  A headband with a i r - l i n e  attached 
f i t s  around the  forehead and two air l i n e s  extend i n t o  t h e  legs  
of the  s u i t .  Comyessed a i r  a t  25 p s i  i s  supplied t o  the  s u i t .  
A drawstring i n  the  top  pa r t  of t he  s u i t  allows it t o  be t i g h t -  
ened j u s t  below t h e  waist and a i r  i s  exhausted a t  t h i s  point. 
Normally, not more than 50 f t  of a i r  l i n e  i s  used between the  a i r  
supply and the  s u i t ;  permission t o  use more must be obtained from 
building supervision. 

The 

When working i n  an a i r - l i n e  s u i t ,  an operator must be observed 
constantly.  The observer gives ass i s tance  while put t ing on or 
removing the  s u i t  and observes while t h e  work i s  being dane. 
He keeps the  a i r  l i n e  s t r a i g h t ,  provides too l s  and equipment, 
and must be ready t o  give emergency ass i s tance  i f  required. 

S i tua t ions  which require  a i r - l i n e  s u i t s  include decontamination 
h c e l l s ,  handling of la rge  amounts of acid,  and removal of con- 
taaninated e q u i p e n t  from c e l l s .  

Air- l ine s u i t s  a r e  checked f o r  damage when they a re  brought i n t o  the 
building. They should a l s o  be inspected by t h e  observer before use. 

No more than two a i r  l ines  should be used a t  one s t a t i o n  a t  t he  
normal air pressure se t t i ng .  

4. Face Shield 

P l a s t i c  face sh ie lds  a re  t o  be worn while pouring or mixing chemi- 
ca ls .  These sh ie lds  a r e  not designed a s  protect ion from impact, 
but a r e  t o  prevent harmful chemicals or p a r t i c l e s  from coming in  
contact with the  face.  

Pace sh ie lds  should be cleaned before and a f t e r  use, and should be 
kept off t h e  work tab les .  Face shields  ly ing  around a re  l i k e l y  t o  
pick up harmful chemicals. 

5. Safety Glasses 

It is  a building regulat ion that  safe ty  glasses  or t h e i r  equivalent 
be worn a t  a l l  times by personnel working i n  the  building. 

There is  a ce r t a in  res i s tance  on t h e  pa r t  of some personnel t o  t h e  
wearing of s a fe ty  glasses.  
sa fe ty  glasses a re  intended far the  protect ion of t he  individual.  
Everyone should be aware of t he  obvious need for eye protection; 
however i f  a person cannot accept l o g i c a l  explanations of t h i s  
need, two statements cover the  wearing of sa fe ty  glasses:  

Like a l l  e ther  items i n  t h i s  group, 

a. Common sense suggests them, and 
b. Regulations require  them. 
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Failure t o  wear safe ty  glasses is grounds f o r  d i sc ip l inary  action. 

6. 

17. 

8. 

Any person who breaks, misplaces, contaminates o r  otherwise renders 
h is  sa fe ty  glasses unusable should report  t h i s  immediately t o  super- 
vision. 
being replaced. 

Laboratory goggles may be worn while sa fe ty  glasses  a re  

Hard Hat 

A t  ce r ta in  times areas i n  the  building may be designated as  "hard 
hat" zones. 
wearing of hard hats  i s  required a t  a l l  times. 
entry i n t o  a "hard hat' ' zone requires  a hard hat. 
kept on hand as part of t h e  building protect ive equipment. 

These areas a re  posted with appropriate signs and 
Even temporary 

Hard ha ts  a r e  

Safety Shoes 

Safety shoes a re  supplied t o  a l l  personnel 
while working i n  t h e  building. 

Safety B e l t  and Line 

and should be worn 

Safety b e l t s  and harnesses a re  used mostly 
a ce l l .  When a worker i s  i n  a c e l l  with a 

f o r  work a t  t h e  t o p  of 
sa fe ty  l i n e ,  an observer 

i s  required. Also, t h e  safety l i n e  must be secured a t  t h e  t o p  of 
t h e  c e l l .  For work on the  top  of a c e l l ,  t h e  l i n e  must be secured 
with the  minimum length of l i n e  which a l l m s  t h e  necessary freedom 
of movement. If a safety b e l t  i s  used with a p l a s t i c  a i r - l i n e  sui t ,  
it should be worn under t h e  s u i t  so t h a t  t h e  be l t  cannot r e s t r i c t  
t h e  a i r  l i ne .  

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

"Sash cord" is  not t o  be used f o r  sa fe ty  l ines .  - 
Summary: The use of personal sa fe ty  equipment i s  the  respons ib i l i ty  of 
each individual f o r  h i s  own protection. However, since t h e  safety of 
a l l  employees i s  of d i r ec t  concern t o  supervision, the  supervisor must 
make s w e  t h a t  the  proper use of sa fe ty  equipment i s  known and adhered 
t o  by a l l  h i s  personnel. 

Handling and Storing of Chemicals and Eauiument 

1. All materials weighing over 50 l b  w i l l  be handled by two or more 
men or by the  crane. The weight l i m i t  i s  50 l b  per man. 

2. Loading areas w i l l  be chained off when equipment o r  chemicals are  
being l i f t e d  with t h e  crane. 



3 .  Gas cylinders w i l l  be handled according t o  standard procedure and 
a l l  empties w i l l  be tagged and placed i n  t he  EMPTY racks. 

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

4. 

5. Acid bo t t l e s  w i l l  be car r ied  i n  approved containers and a l l  empties 
w i l l  be cleaned immediately a f t e r  emptying. 

6 .  All empty chemical containers s h a l l  be removed from the building 
and s tored  i n  proper places as soon 8s possible.  

7 -  A l l  solvents w i l l  be contained i n  approved vessels  and s tored 
ins ide  approved solvent s-torage cabinets.  

8. A l l  areas  s h a l l  be kept c lean of mater ia ls  a t  t h e  safe ty  showers, 
f i r e  f igh t ing  equipment, a i s l e s ,  and ex i t s .  

9. Flammable mater ia l  w i l l  not be s tored under or above any s ta i rwel l .  

Mechanical and E l e c t r i c a l  Equipment 

1. No mechanical equipment, i.e., cranes, pump, ag i t a to r s ,  e tc .  w i l l  
be operated u n t i l  t he  operator personally c lears  t he  immediate area 
of personnel. 

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

3 .  Danger tags w i l l  not be removed from equipment by anyone except 
the  person who o r ig ina l ly  placed them on the  equipment. 

4. When not i n  use, the  crane hook w i l l  always be l e f t  a t  least 7 f t  
above t h e  f loor  or  within a roped-off area. 

F i r e  Fighting acd Emergency Equipment 

1. Cel l  personnel s h a l l  acquaint themselves with the  operation and 
loca t ion  of all f i r e  f igh t ing  and other emergency equipment. 

2. All personnel s h a l l  acquaint themselves with the  operation and 
loca t ion  of all safe ty  showers. 

3 .  All personnel sha l l  acquaint themselves with the  operation and 
loca t ion  of a s sau l t  masks and a i r - l i n e  s u i t s .  

Safety and Housekeeping 

Since good housekeeping is  conducive to safety,  the  building supervisor 
i s  responsible f o r  keeping the  building i n  an orderly fashion a t  a11 
times . 



The building supervisor, o r  h i s  designated representat ive,  shall  to^ 
t h e  bui lding each working day looking for possible hazards, equipment 
needing r epa i r ,  o r  improvements t h a t  could be made. 



APPENDIX D 

CALCULATION METHODS 
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Maximum Downwind Dose 

Radioactive mater ia l  t h a t  may become dispersed i n  t h e  a i r  of a c e l l  i n  
Building 3047 i s  car r ied  through underground duct work t o  t h e  Isotopes 
Area F i l t e r  P i t  and then t o  the Building 3039 s tack  where t h e  a i r  i s  
discharged t o  the  atmosphere a t  a height of 200 f t .  A l l  of the d i s -  
pers ib le  inventory i n  a c e l l  w i l l  not reach the  f i l t e r s  because some 
pa r t i c l e s  w i l l  be too la rge  t o  remain entrained i n  the  a i r  stream and 
many others w i l l  be removed by impingement against  t he  walls of t h e  
c e l l  and ducts. For the  purpose of these calculations,  it i s  assumed 
t h a t  2076 of the  d ispers ib le  inventory i n  the c e l l  reaches the  f i l t e r  
p i t  and t h a t  t he  pa r t i c l e  s i z e  d i s t r ibu t ion  and f i l t e r  eff ic iency are  
as fo1lows:l 

Pa r t i c l e  Size Percent of F i l t e r  Removal 
Range (w) Total  Weight Efficiency ( 5 )  

20.3 98.8 
0.1-0.3 1.1 

< 0.1 0.1 

If it i s  assumed t h a t  t he  radioactive mater ia l  
f i l t e r s  passes out t he  s tack  i n  a short  period 

99 * 95 
95.0 
87.0 

which penetrates the 
of time, t he  maximum 

dose w i l l  occur a t  the  point where t h e  piume h i t s  t he  ground and w i l l  
depend on the  d i lu t ion  of t he  plume as it expands upon leaving the  
stack. 
of t h e  stack, wind velocity,  and atmospheric conditions and i s  evalu- 
a ted  f o r  a spec i f ic  s e t  of conditions as follows:" 

The extent of the  d i lu t ion  w i l l  vary according t o  the  height 

k m a  = 2/(7l-eph2)., 

= 1.6 x 10'~ sec/m3 . 
kma 

where 

k 

p = wind veloci ty ,  m/sec, 

h = ef fec t ive  s tack height, m. 

= maximum average s tack d i lu t ion  fac tor ,  sec/m3, 
ma 

and f o r  the  Building 3039 stack (250 f t )  a t  a wind veloci ty  of 3 mph, 
= 1.6 x 10'" sec/m3. kma 

A value of 3 rnph has been chosen as  the  wind veloci ty  because k, which 
describes the  maximum average ground concentration, goes through a maxi- 
mum a t  about t h i s  value due t o  t h e  dependence of t he  e f fec t ive  s tack 
height on wind veloci ty  as follows:" 

h = H + d(Vs/p)1*4 (1 + SI!/Ts) , 
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where 

H = ac tua l  s tack  height, m, 
d = s tack  diameter, m ,  

Vs = veloc i ty  i n  stack, m/sec, 

T = s tack  gas temperature, " C ,  
S 

= difference between s tack  and ambient temperatures. 

The maximum dose received downwind f o r  a given s e t  of atmospheric 
conditions (k)  can then be writ ten: 

where 

C = a c t i v i t y  re leased from t h e  stack, C i ,  

k = s tack  d i lu t ion  f ac to r ,  sec/m3, 

MPCadO = maximum permissible concentration of radioact ive 
mater ia l  i n  a i r  t h a t  will give a 100-mrem dose 
i n  40 hr of exposure, Ci/m3,  

1.44 x lo5 = seconds i n  40 h r ,  

1.44 = f ac to r  t o  compensate f o r  increased breathing r a t e .  

The curies  ( C )  of a c t i v i t y  released from the  s tack  can be obtained from 
t h e  p a r t i c l e  s i z e  d i s t r ibu t ion  and f i l t e r  e f f ic iency  as follows: 

where 

Q,,, = dispers ib le  inventory i n  c e l l ,  C i .  

Therefore the  maximum downwind dose f o r  a pa r t i cu la r  isotope may be 
wr i t t en  as: 

(~~)(1.6 x 10'")(10-6)(2.35 x lo'*) 
D =  rem . 

MPCa40 

Downwind Dose D i s t r i b u t  ion 

I f  it i s  assumed t h a t  the  p a r t i c l e s  discharged from the  s t ack  a r e  s m a l l  
enough t o  behave e s sen t i a l ly  l i k e  a gas, t he  d i lu t ion  of the  plume a t  
any distance from the  s tack  w i l l  depend on the  wind veloci ty ,  atmospheric 
d i f fus ion  coef f ic ien t ,  and atmospheric s t a b i l i t y  conditions. The s tack  
d i l u t i o n  f ac to r  a t  any distance,  X, from the  s tack  is :3  



74 

k =  2 e -( h2/C:X2-") 
d 2 X 2  -n i-l J 

X 

where 

k = s tack  d i lu t ion  fac tor ,  sec/m3, 

p = wind veloci ty ,  m/sec, 

h = ef fec t ive  s tack height, m ,  

X = horizontal  downwind distance from stack, m ,  

= atmospheric dff$uaion coe f f i c i en t ,  cx 
n = atmospheric s t a b i l i t y  parameter. 

For the  neut ra l  atmospheric conditions assumed i n  t h i s  report ,  t h e  values 
of C and n a r e  0.1 and 0.25, respectively.  

The time required f o r  t he  plume t o  reach the  ground ( the  maximum average 
ground l e v e l  d i lu t ion )  is: 

Therefore t h e  horizontal  distance from t h e  s tack  at which t h e  maximum 
ground l e v e l  dose i s  incurred is: 

Maximm Contaminated Area 

The maximum area enclosed by a specif ied contamination isopleth resu l t ing  
from the  plume of a s tack  release can be approximated by:5 

A = 0 . 1 8 / ( ~ / ~ )  , 
max 

where 

A = maximum contaminated area,  m2 
rnax 

w = contamination leve l ,  C i / m 2 ,  

c = curies released from s t ack .  

If an area i s  considered contaminated, it exceeds 30 dis/min-d& alpha 
o r  1000 dis/min*& beta-gamma, then 

Aa = (1.53 x 1O3)c/3O mile2 , 

A = 1 . 5 3 ~  m i l e '  . 
and 

BY 
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Volume of Release t o  Secondary Containment 

The volume of a i r  which w i l l  flow from t h e  primary containment t o  the 
secondary containment i f  t he  primary containment volume becomes pres- 
surized depends on t h e  durat ion of the  pressurizat ion,  the  pressure 
d i f f e r e n t i a l  between primary and secondary containment volumes during 
pressurizat ion,  and t h e  leak  r a t e  of t he  primary containment ba r r i e r .  
The maximum credible  accident assumed f o r  t h e  Building 3047 c e l l  block 
is  a,n explosion t h a t  generates 100 f.t3 of gas i n  0.5 sec. 

Flow through an o r i f i c e  i s  d i r e c t l y  proportional t o  t h e  square root  of 
t h e  pressure d i f f e r e n t i a l  and inversely proportional t o  t h e  o r i f i c e  
res i s tance  : 

1 

Q = CM)'//R, 7 

where 

Q = flow r a t e  , 
AI? = pressure d i f f e r e n t i a l ,  

= o r i f i c e  res i s tance  Ro 

The leak-rate  data f o r  t h e  Building 3047 c e l l  block give an equivalent 
o r i f i c e  res i s tance  as follows: 

1 1 
R = (22'x 60)/150 = 0.48 ( in .  w.g.)Z/cfs . 

0 

As soon a s  the  c e l l  pressure reaches 0.25 in .  w.g. negative, the pressure 
switches w i l l  a c t iva t e  t h e  emergency exhaust t o  increase the flow r a t e  t o  
1200 ft3/min s o  t h a t  during the  0.5 see the  gases a r e  being generated by 
t h e  explosion, 90 f'e3 will be exhausted leaving 90 f t 3  to pressurize the  
c e l l .  The volume ~f t he  l a rges t  c e l l  is  895 f t 3  and, neglecting t h e  sddi-  
t i o m l  surge volume of the c e l l  ven t i l a t ion  ducts avai lable  f o r  gas expan- 
sion, t he  pressure i n  t h e  c e l l  w i l l  r ise t o  1.48 ps ig  a t  t h e  end of 0-5 sec,  
A t  an exhaust r a t e  of 1200 ft3/min the  pressure w i l l  drop back t o  0 psig 
i n  4.5 sec, and t h e  amount of gas leaking out of t h e  c e l l  during t h i s  in -  
t e r v a l  w i l l  be: 

where 

Dav = average pressure d i f f e r e n t i a l  = 20.5 in. w.g. , 
1 

R = equivalent o r i f i c e  res i s tance  = 0.48 ( i n .  w.g. )T/cfs , 
0 
m = c e l l  t o  c e U  block volume r a t i o  = 2 / 7 ,  

t = time of pressurizat ion = 5 sec ,  

W = volume of gas escaping t o  secondary containment = 2.7 ft3 
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