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ABSTRACT 

A hazards evaluation of the Alpha Isolation Laboratory facil i t ies and operations indi- 

to the standard model and as a special case, 
cates that the maximum credible accident potential exists i n  the mu1 ticurie purification 
programs. Dose values, computed accord 
are reported for the release of 30 g of Am” and 250 g of U2331 respectively, from the 
glove box. It i s  concluded that sufficient safety features are bui l t  into the glove box to 
prevent the theoretical credible accident from ever occurring. ‘p 

Standards of construction and containment, assumptions made to evaluate the potential 
hazards of release of radioactive material, and methods of calculation used for development 
of this hazards analysis are given i n  ORNL-2956, Summary Report-Hazards Analyses of Radio- 
chemical Processing and Waste Disposal at  Oak Ridge National Laboratory, Sects. 4.0, 
5-0, and 6,O. 

NOTICE 

This document contains information of a preliminary nature and was prepared 
primarily for internal use at the Oak Ridge National Laboratory. It i s  subiect 
to revision o r  correction and therefore does not represent o final report. The 
information i s  not t o  be abstracted, reprinted or otherwise given public dis- 
semination without the approval of the ORNL patent branch, Legal and lnfor- 
inati on Control Department. 
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LEGAL NOTICE 

T h i s  report war  prepored a s  an account o f  Government sponsored work. 

nor the Commission, nor any person act ing on behal f  of the Commission: 

A. Makes any warranty or representation, expressed or implied, w i th  respect t o  the accuracy, 

completeness, or usefulness of the informotion contained in th i s  report, or that  the use of 
any informotion, mpparatus, method, or process d isc losed in th i s  report may not  in f r inge 

pr ivate ly  owned r ights; or 

B. Assumes any l i ab i l i t i es  w i th  respect t o  the use of, or for damages resul t ing from the use of 

any informotion, apparatus, method, or process d isc losed in th i s  report. 

Neither the Uni ted States, 

As  used i n  the above, “perron act ing on behalf of the Commission“ includes any employee or 

contractor of the Commission, or employee of such contractor, t o  the extent  that  such employee 

or contractor of the Commission, or employee of such contractor prepares, disseminates, or 

provides occess to, any information pursuant t o  h is  employment or contract w i th  the Commission, 

or h i s  employment w i th  such contractor. 
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BUILDING 3508, ALPHA ISOLATION LABORATORY 

1.0 I NTRODUCTlON 

1.1 Purpose and Use 

The Alpha Isolation Laboratory was constructed and piaced i n  operatfon I n  '1952, 
It was deslgned for working with high-level alpha, low-level beta, and gamma emitting 
materials and i s  primarily a development and servfce faci l i ty for chemical and analytical 
work. 

1.2 Location and Distance from Other Facilities 

The Laboratory i s  sltuated between White Oak Avenue and Fourth Street i n  the 
NL area (Fig. 11, The distances of varlous buildings from Bldg. 3508 are: 

Bldg. ply  Activi ty Distance from Bldg. 3508 
No. Name Inventory, curies ft  Di recti on 

35 17 Fission Product 1 o6 
Processing Plant 

Plant 
3505 Metal Recovery 25 0 

3550 mea rc h Laboratory < 1  

3582 Unit Operatlons <1 
Annex 

Volati l i ty 
Labom tory 

Pilot Plant 
35 Sa I vent co I urn n <1 

3 Health Physics waste <1 
esearch Laboratory 

110 West 

I70 West 

80 Ncrt hea t  

140 East 

100 Southeast 

50 Sou th  

P 

The t w ~ ~ t ~ ~ ~  berlldlng C C I ~ ~ Q ~ ~ I S  approximately 13,500 ft2 of floor space, I t  is 
cfed of corrugated metal panels installed over a r lgid steel framework and is 

cavered with u Class I I  tsu!lt-up tar and gravel roof. 
i s  loccsied in a secu 

corner of the Alpha ~~~~~~~~~ laboratory. 

Together with Bldg, 3505 i t  
area with patrolled access at the west extremity of the area 

and a second entrance immediately adjacent to the southeast 
All the operating fcicilftles Qr@ located on 
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2 the first floor, which covers approximately 6892 f t  
used for housing the building service equipment (Figs. 3 and 4). 
ing i s  through the office area. 
the remainder of the building, i s  through the change room. 
material are performed in  laboratories 2 and 4, with laboratories I, 3, and 5 and the 
ancillary facilities providing support. 

(Fig. 2). The second floor i s  
Entry into the build- 

Access into, and exit from, the contamination zone, i.e., 
Operations on alpha emitting 

Glove boxes fabricated of either m i l d  or stainless steel are used for primary 
containment i n  working with alpha-emitting materials. 
a problem, localized lead shielding i s  used on the exterior of the box. 
multicurie-level glove box i s  shown 
to retain its integrity i n  the event of an in-box fire and/or explosion. 

Where p and y activit ies are 
The standard 

i n  Fig. 5. It i s  specially designed and constructed 

For the laboratories the walls and ceiling of the rooms form the second line of 

Laboratories 2 and 4 are surrounded by other areas between them 
containment. 
from area to area. 
and the building shell (Figs. 2 and 6); therefore the shell provides essentially a 
third line of containment for these laboratories. For the remainder of the building 
the walls and roof of the building are considered as the second line of containment. 
Overlays on Figs. 2, 3, 4, and 6 show the primary and secondary containment and 
the contamination zones. 

Since each i s  individually isolated (Fig. 6), activity does not spread 

1.4 Personnel Control 

The Alpha Isolation Laboratory staff consists of 13 technical and nontechnical 
personnel, seven from the Chemical Technology Division and six from the Analytical 
Chemistry Division: 

Nights and 
Bldg. Weekday Week Ends 

3517 12 6 
3550 67 1 
3592 2 0 
35 03 4 0 
35 04 22 0 
35 05 7 3 

Routine personnel monitoring checks are maintained at the normal e x i t  door 
of each laboratory to minimize the spread of contamination. 
required at the exit point from the contamination zone in  the change room. 
Monitoring locations are shown on the Fig. 2 overlay. 

A final check i s  

The emergency evacuation routine for the Alpha Isolation Laboratory i s  i n  
the direction of Bldg. 3505 as shown in  Fig. 1, red overlay. Personnel evacuated 
as a result of an incident i n  the Alpha Isolation Laboratory are to meet at Bldg. 
3505 for monitoring and decontamination before assuming assigned emergency 
duties. 
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ACCESS PORT COVER 
(6" ID PORT)\ 

GLOVE PORT COVER- 

WUCLASSlflED 
ORNL-LR NO. 48749 

r @ 4 C K - F L D W  PREVENTER 

FIG. 5. MULTICURIE LEVEL ALPHA GLOVE BOX 

,ACCESS PORT COVER 
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1.5 Process Description 

Solvent extraction and ion exchange are used most frequently i n  developing 
processes for separating and isolating alpha-emitting material. 
ranges from 0.1 to 1.0 l iter and involves tracer act ivi ty levels. 
program operations vary. 
was converted to the powdered oxide required working with up to 30 g of  Am241 i n  
solution volumes ranging from 0.1 to 4.0 liters. 
amount that would be normally handled i n  a routine glove box operation. Programs of 
this nature require special review and approval, and adequate precautions must be taken 
to prevent the accidental release of act ivi ty from the glove box. 
for the intermediate steps i n  the Am241 process i s  shown i n  Fig. 7. 

The scale of operation 
Associated service 

A recent program i n  which 180 g of  Am241 chloride solution 

This i s  a factor of 100 greater than the 

An equipment schematic 

1.6 Crit icality 

The amount o f  fissionable material now handled i n  the Alpha Isolation Laboratory 
i s  well below the crit ical l im i t .  
problem, the following regulations w i l l  be enforced, which are well below the crit ical 
l i m i t  for any geometry, 

I f  operation levels are extended and cri t ical i ty i s  a 

239 
Pu 
"233 

24 1 Am 

Batch size/operation, Inventory in Bldg., 
g 9 

25 0 35 0 

25 0 35 0 

Unlimited by Unlimited by 
Cri t i ca I i ty Cri tica I i ty 

1.7 Liquid Waste Systems 

Sanitary, process, and radioactive liquid wastes are found i n  Bldg. 3508. The 
latter two systems are shown in  Figs. 8 and 9. 
collected and monitored before discharge. 
of the various waste solutions are: 

System Source ga l/da y Treatment F i  na 1 Disposa I 

A l l  process and radioactive wastes are 
The treatment and procedures for disposal 

Volume, 

Sanitary Sanitary facilities i n  25 0 None 
change room except 
showers, which dis- 
charge to process 
waste 

Sanitary waste 
system 

Process Nonradioactive but may 250 Collect i n  2000-~al Process or radio- 
become active in event holdup tank, sample, active waste system 
o f  accident and analyze as required 
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System Source 
Voi ume, 
ga I/day Treatment Final Disposal 

Racjioactlve Laboratory benches and 20 gal Radioactive waste 
chern i ca I glove box line, room 4 5,  system, tank W-9 

Radioactive Laboratory bench hoods 5 Collect i n  500-gal adisactive waste 
metal holdup tank WC-5, system, tank VJ-9 

sample, and anulyze 

sample, and analyze 

1.8 Gaseous Waste Systems 

Gaseous wastes emanating from the op ration of  the Alpha Isolation Laboratory 
include building ventilation air, glove box ventilation air, babaratory vacuum service, 
and laboratory off-gas service. 
shown i n  Fig. IO, and schematics of the ventilation distribution and the ventilation 
collection and cleanup systems are shown i n  Figs 1 1  and 3. 
supplied to the contaminated zone i s  filtered at the point of entry and a i l  a i r  exhausted 
from the contaminated zone is filtered through absolute filters before local discharge. 
In addition, dampers located on all suppliss and on the attic exhaust automatically 
close in emergency, permitting evacuation and operation of the building under -8.3 
in. t-9 Opressure. 

A schematic of the building ventilation flow i s  

All ventilation air 

2 

A schematic flow of the multicurie glove box ventilation system of laboratory 
2 i s  shown in  Fig. 12. 
through an absolute f i l te r  at a standard flow of 5 cfm. The b x  exhaust i s  fj ltered 
through a roughing f i l ter followed by an absolute fi l ter at the box discharge paint. 
A second absolute f i l ter i s  used for final cleaning of the accumulated exhausts be- 
fore discharge from the  building. 
box system i s  designed ta sperate at -0.35 in. H Opressure at  flows from 5 ta 30 2 
cfm. 
chamcterjstics. Backflow preventers are used to eliminate flow from the box back 
into the laboratory. 

Air  i s  introduced into the box from the laboratory room 

Final disposition is the 3Q39 stack. The glove 

A plenum or surge tank in the exhaust header maintains smooth operating 

The glove box ventilation system of the analytical lines i n  room 4 i s  similar 
in design to the multicurie system except that the exhaust i s  discharged locally 
after flow through the second absolute filter. 
operation are 

Less than 1 g and 1 mg of material per 
handled in the analytical glove boxes and glove box hoods, res 

The laboratory vacuum and off-gas services are both filtered through absolute 
filters following u l iquid trap and are  discharged 

system in case of emergency. 
gaseous wastes i s  shown in Table 1. 

a l ly  (fig. 4). 
icurie glove box ventilation 

A vosive i n  the 
tory off-gas header permits exhausting the 

Pertinent information on the handling of the laboratory 
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Service 

Multicurie glove 
box ventilation, 
laboratory 2 

Analytical glove 
box ventilation, 
laboratory 4 

La bora tor/ 
vacuum service 

Laboratory 
off-gas service 

Zone Equipment 

Contaminated Supply from iabora- 
tory room at 5 cfm 
into box; backflow 
preventer on box; 
box operated at 
-0.35 in. H 2 8  
pressure; exhaust 
capacity 5-30 cfm 
with no detectable 
pressure rise 

Contaminated Supply from labora- 
tory at 5 cfm info 
boxes with gloves; 
200 cfrn without 
gloves; operating 
characteristics of 

Capacity, 

100 

cfm 

1,280 

boxes with gloves same 
as multicurie glove box; 
characteristic of boxes 
without gloves same as 
la bora tory ha nds 

Vacuum supplied by 90 cmf 
Nash Hytor pump pre- at  22 in. 
ceded by filter and Hg 
i iquid trap; laboratory 
bench service and room 
4 glove box service; glove 
box system has an init ial  
liquid trap and filtration 
prior to discharging to 
final cleanup system 

Vacuum supplied by 280 cfm 
Hoffman type 4l blower; at 1.8 in. 
liquid trap and f i l ter Hg 
precede blower; laboratory 
hood and bench service 

U5ua 1 
Supply Ex ht ; 1st Disposition 

99.97% abso- FG-56 filter 3039 stack 
lute filter at box 

followed by 

filter; final 
99.97% absolute 
f i l ter on header 
at  exit  from 
building 

99.97% UbSQlWte 

Emergency 
Dismsition 

3039 stack into 
laboratory off- 
gas system up- 
stream from 
f i l ter when 3039 
stack i s  not 
operating 

99.97% abso- FG-50 f i l ter Local Local 
lute f i l ter on at  box followed 
boxes with by 99.97% abso- 
gloves; nopre- lute filter; final 
filtration into 99.97% absolute 
boxes without f i l ter on header 
gloves followlng liquid 

trap prior to exit 
from bui idi ng 

None 99.9770 absol wte 3039 3038 
f i l ter located Stack Stack 
after each liquid 
trap 

None 99.9770 absolute Local koca I 
f i  I ter located 
between blower 
and liquid trap 
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1.9 Monitoring 

Continuous air sampling and monitoring alpha, beta, and gamma instruments are 
located i n  laboratories 2 and 4, and a stationary air alplw sampling unit i s  located 
in the second floor u t i l i ty  roomc A stationary betagamma air sampling unit i s  
located i n  the intermediate corridor between the laboratories and change room. 
Portable gas-flow alpha survey meters are used to monitor glove box operations i n  the 
laboratory and to monitor personnel before exit from the laboratory and in  the change 
room as a final check before leaving the contamination zone. 
of  the whole laboratory are standard procedure for further maintaining contamination 
control . 

Daily smear counts 

2.0 SUMMARY" 

2.1 Radloactive Material Content of the Alpha Isolation Laboratory 

Materia I 
Design Inventory Inventory i n  

Capacity In Plant Largest Vesse I 

Mixed nonvolatile - 2000 2000 
fission products, 
curies 

u233 

Am , curies 

f kl 
24 1 

242 Cm , curies 

0.25** 

100 

**Future program. 

2.2 Crit icality Incident Potential 

0.500** 

62 0 

10 

0.25** 

560 

- 

Existing programs present no cri t ical i ty potential. I f  cr i t ical i ty must be ob- 
A single batch w i l l  served in  future programs, batch control w i l l  be followed. 

contain 250 g maximum. 

2,3 Explosion and Fire Potential 

a. Properties of solvent i n  use and potential energy release to glove box: 

*Calculations and assumptions are 
processing of 30-9 amounts of Am341 and 250-9 amounts of $33 was selected for 
analysis i n  maximum credible accident evaluation. 

iven i n  Volc~me 1 of this series of reports. Glove box 
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Amsco 125-82 o-Xylene 

Closed cup Flash point, "F 128 63 

Expiostve I imlt i n  alr, 96 l.l-&l 1.0 

Inventory i n  glove box, likers 2.0 2.8 

Total energy release to box, Btu 62,700 72,100 

Energy release upon combustion, Btu/lb 19,000 I 8,5 00 

b, Radiolyt?c Gas Bwildup Hazardl assuming box ventilation system falls for 24 
hr; vessel i s  vented to glove box: 

Volume of gas evolved, cc/day 4 1419 

Volume of box, cc 4.52 x IO5 432 x I$ 

Final concentration, cc H 3.1 x IOm3 

c, 

cc a i r *  8.87 x lom6 2/ 
Solvent Vapor ExplosIon Hazard, assuming box ventilatlon system falls; box 

f i l ls with air and the solvent is stored i n  an open contatner: 

Inventory In box, cc 

ox volumer cc 

Explosive IOrnit i n  alr, % 

Closed cwp flask paint, F 0 

AWISCO 125-82 o-Xylene 
3 2.0 2,o x 10 

4 3 2  x 10' 4.52 x 10 5 

1.1 1.8 

128 63 

I t  Is evident that radiolytic gas buildup does not esnsitute an ~ x ~ I o D I Q ~  hazard 
ventilation should fail. o-Xylene on the other hand constitutes no hazard 

only as long as the solvent tmpemture can be retained below the closed cup flash 
fnf temperature. 

The following practices are followed In order to further minimize the explosion 
and fire hazard potentials i n  glove boxes: 

1. During a l l  solvent extraction operorlons can inerf gas purge i s  used on the 
glove: box ventilation system, 
the bQx atmosphere below 2 val  %. 
wtfllzed as a medlksrn for extln uishing glove box fires. 
ture sensing control mownted in the box. 

The f low i s  regulated to keep the oxygen content sf 
In normal operation the purge system i s  

It isactuated by c1 tempera- 

2, Highly volatile ~ o ~ ~ ~ ~ ~ s  such as xylene have cooling built into storage 
resewolrs to decrease vaporization, 

*Explosive l imit of hyd gen i n  air = 4,1 volumes 96. 
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3. Explosion-proof electrical equipment i s  used where possible. 

4. All  glove box interior surfaces are painted with noncombustible phenoline 304 
paint. 

5. When large quantities of heat are generated such as i n  a furnace operation, 
localized cooling of the equipment i s  provided to prevent heat buildup and temperature 
rise i n  the box. 

6. In the analytical laboratory, all  perchloric acid fuming operations m a t  be 
preceded by at least one nitric acid pre-oxidation fuming step to lessen the possibility 
of  an explosion. 
scrubbing before discharge to the off-gas system. 

Buildup of perchloric acid flame concentration i s  prevented by local 

7. Portable CO2 extinguishers are available for m e  in  hoods and glove boxes 
when the gloves have been removed. 

The probability of an explosion and/or fire i n  the multicurie glove box opera- 
tions i s  virtual ly  nonexistent but cannot be discounted completely. However, the 
adaptation of the standard glove box design, with i t s  special built- in features 
(Fig. 5) for these operations, makes i t  reasonable to assume that either a fire or 
explosion of the type that can be produced i n  the present scope of glove gox opera- 
tions can be adequately contained. 

2.4 Evaluation of Noncrit icality Event Leading to the Release of Radioactive Materials 

Calculations have been made for the maximum integrated downwind dose for 

one' for the analysis based on the standard model 
the release of activi ty into the vessel off-gas system and the cel l  ventilation system. 
Two sets of data are presented: 
as outlined i n  Volume I of this report, and a second,designated %pecialt" based 
on the following assumptions: 

1. 
adjacent to the laboratory room as the secondary containment. 
corridor = 7680 ft3. 

The day box is considered as a vessel, the room as a cell, and the corridor 
Volume of 

2. 
the time i t  takes the operator to safely adjust respirator mask, 

Maximum operator dose is integrated over 15 sec instead of 2 rnin, i.e., 

ased on data for UO3 suspensions, the suspension of U03 or An102 
regeased wou~d  contain 0.3 rnglm3 instead of 1 0  mg/m'. 

The data are: 
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Standard Specla I 

$33 24 r‘ ”233 24 1 Am 
CI 

Am 
P 

Vessel offgas release 

Total amount, curies - OD 

Max downwind integrated - - <0.001 <0.00 1 
dose, rem 

Distance downwind of dosep m - - 150 150 

-4 6.4 x lom9 1.73 x 10 

Cell off-gas release 

Total umount, curies 6,4 x lom8 1.73 x 10 

dose, rem 

- -3 

Max downwind integrated (0.00 1 0.0046 - 

Distance downwind of dose, m 150 150 P 

2.5 Effect of Accidental Release of Radioactive Material to the Secondary Containment 
Zone - 

Standard Special 
“233 24 1 $33 24f Am 

I_ 

Am - 
Release into secondary 
cantcsi nmenf zone 

Total amount, curler 1.5 x 4.0 4.5 x IOS 1.2 x l o 1  
Concentration, curies/m 1.0 2.7 IO--* 3.0 8.1 
Dose to building I.@ 107. 5.4 lo5* 3.6 x 10 -2** 2.0 x IO3”” 
personnel, rem 

Release f r o m  secondary 
containment zone 
TAssurning ventilation system does not fail) 

1_1 

Total amoun t ,  curies 2.4 x IO-’ 6.5 x ~ 1 0 “ ~  6.3 1.7 

Max dawnwind inte rated (0.001 1.87 (0.00 1 0.05 
dms, rem 

Distance downwind of 150 150 
doset rn 

150 150 

Ground fpllout at 20 rn, 9.5 x 10-” 2.4 >E los7 2.5 1 0 - l ~  6.3 loa9 
cvries/m 

Distance downwind to 0 3 
which ground would be 
contaminated to hazard- 
ous level, m 

Distance downwind to 0 45 
which ground must be 
decontaminated, rn 

*2-min dose. 
**  ’15-see dose. 

0 0 

0 8 
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Standard Snecial 
233 11 

Release from secondary 
containment zone 
(Assuming ventilation system fails) - 

Total amount, curies 6.0 1.53 

dose, rem 

Max dawnwind integrated (0.001 43.0 

I 

Am24 1 
I_ u233 

7.5 x 1.4 x 

<0.001 0.54 

Release from secondary 
containment zone 

Distance downwind of 150 150 150 150 
dose, m 

Ground fallqut at 20 2.2 x 5-6 x 2.7 x 10“” 6,9 x lou8 
m, curies/m 

Distance downwind to 0 46 
which ground would be 
contaminated to 
hazardous level, m 

0 5 

Distance downwind to 0 250 0 24 
which ground must be 
decontaminated, m 
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3.0- PLANT AND PROCESS DESCRIPTION 

,.- 
3. I- F a c i l i t i e s  Descript,ion - 

The Alpha I s o l a t i o n  Laboratory i s  a two-story bui ld ing  constructed of r e -  
movable corrugated metal  pane ls  i n s t a l l e d  over a r i g i d  s t e e l  framework, T t  
i s  covered by a c l a s s  1 bu i l t -up  tar and grave l  roof .  The bu i ld ing  contajns  
approximately 13r500 f t  of usable  f l o o r  space, The f i r s t  f l o o r  (-6890 ft') i s  
used f o r  adminfs t ra t ive  work and the  second f l o o r  f o r  housing tiie bu i ld ing  s e r -  
v i ce  equipmeatU P l a n s  of t h e  f i r s t  and second f l o o r  f a c i l l t i e s  and equipment 
a r e  s h o w  f_n F igs ,  2? 3, and 4 and a scc i ion  through the bu i ld ing  i n  Plg- 6, 
During o p e r a t i o r  t he  two f l o o r s  are completely i s o l a t e d  from one another  (Fig.  6, 
green ove r l ay ) ,  
th? f i rs t  floor-, It  i s  a n  area of unl imited access,apd normal access  t o  tine 
bu i ld ing  is through it. The u t i l i t y  room a t  tiie southwest corner  of  the b u i l d -  
i n g  i s  cpera ted  as a noncontaminated cont ro l led-access  a rea ,  It i s  used for 
dispensing chemi cals ,  equipment, and suppl ies  i n t o  t h e  bu i ld ing*  The remainder 
of t h e  building, both f i r s t  and second f loors ,  i s  a contaminated zone (greeli 
overlay,  Ffgs, 2 and 6 )  t o  which normal access  i s  o r l y  from t h e  adminis t ra t ive  
a r e a  v i a  the change roono Table 2 l i s t s  the f i r s t  f l o o r  f a c i l i t i e s  and t h e  
func t ion  of each, 
a r e  performed i n  1aboratoPies  2 and 14, 

5 

The admjnis t ra t ive  a r e a  I s  l oca t ed  a t  the  southwest corner of 

A l l  opera t ions  on alpha emi t t e r s  of high s p e c i f i c  a c t i v i t y  

The i n t e r i o r  p a r t i t i o n  w a l l s  of  t he  f i r s t  f l o o r  f a c i l i t i e s ,  except t h e  
u t i l i t y  room, are of metal  panel  cdns tmc t ion .  The e n t i r e  f i r s t  f loor ,  exclud- 
i.ng t h e  u t t ' l f t y  room, has a continuous suspeslded c e i l i n g  which serves  as a 
con tainmen'u ba er and prevents; s e rv i ce  l i n e s  and s t r u c t u r a l  members from 
becoming contaminated i n  t he  eveat of  an acc ident  i n  whi-ch alpha p a r t i c l e s  
are dia5ursed I n t o  t h e  l abora to ry  room. Light ing i s  day l igh t  f l uo rescen t  type,  
and, th? f fx tu res ,  along w i t h  t h e  a i r  condi t ioning i n l e t  d i f fuse r s ,  a.re recessed 
asad sealed Lato .the suspended c e i l i n g s ,  Floor c o v e ~ i n g s  i n  the general  pimpose 
l a b o r a t o r i e s  and the a n c i l l a r y  f a c i l i t i e s  are aspha l t  i i l e .  In  the  alpha 
l a b o r a t o r i e s  2 and 4, a continuous slipface of Fiber-glas -c lo th  - r e i n f o r e d  liquid 
t i l e  terminat ing i n  a 6 -in. -high curb aroimd the per imeter  OS the  room contains  
a c t i v i t y  and f a c i l i t a t e s  decantaninat ion,  

The general p u p o s e  1-aboratoetes l and 3 a r e  equipped with metal laboraiory 
f u r n i t u r e  an? s t a in l e s s  steel hoods, A i s ,  vacuumb n a t u r a l  gas, and potab le  
water se rv ices  are a v a i l a b l e  on the  l abora to ry  bench and ho t  and cold water and 
d i s t i l l e d  wate~ a t  each bench s i n k ,  Specla1 2 - i n a - d i a  cup sinks are located a t  
each work s%ation. All t h e  cup s h k s  and t h e  bench s inks  loca t ed  i n  the  right 
s ide  of the centei- i s l a n d  bench discharge i n t o  the  process  water system. The 
s inks  in the l e f t  s l d ?  of 'che c e n t e r  island bench discharge t o  t h e  ''hnt," chemical 
waste system. 

A i r ,  vacuum, of f -gas ,  and m t e y  se rv ice  i s  provlded t o  each hood. Two cup 
sinks, 12 i n ,  d l g  are I.ncated i n  the hoods, These d r a i n  t o  the  h i g h - a c t i v i t y -  
level waste systems, The hoods are designed t o  opera te  w i t h  8 m i n i m u m  f ace  
~ r e l o e i t g  of 100 f t / m " l .  T h i s  i s  generally exceeded, however, sine2 the  hoods 
a r e  u t i l i z e d  t o  exhaust v e n t i l a t i o n  a i r  from t h e  room i n  s u f f i c i e n t  q u a n t i t i e s  
t o  meet the seandard reqviuement of 10  a i r  changes minimum per hour ,  
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Room -- 
Laboratory 1 

Laboratory 2 

Laboratory 3 

Laboratory 4 

Laboratory 5 

U t i l i t y  room 

Offices  6, 7, 8 

Change room 

Table 2. Building 3508, F i r s t  F loor  Fa 
I__- 

Counting room 

Instrument Laboratory 

i l i t i e  -- 

Function ---- 

I 

Low-level beta-gamma t r a c e r  work; 
s torage  of  a lpha  +contamhated glove 
boxes 

High-level a lpha development l abora to ry  

Low-level ((10 pg PU)  a n a l y t i c a l  
lab0 r a t o r y  

High - l eve l  a lpha a n a l y t i c a l  l abora tory  

A-lpha spectrophotometric and h igh-  
p r e s  sure lab0 r a t o r y  

Material receiving, a i r  condi t ioning,  
and e l e c t r i c a l  equipment room 

Contaminated zone adminis t ra t ion  

I s o l a t i o n  barr ier  between contamination 
zone and unl imited-access  zone; personnel 
c lo the8  -cha,nging f a c i l i t i e s  

Radiochemical analyt ical .  counting 
opera t ions ;  pu lse-he ight  analyses  

Spectrophotometric i nves t iga t ions  on 
n a t u r a l  U so lu t ion  

I .  
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The alpha l a b o r a t o r i e s  a r e  equipped. w i - t i l  glove boxes f ab r i ca t ed  of  
s t a i n l e s s  s t ee l  or mild s t e e l  pa in t ed  with noncombustible phenoline 305 pa in t .  
The mul t i cu r i e  glove box shown i n  Fig.  5 i s  used exc lus ive ly  i n  t h e  research 
and development, and. s e rv i ce  programs opera ted  i n  l abora to ry  2. 
i t s  v e n t i l a t i o n  system a r e  special- ly  designed t o  r e t a i n  t h e i r  i n t e g r i t y  i n  t h e  
event  of a f i r e  or an explosion,  
programs make it d e s i r a b l e  t o  incorpora te  f l e x i b i l i t y  and mob i l i t y  as p a r t  o f  
t h e  opera t ing  philosophy i n  l abora to ry  2.  Therefore a l l  s e rv i ce  t i e  - ins  to 
t h e  box a r e  made with nonr ig id  connectors.  I n  l abora to ry  4, the a n a l y t i c a l  
l abora tory ,  stand.ard Los Alarnos box designs are used. 
t i v e  na-Lure of t'ne a n a l y t i c a l  opera t ions  t h e  glove boxes are i n s t a l l e d  i n  a 
continuous modular arrangement wit'n r i g i d  connectors Severa l  of t h e  boxes 
are i n s t a l l e d  f o r  use  as glove box hoods, i . e .  boxes with the  gloves removed. 
Only those  a n a l y t i c a l  opera t ions  i n  which less than 1 mg of plutonium i s  
involved may be performed i n  -the glove box hood. 
use  of l a r g e r  amounts must be performed i n  a t o t a l l y  enclosed box. 

The box and 

The r e l a t i v e l y  short- term opera t ions  and 

Because of t he  r e p e t i -  

Operations r equ i r ing  the  

Each a lpha  l abora to ry  has t h r e e  t o t a l l y  enclosed se rv ice  racks fur d i s -  
pensing opera t ing  se rv ices  t o  tine glove box l o c a t i o n s ,  These racks a r e  
loca t ed  one each along tine e a s t  and west wall and a double rack extending 
from t h e  nor th  w a l l  ou t  i n t o  t h e  cen te r  of  t he  l abora to ry  rooms. D i s t i l l e d  
water, vacuum, air, n a t u r a l  gas, cold and h o t  water, and of f -gas  f o r  glove 
box v e n t i l a t i o n  are s tandard  se rv ices  i n  a l l  t h e  se rv ice  racks.  In  addi t ion,  
p rocess  waste se rv i ce  i s  a v a i l a b l e  i n  t h e  rooms 1 and 2 se rv ice  racks and t'nc 
cen te r  rack i n  room l t .  The east and west rack i n  room 4 contains  "hot" metal 
was'ce se rv ices ,  and t h e  c e n t e r  rack, i n  add i t ion  t o  t h e  process  wasie, con- 
t a i n s  "hot" chemical waste se rv ice .  

The glove boxes are operated under a -0.35 i n .  water gage p res su re  w i t i i  
r e spec t  t o  the  room v e n t i l a t i o n  system. This ensures  t h a t  any leakagal will 
be i n t o  the box and a i d s  i n  prevent ing  coatamination from escaping from t he  
box. A i r  f low through t h e  glove boxes i s  about 5 cfm unless  l a r g e r  q u a n t i t i e s  
are requi red  f o r  heat d i s s i p a t i o n .  A l l  in-f low a i r  i s  p r e f i l t e r e d  i i i to  t'ne 
box through an ahso lu te  f i l t e r .  I n  a n a l y t i c a l  opera t ion  where hazards a r e  
reduced to the ex ten t  t h a t  t h e  boxes may be operated without gloves o r  by 
removing t h e  glove panels,  t h e  s tandard  hood requirement of' 100 l i n e a r  f p m  
a i r  flow ac ross  t h e  opening i s  required.  

The u t i l i t y  room, as previous ly  mentioned, i s  ou t s ide  t h e  contaminated 
zone and has  control.led access  from t h e  outs ide ;  i n  add i t ion  t o  being used 
f o r  rece iv ing  of materials and chemicals, it conta ins  the a i r  compressor f o r  
t he  bu i ld ing  v e n t i l a t i o n  system and t'ne elec%i*ical. switch gear  for t n e  b u i l d -  
i n g  e l e c t r i c a l  s e r v i c e .  The u t i l i t y  room i s  i s o l a t e d  from t h e  second floor 
by an a i r  lock  ( s e e  F ig .  3 ) .  Entry i n t o  t h e  u t i l i t y  room from t h e  conLasrii- 
na t ion  zone i s  v i a  t h e  bu i ld ing  co r r ido r  and through the  con t ro l l ed  access  
door.  In t e r locks  prevent  opening of  t'ne access  door and, t n e  e x t e r i o r  doors 
simultaneously.  The bu i ld ing  c o r r i d o r  a c t s  as an a i r  lock between t h e  
l abora to ry  conta in ing  t h e  r ad ioac t ive  ma te r i a l  and t h e  u t i l i t y  room, 
l a t i o n  i s  by a n o n f i l t e r e d  tempera>ture.sensing i n l e t  l ouve r  loca t ed  i n  t h e  
south w a l l  and. a l ike-opera ted  exhaust fan loca ted  above t h e  door i n  Yne east 
w a l l .  The exhaust fan  opera tes  continuously.  

Venti  - 



The instrument l abora to ry  (F ig ,  2 )  now contains  a Cary spectrophotometer, 
I t  i s  used only i n  working with n a t u r a l  uranium. When the  program i s  extended 
t o  inves t iga t ions  on materials of h igher  s p e c i f i c  a c t i v i t y ,  i t  w i l l  'oe moved 
i n t o  l abora to ry  5. 

The counting room i s  used i n  support  of t h e  opera t ions  performed by 
Analy t ica l  Chemistry Divis ion personnel ,  By nature,  t h e  type of opera t ions  
ca r r i ed  ou t  i n  t h e  room requ i r e  an extremely low background. Standard counting 
equipment i s  used. 

Off ices  6, 7, and 8 provide c l e r i c a l  and adminis t ra t ive  space i n  t h e  con- 
taminat ion zone, t hus  inc reas ing  the  e f f i c i e n c y  o f  o v e r a l l  l abo ra to ry  operat ions.  

The remaining f a c i l i t i e s ,  change rooms, o f f i c e s  1 through 5, and t h e  Iimc'n 
room are s e l f  -explanatory.  

The second f l o o r  o f  t h e  i s o l a t i o n  l abora to ry  (F igs .  3 and 4) contains  t h e  
l abora to ry  a i r  condi t ioning supply and v e n t i l a t i o n  exhaust, o f f  -gas, vacuum, 
and glove box v e n t i l a t i o n  c o l l e c t i o n  and cleanup systems. It i s  a la rge ,  open- 
bay, noninsulated a rea ,wi th  t h e  e x t e r i o r  bu i ld ing  w a l l s  and the  bu i l t -up  tar  
and gravel  roof of  t h e  bu i ld ing  providing t h e  'oarrier from the  atmosphere. 
Access in'co tine a r e a  i s  from t h e  u t i l i t y  room up the  c i r c u l a r  stairs loca ted  
i n  the  southeas t  corner  of t h e  room and through t h e  a i r  lock.  The door a t  t h e  
w e s t  end of t h e  area i s  f o r  emergency use only.  The a r e a  i s  v e n t i l a t e d  by a 
temperature sens ing  louve r  i n  t h e  west w a l l  and an exhaust f an  i n  t h e  east 
wall. Both i n l e t  and o u t l e t  a r e  f i l t e r e d  and are equipped wi th  dampers t o  
c lose  i n  t h e  event  o f  an emergency. 

I n  t h e  o v e r a l l  bu i ld ing  v e n t i l a t i o n  plan,  the unl imited access  adminis t ra -  
t i v e  area, u t i l i t y  room, and second Floor  area a r e  operated a t  airnospheric 
pressure .  The remainder of t h e  bui lding,  i . e . ,  the contamination zone, i s  
operated a t  a p res su re  nega t ive  with r e spec t  t o  t h c s e  areas, thus  providing 
leakage i n t o  the  con t ro l l ed  zone a t  a l l  t imes.  Within t h e  contamination zone 
i t s e l f ,  t h e r e  are t h r e e  a d d i t i o n a l  g rad ien t s  of p re s su re  d i f f e r e n t i a l .  The 
change room, although on a sepa ra t e  exhaust system, i s  operated a t  t h e  same 
p res su re  as o f f i c e s  6, 7, and 8, t h e  counting room, and t h e  instrument l abora -  
t o ry .  This s t a t i c  pressure  i s  the  h ighes t  g rad ien t  f o r  t he  zone b u t  l e s s  than 
the  atmospheric pressure  o f  t h e  unl imited access  area. The ad jacent  co r r ido r  
i s  operated a t  a g r e a t e r  nega t ive  pressure  and t h e  l a b o r a t o r i e s  a t  t h e  maximum 
negat ive  pressure .  9iis pres su re  d i f f e r e n t i a l  scheme ensures  flow t o  the area 
of h ighes t  contamination po ten t i  a1 with in  the  con t ro l l ed  access  zone, 

The supply system f o r  t h e  bu i ld ing  a i r  condi t ioning i s  a l s o  equipped with 
a f i l t e r  and a dampcr which c loses  i n  a n  emergency. With both the a i r  condi -  
t i o n e r  supply and t h e  second f l o o r  v e n t i l a t i o n  dampers c losed and The contarni- 
nated zone exhaust system operating, it i s  poss ib l e  t o  maintain a s t a t i c  
nega t ive  p re s su re  o f  O , 3  i n .  water gage on t h e  e n t i r e  bu i ld ing .  
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3 . 2  Process  Description, --__--- 

For  development programs, l abora to ry - sca l e  so lvent  ex t r ac t ion  and ion 
exchange opera t ions  usua l ly  predominate, b u t  most types of chemical research 
us ing  normal labora tory-sca le  equipment are performed a t  one t i m e  o r  another.  
I n  add i t ion  t o  research and development work, s p e c i a l  chemical opera t ions  i n  - 
volving l a r g e  q u a n t i t  ' e s  of aLp11.a -ac t ive  rna.teria1 are performed. For example, 
r e c e n t l y  180 g of Am2'' was converted ?Torn t h e  ch lor ide  so lu t ion  t o  t'ne d ry  
powered oxide. T'he complete opera t ion  w a s  c a r r i e d  out  i n  a glove box l i n e  
sh ie lded  ' t h  a t h i n  l e a d  s h i e l d  Cor p ro tec t ion  a g a i n s t  t h e  weak g a m a  emission 
of t h e  Ar&"-. This  operation, as are a l l  o t h e r  such programs, w a s  done on a ba tch  
basis, with a s p e c i f i c  am,oimt (-30 g )  o f  material being c a r r i e d  through t h e  e n t i r e  
conversion opera t ion  before  the  next  batch w a s  started through the  process  equip-  
ment. 'The opera t  ions  requi red  and performed i n  sequence were p r e c i p i t a t i o n  of 
t h e  Am241 as the  oxa la t e  with oxal.3.c ac id ;  f i l . t r a t i o n  of the p r e c i p i t a t e ;  drying; 
ca l c in ing  t o  oxide i n  a muff le  furnace; and packaging. The ba tch  s i z e  used i n  
t h i s  s p e c i f i c  opera t ion  i s  a f a c t o r  of 1-00 g r e a t e r  than t h e  amount t h a t  i s  nor -  
mally handled i.n a rout ine  glove box operat ion.  Such opera t ions  r equ i r e  s p e c i a l  
review and approval and adequate s t e p s  must be taken t o  ensure t h a t  no a c t i v i t y  
w i l l  be re leased  from t h e  glove box. The process  equipment; i s  depic ted  sche-  
ma t i ca l ly  i n  Fig.  ' 7 .  

3.3 Waste Systems 

I n  the  a c t u a l  opera t ions  of the I s o l a t i o n  Laboratory alpha-containing 
so l id ,  l i qu id ,  and gaseous wastes are generated,  

3.3.1. So l id  Wastes 
_a 

Kighly contm,inated s o l i d  vastes are produced i n  operat ions c a r r i e d  out  
wi th in  t h e  glove box; s l i g h t l y  contaminated s o l i d s  are produced i n  t'ne l abora -  
t o r y  $?ere the glove box i s  loca te2  and i n  support  o f  a c t u a l  glove box opera t ions .  
Typical  of  high l e v e l  waste are glove box rubber gloves and p l a s t i c  t r a n s f e r  
bags, paper  t i s s u e s ,  g l a smare ,  and small p i eces  of equipment. The safe removal 
and d i sposa l  of  t hese  wasf,es involves  t r a n s f e r  from t h e  high-alpha environment 
i n s i d e  the glove box by t h e  p l a s t i c  bag t r a n s f e r  technique, p l ac ing  t h e  p l a s t i c  
bag i n  a lard can, and s e a l i n g  the  top  of  the can. These cans a r e  c a r e f u l l y  
bur ied  underground. 

The low- leve l  waste, cons i s t ing  of  such items as shoe covers, b l o t t i n g  
paper, and paper  t i s sues ,  aye placed i n  a garbage can l i n e d  with a p l a s t i c  
bag. When f i l l ed ,  the  p l a s t i c  bag i s  sealed by t y i n g  o r  tap ing  t h e  top, and 
the f i l l e d  bag i s  disposed of  by the  same procedure as t h e  h igh- leve l  wastes. 
S o l i d  waste discharge p e r  day v a r i e s  according t o  opera t ions  b u t  averages about 
50 lb/day. 

Liquid Wastes ----- 
Sanitary,  process,  and radi.oae t i  ~e wasf,e so lu t ions  are generated rou t ine ly  

i n  t h e  i s o l a t i o n  laborat40ry,  Schcmatics of t h e  f i rs t  and second f l o o r  l i q u i d  
waste systems are sho-m i n  F igs .  8 and 9. 

The s a n i t a r y  waste system c o l l e c t s  and dispenses  all waste from t h e  s a n i t a r y  
f a c i l i t i e s  except t h e  change room showers, which are discharged t o  t h e  process  
waste system, The es1,imated volume discharged p e r  day i s  250 ga l ,  
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The process  waste system handles  l i q u i d s  which gene ra l ly  a r e  nonradio - 
ac t ive ,  b u t  which can be contaminated by acc ident .  Change room showers, 
condenser cool ing and condensate water from experimental  equipment, l abo ra to ry  
bench s inks  used f o r  glassware cleanup, washdown so lu t ions  en te r ing  'Lhrough tne  
f l o o r  d ra ins  a r e  p o t e n t i a l  sources.  Process  waste i s  co l l ec t ed  i n  a 2000-gal 
in te rmedia te  holdup tank, which i s  sampled and discharged t o  e i t h e r  t h e  process  
o r  Tadioactive chemical waste s y s t e m  as d i c t a t e d  by the  a n a l y t i c a l  r e s u l t s .  
The tank i s  equipped with a l e v e l  alam and an overflow which discharges d i -  
r e c t l y  i n t o  t h e  r ad ioac t ive  waste system. PTormal process  waste e f f l u e n t  i s  
approximately 250 gal/day. 

Two independent waste systems, the h igh- leve l  and t h e  "hot" chemical, 
a r e  provided f o r  l i q u i d  wastes known t o  be r ad ioac t ive .  Normal access  po in t s  
f o r  t h e  h igh- leve l  waste system are t h e  cup s inks  i n  t h e  l abora to ry  bench 
hoods, The e n t r y  po in t s  t o  t h e  "hot" chemical. waste system are l abora to ry  
bench s inks  and t h e  glove box l i n e  I n  l abora to ry  4. 
i n  the glove boxes i n  l abora to ry  2 e  A l l  waste so lu t ions  accumulated during 
opera t ion  are c o l l e c t e d  and t r a n s f e r r e d  t o  a s p e c i a l  l i q u i d  waste disposal  
ves se l  i n  the northwest corner  of l abora to ry  2; it can be inonitored and d i s -  
charged t o  the h lgh- l emd  waste system. 

Tliere are no d r a i n  o u t l e t s  

The "hot t '  chemical waste sys'rem d ra ins  t o  WC -5, an intermediate  1-000 -gal 
Th? tank i s  s t a i n l e s s  s t e e l  underground c o l l e c t i o n  tank south of  Rldg. 3503. 

equipped with a l e v e l  i n d i c a t o r  and. a sampling p o r t .  
t h e  tank i s  sampled and. analyzed and t h e  conten-ts discharged 'Lo e i t h e r  t h e  
p l a n t  process  waste system 0.r the t a n k  "hot" chemical waste. The h igh- leve l  
waste system d ra ins  t o  WC-6, an in te rmedia te  s t a i n l e s s  s t e e l  tank of 500 gal 
capaci ty ,  ad jacent  t o  W C - 5 .  Thi.s tank i s  a l s o  equipped with l e v e l  i nd ica to r  
and sampling p o r t ,  A f t e r  sna lys i s ,  the  so lu t ions  a r e  pumped t o  tank W-9. 
" H o t "  I . iqij id waste discharged t o  t h e  combined systems i s  approxima'tely 25 g a l  

A t  pe r iod ic  i n t e r v a l s  

3.3.3 Gaseous Waste 

Fi-gures 3 and 4 are schematics of 'the gaseous waste processing f a c i l i t i e s  
i n  t h e  i s o l a t i o n  labora tory ,  Room v e n t i l a t i o n  air, l abora to ry  vacuuu servi  ce, 
chemical of f  -gas system, glove box v e n t i l a t i o n  air, and plutonium c e l l s  ven t i  - 
l a t i o n  a i r  are t h e  gaseous wastes generated and . rou t ine ly  processed. 

There ape f ive  sepa ra t e  zones o f  v e n t i l a t i o n  i n  t h e  Alpha I s o l a t i o n  
Laboi-atory. O f  these,  t h e  o f f i c e  a r e a  and the  f i rs t  f l o o r  opera t ing  area are 
a i r -condi t ioned  systems, and t h e  f i r s t  f l o o r  u t i l i t y  room, f i r s i  f l o o r  emergency 
corr idor ,  and second f l o o r  mechanical equipment a r e a  systems are unconditioned. 
All except t h e  o f f i c e  area system are once-through systems with 100% makeup ail-. 
A schematic o f  t h e  v e n t i l a t i o n  flow i n  the  bu i ld ing  i s  shown i n  Fig.  10. 

The office area, which inc ludes  o f f i c e s  1 through 5 and t h e  lunch room, i s  
suppl ied  with conditioned ail- from Chrys le r  a i r  temperature window u n i t s  Each 
o f f i c e  has  a s i n g l e  u n i t  with a makeup capac i ty  of 45 cfm. This corresponds t o  
a recyc le  of approximately 70%. 
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The f i r s t  floor opera t ing  a r e a  i s  suppl ied with conditioned air  by a 
63-ton McQuay, Inc .  model A232 cent ra l  supply u n i t  l oca t ed  i n  t h e  second 
floor mechanical area. The i n l e t  supply i s  p r e f i l t e r e d  by a 2- in .  - thick 
d u s t  s t o p  f i l t e r  followed by a 1 2 - i n 0 - t h i c k  98$ NBS f i l t e r .  
condi t ioned t o  a d ry  bulb temperature of  57.3 F and a wet bulb temperature 
of 58.8'~ before  en te r ing  t h e  d i s t r i b u t i o n  system. Preheated c o i l s  i n  t h e  
d i s t r i b u t i o n  system ducts  raise t h e  temperature t o  70°F before  discharge.  
A schematic of the f i rs t  f l o o r  d i s t r i b u t i o n  i s  shown i n  Fig.  11. The minimum 
requi red  number of a i r  changes p e r  hour  f o r  the opera t ing  f a c i l i t i e s  and t h e  
a c t u a l  number of changes based on the flows shown i n  Fig.  11 are :  

The a i r  i s  

Room 

Off ice  6 
Off ice  7 
Off ice  8 
Change room 
I n  s t rument lab 
Counting room 
Labora tor ies  I through 5 
Corr idor  

Required Minimum No.  of Calculated No. of  
Changedhr  Change s /h r - -__1_p_ 

6 
6 
6 
6 
10 
6 
10 
6 

14.5 
14.5 
14 .5  
13.0 
14- 5 
14,s 
18.2 
14.7 

A s  shown, air  i s  introduced i n t o  t h e  o f f i ces ,  change room, instrurnent 
laboratory,  counti.ng rooms, and l a b o r a t o r i e s .  The a i r  flows i n t o  t h e  co r r ido r  
from the ot'fices, instrument labora tory ,  and counting rooms through louvers  i n  
the  pemonnel  access  doors.  Tnis  a i r  i s  exhausted from t h e  c o r r i d o r  through 
g r i l l s  i n  t h e  suspended ce i l i ng ,  whlch discharge i n t o  the l abora to ry  room 
v e n t i l a t i o n  exhaust system f o r  f i n a l  c l - e a n ~ p ~  
i n t o  a sepa ra t e  system loca ted  i n  t h e  mechanical equipment area, 
f i l t e r e d  ihrough a 12-in.  - thick 90% NBS f i l t e r  followed by a 12-in.  - thick 99.97$ 
absolu te  f i l t e r  before  l o c a l  d i scharge  a t  the roof of the  bui ld ing .  The v e n t i -  
l a t i o n  a i r  f o r  Labora'cories 1 through 5 i s  d i s t r i b u t e d  i n t o  each room t#hrough 
a dirfuser  c e n t r a l l y  loca ted  i n  t h e  suspended ce i l i ng .  
exhaust g r i l l s  ( l a b o r a t o r i e s  2, 4, and 5 )  o r  l abora to ry  bench hoods ( l a b o r a -  
t o r i e s  1 and 3 )  are u t i l i z e d  for exhaust ing t h e  ail- t o  the mechanical equipment 
area f o r  f i n a l  cleaning., F ive  sepa ra t e  systems (Fig. 3) are u t i l i z e d .  These 
are arranged so 'clcat a s i n g l e  l abora to ry  i s  t i ed  i n t o  a minimum of  two sepa ra t e  
systems, This f e a t u r e  ensures  continuous v e n t i l a t i o n  exhaust,  F i n a l  c leaning  
o€ t h e  v e n t i l a t i o n  air i s  through a l 2 - i n 0 - t h i c k  90% NBS f i l t e r  followed by a 
12-in.  - th ick  99.9'7$ abso lu te  f i l t e r  before  l o c a l  discharge a t  t h e  bu i ld ing  roof 
l e v e l .  The exhaust systems are t i e d  i n t o  the p l a n t  emergency power supply sys-  
t e m .  The t o t a l  capac i ty  o f  t h e  system i s  adequate t o  maintain a negat ive  pressur  
on t h e  whole bu i ld ing  when a l l  supply a i r  i s  c u t  o f f .  Dampers a t  t h e  supply enLL 
i o  the ope ra t ing  a r e a  and all o t h e r  v e n t i l a t i o n  systems actuated by t h e  alarm 
on the room o r  area a i r  monitors cu t  off the  i n l e t  a i r  i n  an emergency. 

The change room a i r  i s  exhausted 
It i s  p r e -  

E i t h e r  oplirnumly loca ted  

The u t i l i t y  room v e n t i l a t i o n  capac i iy  of  10,000 cfm i s  based on the hea t  
load. d i ss ipa t i -on  from the equipment i n  the a r e a  rather than any personnel  
requirements.  
room loca ted  ou t s ide  tine contamination zone b u t  with con t ro l l ed  access  (. Neiiher  

A s  s t a t e d  previously,  the  u t i l i t y  room i r ;  an i s o l a t e d  nonoperating 
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t h e  i n l e t  n o r  exhaust a i r  i s  P i l t e r e d  or t r e a t e d .  The system coi is is ts  of a 
temperature-operate& i n l e t  louver  i n  t h e  south wal l  of t h e  bui ld ing .  A second 
temperature-operated louver  and assoc ia ted  exhaust fan a r e  loca t ed  i n  t he  e a s t  
w a l l  above t h e  double-access doors. The fan opera tes  continuously. To guard 
aga ins t  t h e  p o s s i b i l i t y  OC spread of a i r -borne activi 'cy from the  adjoining 
a reas  i n  t h e  contaminated zone, t h e  personnel access  door from t h e  corr idor ,  
t he  equipment hatch from -the mechanical equipment area,  and the  exhaust fan 
and double -access doors a r e  inter locked 

The once-through v e n t i l a t i o n  system of t h e  mechanical equipment a rea  uses 
t h e  same mechanical p r i n c i p l e  of a continuously operat ing exhaust fan and 
temperature-operated louver  on t h e  u t i l i t y  room system. Vent i la t ion  requi re  - 
ments here, too, are based on hea t  load d i s s i p a t i o n  r a t h e r  than personnel 
requirements e However, t h i s  nonoperating a rea  i s  loca ted  in s ide  t h e  contami - 
nat ion zone; t he re fo re  supply a i r  and exhaust a i r  requi re  f i l t r a t i o n .  The 
i n l e t  supply a i r  i s  p r e f i l t e r e d  through a 2-in.  dus t  f i l t e r  followed by a 
12-?n . - th ick  908 NBS f i l t e r .  The exhaust before  local. discharge a t  t h e  buj.ld- 
ing i s  p r e f i l t e r e d  through a 1 2 - i n .  - th ick  9076 NBS f i l t e r  followed by a 12-in.  - 
Llnick 99.97% absolu te  f i l t e r .  both the i n l e t  supply and. exhaust a r e  dampered. 
Under emergency conditions,  t h e  mechanical equipment a r e a  v e n t i l a t i o n  a i r  i s  
discharged by means o f  a dampered by-pass i n t o  t h e  labora tory  room cleaning 
system upstream from t h e  f i l t e r .  

The emergency co r r ido r  v e n t i l a t i o n  system OS 1000 cfm i s  based on a 
minimum requiremerit of 6 a i r  changes p e r  hour. 
continuously opera t ing  exhaust f a n  and temperature-control led i n l e t  a n d  ex- 
haus t  louver.  The i n l e t  supply over t h e  emergency door  a t  the  west end of 
t h e  co r r ido r  i s  f i l t e r e d  through a 2 - h -  dus t  s top  f i l t e r  followed by a 
12-in.  - thick 90% NBS f i l t e r .  
90% NBS p r e f i l t e r  followed by a 99.9'7% absolu te  f i l t e r  before  l o c a l  discharge., 
Eoth the  t n l e t  supply  and t h e  exhaust are equipped with dampers which c lose  
during an  emergency, In a n  emergency the co r r ido r  i s  he ld  under s t a t i c  con- 
dit,i-ons with air  leakage i n t o  the l a b o r a t o r i e s ,  

The system a l s o  depends on a 

'Ih? exhaust i s  f i l t e r e d  t'nrough a 12-in.  - thick 

The bui ld ing  of f -gas  servicc? i s  used exc lus ive ly  i n  t he  ' 'cold1' l abo ra -  
t o r i e s  for chemical operat ions i n  which gas evolut ion i s  a problem. The 
se rv ice  o u t l e t s  are on t h e  bench hoods. Local cleanup o f  t h e  gas streams 
through caus t i c  scrubbers designzd as p a r t  of t he  equipment i s  s tandard 
p r a c t i c e ,  The off-gas  stream i s  f u r t h e r  cleaned by a l i q u i d  i r a p  and two 
lP - in . - th i ck  99.9@ absolu te  f i l t e r s  i n  s e r i e s ;  it i s  discharged t o  t h e  
atmosphere a t  t h e  roof l e v e l  o f  t h e  bu i ld ing+  Average usage p e r  day i s  
approximately 5 cfm, although the  design capac i ty  f o r  t h e  system i s  280 cfh 
a t  l ,8  i n .  Hg. 

One -half  -inch l i n e s  i n  the  l abora to ry  se rv ice  racks provide vacuum 
se rv ice  t o  both t h e  alpha and t h e  "cold" l a b o r a t o r i e s .  From t h e  alpha 
l a b o r a t o r i e s  p o t e n t i a l l y  contaminated a i r  i n  the  vacuum system passes t o  a 
l i q u i d  t r a p  and a 12- ina  - thick 99.97% absolu te  f i l t e r  loca ted  i n  t h e  i'irsi 
f l o o r  pipe serv ice  chase; t h i s  i s  followed by a second l i q u i d  t r a p  and a 
12- in .  --thick 99.9776 absolu te  fi I t e r  loca ted  i n  the  mechanical equipment a r e a  
(F ig -  h )  . Vacuim e f f l u e n t  from the "cold" l a b o r a t o r i e s  discharges d i r e c t l y  
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i n t o  the  cleanup system loca ted  i n  -the mechanical equipment a r e a  upstream 
from t h e  l i q u i d  t r a p  without p r i o r  c leaning,  
c lean e f f l u e n t  discharges t o  t h e  glove box v e n t i l a t i o n  header downs’crearn from 
t he  f i n a l  f i l t e r ,  Vacuum is  maintained i n  t h e  system by a Nash Hytor putrip; 
water coolant  from t h i s  pump i s  rec i rcu la ted .  through a hea t  exchanger? Ti?e 
loop surge tank i s  sampled da i ly ,  and the en t i re  contents  of t h e  Loop a r e  
drained t o  .the process  waste system and replenished when Line alpha a c t i v i t y  
of t h e  water reached lo3 counts/ml. 
i s  90 cfm, (121; 22 i n .  Hg. 

After  f inal  f i l t r a t i o n  t h e  

The design capac i ty  of the vacuum system 

There are two glove box v e n t i l a t i o n  systems i n  the  Alpha I s o l a t i o n  
Laboratory,  
boxes, i n  which multi .curie q u a n t i t i e s  of a lpha a c t i v i t y  are handled. 
flows through the  glove boxes a t  R standard rate of 5 cfm. The a i r  en te r s  
tine box from t h e  l abora to ry  room through a 99.97% absolu te  f i l t e r .  A i r  lea-f- 
i ng  t h e  box i s  f i l t e r e d  i n  t he  box through a FG-50 p r e f i l t e r  followed by a 
12- in .  - thick 99.97$ a-bsolute f i l t e r  a t  t h e  ex i - t  from each box. The glove box 
a i r  i s  co l l ec t ed  i n  -the ’oui.ld.ing and f u r t h e r  cleaned by a second 12-in.- thick 
99.97% absolu te  f i l t e r  l oca t ed  i n  the mechanical equipment a r e a  (Fig.  4 ) .  
The clean a i r  i s  discharged t o  the  p l a n t  of f -gas  system, which a t  Bldg. 3508 
supp l i e s  a vacuum of approximately 25 i n .  water gage, f o r  f u r t h e r  treatment 
(scrubber,  hea te r ,  you&ing and absolu te  f i l t e r s )  and d i sposa l  a t  the  3039 
s tack .  The v e n t i l a t i o n  system : is so  designed tha- t  the  glove boxes will operate  
a t  a cons tan t  -0-35 i n .  water  gage pressure  at, flows from 5 t o  30 cfm. A 
vacuum drial. i n d i c a t o r  equipped with a n  alarm which ac tua te s  i f  tine box pi-essure 
f a l l s  below -0-10 i n .  water gage p i e s su re  i s  s tandard  equipment on a l l  glove 
boxes, 
wi th  a con t ro l  valve which reduces and main ta ins  a constant  pressure  on the  
system. The valve i s  designed t o  f a i l  c losed.  A solenoid-Qperated.  valve i s  
loca ted  i n  p a r a l l e l  t o  t h e  cont ro l  valve and i s  ac tua ted  upon f a i l u r e  of  the  
con t ro l  valve,  It  i s  designed, t o  mai.n%ain -0.35 i n .  a t  5 cfm flow. The 
capac i ty  of t h e  system i s  -250 cfrn., Backflow preventers  are used on a l l  boxes 
ahead o f  the  i n l e t ,  F i l t e r  t o  prevent  escape of a c t i v i t y  i n t o  the  labora- tory i f  
the box should. becorne pressurized. ,  
a hand-operated valve loca’ced ahead of ’che f i n a l  absol.ute fi l’cer re routes  the 
box vent i lab ion  exhaust i n t o  the Bldg“ 3508 off-gas  system upstream from the  
absolu te  f i l ’ ix rs  This all ;emat, ive route  eopures continuous box v e n t i l a t l o n  
exhaust s e rv i ce  a t  a l l  t imes 

The primary system (Fig .  1 2 )  i s  used f o r  t h e  1aboratoryNo. 2 glove 
A i r  

A surge t a n k  loca ted  ups”iream from t h e  f i n a l  absolu te  fi l’cer i s  equipped 

During shutdown of  the p l a n t  off-gas  system 

The secondary glove box v e n t i l a t i o n  system i s  used f o r  v e n t i l a t i n g  the  16 
glove boxes and 6 glove box hoods i n  1abora;t;ol-y Mo. 4, 
i s  the sLandard 5 cfm, arid ‘Lhe glove box hoods, 200 cfrn each. The t o t a l  
capac i ty  of the system i s  1280 cfrfl, 
tinrough a n  absolu te  f i l t e r .  A backflow preventer  precedes t h e  f i l t e r  to 
prevent  blowback i n t o  the l abo ra to ry  i n  case the box becomes pressur ized .  
A i r  l eav ing  t h e  box i s  f i l t e r e d  i n  t h e  box through ail FG-50 f i l t e r  followed. 
by a 12- in .  -thick 99*9’@ absolu te  f i l t e l -  loca ied  a t  t h e  e x i t  from the box, 
Ai-[- e n t e r s  t h e  glove box hoods u n f i l t e r e d  through the  glove p o r t s .  
200 cfm flow corresponds to -100 l i n e a r  fpm flow ve loc i ty ,  t h e  design l i m i t  
f o r  l abo ra to ry  hoods. 
i n  t h e  box and a 12-in.  - th ick  99.9776 a’osolute f i l t e r  a t  the e x i t  from the  box, 

Flow through -the glovc boxe: 

A i r  i s  introduced i n t o  the  glove boxes 

The 

The exhaust a i r  i s  p r e f i l t e r e d  throughanFG-50 f i l t e r  

. . . . . . . . . . . . . . . . . . . . . . , -~ 
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The glove box a i r  i s  discharged t,o a p l e n m  equipped w i t h  a control valve 
which maintains a cons tan t  -0.35 i n ,  water  gage pressure  on the  box, No i?P 
con t ro l  i s  attempted on t h e  glove box hoods, Their exhaust en te r s  t h e  glove 
box exhaust system downstream from the  con t ro l  p l e n m .  The combined e,xhausts 
a r e  f i l t e r e d  through a l 2 - i n . - t h i c k  90$ NBS f i l t e r  followed by a 12- in . - th ick  
99.97% absolu te  f i l t e r  before  &ischarge t o  the  atmosphere a t  the  roof l e v e l  
of the bui ld ing .  

The plutonium cells i n  l abo ra to ry  5 have t h e i r  own v e n t i l a t i o n  system. 
A i r  i s  introduced i n t o  t h e  c e l l s  €ram the  l abora to ry  through two 8 x 8 x 2 - i n . -  
t h i c k  99.97$ absolo te  f i l t e r s  set, up i n  p a r a l l e l .  
t h e  c e l l  through a 99.97% absolu te  f i l t e r ,  
f ive  c e l l s  a r e  co l lec ted  and furt 'ner cleaned Ynrough a 12- in-  - thick 99.97$ 
absolu te  f i l t e r  i n  t he  mechanical equipment room (F ig .  4) .  
discharged from t h e  bu i ld ing  a t  roof l e v e l .  Each c e l l  i s  equipped with 
manually operated dampers which r egu la t e  t h e  flow through t h e  c e l l s .  Tne 
normal f l o w  based on 10 a i r  changes pe r  hour i s  50 cfm p e r  c e l l .  However, 
s u f f i c i e n t  capac i ty  e x i s t s  i n  t he  system t o  operate  the c e l l s  a t  approximately 
twice t h e  flow r a t e .  Storage vesse l s  i n  t h e  c e l l ,  such a s  the  l i q u i d  solutLon 
c a r r i e r  containing approximately 2000 cu r i e s  of nonvola t i le  f i s s i o n  products 
and t r a c e  amounts of americium and curium, a r e  sepa ra t e ly  vented through 
absolu te  r i l t e r s  t o  the  glove box exhaust v e n t i l a t i o n  system, 

Exhaust a i r  i s  f i l t e r e d  i n  
The independent exhausts from the  

The clean a i r  i s  

Continuous air  sampling monitors w i l l  be i n s t a l l e d  on a l l  gas e f f l u e n t  
streams from the 
p o i n t  as Boon as 

Alpha I s o l a t i o n  Laboratory downstream from t h e  f i n a l  cleanup 
they  are developed by the OmL Instrument, Department, 

4 0 HAZARD DESCRIPTION 

14.1 Radiation 

Alpha r a d i a t i o n  i s  the predominant type i n  the Alpha I s o l a t i o n  Laboratory 
operat ions.  Per iodica l ly ,  howevel-, a s soc ia i ed  gamma and neutron r ad ia t ions  
a r e  a l s o  p re sen t  e S'tandurd glove box containment and opera t ing  techniques a r e  
appl ied  i n  working with pur? alpha-emit t ing rnaterlals When gamma and neutron 
radiati-ons are assoc ia ted  w l t h  the alpha rad ia t ion ,  adequate s t e p s  a r e  taken t o  
s h i e l d  the box f o r  maximum ope ra to r  protectLon 

The quan t i ty  of rad ioac t ive  ma te r i a l  handled i n  t he  l abora to ry  v a r i e s ,  
Most a n a l y t i c a l  chemistry opera t ions  a r e  performed on d i l u t e d  samples o r  sairiples 
of r e l a t i v e l y  low hazard p o t e n t i a l ,  When t h e  sample concentrat ion i s  below 1 mg 
o f  plutonium, t h e  opera t ions  are performed i n  glove box hoods, i .e . ,  glove boxes 
with the  gloves removed, opera t ions  i n  which concentrat ions exceed 1 mg of 
plutonium must be performed i n  glove boxes. 
t h e  Chemical Technology Divis ion programs vary Prom t h e  mill igram t r a c e r  quan- 
t i t i e s  used i n  the  process  development work t o  the  hcndred gram batch q u a n t i t i e s  
processed i n  the spec ia l  i s o l a t i o n  and p u r i f i c a t i o n  programs All operat ions 
without exception a r e  c a r r i e d  out  in glove boxes. The upper l i m i t  of ma te r i a l  
that can be s tored  o r  handled i n  t h s4 f lpha  I s o l a t i o n  Laboratory without a formal 
Radiation Sa fe t  
l l m i t s  for 

The amounts of ma te r i a l  handled i n  

Review i s  45 mg Am 
and  U233 processing are 30 g and 250 g batches, respec t ive ly ,  

1 g pm239, and 30 g u233. The approved A L  
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Continuous air sampling and monitoring alpha, beta, and gamma instruments 
are loca ted  i n  l a b o r a t o r i e s  2 and 4, and a s t a t i o n a r y  a i r  alpha sampling u n i t  
i s  loca ted  i n  t h e  second f l o o r  u t i l i t y  room. The s t a t i o n a r y  u n i t  w i l l  be re-  
p laced  by a continuous type  now on order .  These u n i t s  a r e  p r e - s e t  t o  alarm 
when t h e  a lpha  a i r -bo rne  a c t i v i t y  l e v e l  reaches the  mpc l e v e l  and- t o  au to -  
makical ly  a c t u a i e  dampers and p u t  t h e  bu i ld ing  on emergency opera t ing  s t a t u s  
when t h e  a i r -borne  level reaches 10 times t h e  mpc. A s t a t i o n a r y  be ta -gama 
a i r  sampling u n i t  i s  loca ted  i n  the  in te rmedia te  c o r r i d o r  between t h e  l abora -  
t o r i e s  and change room, Por t ab le  gas-flow a lpha  survey meters a r e  used t o  
monitor glove box opera t ions  i n  t h e  l a b o r a t o r y  and to monitor personnel  before  
e x i t  from t h e  l abora to ry  and i n  the  change room as a f i n a l  check before  l eav ing  
the contamination zone, Daily smear counts of t h e  whole l abora to ry  a r e  s tandard 
procedure f o r  f u r t h e r  c o n t m i n a t i o n  cont ro l .  

4.2 C r i t i c a l i t y  

Generally, t h e  qua.nti ty of  a lpha-emit t ing material8 being i s o l a t e d  :is 
s u f f i c i e n t l y  small t o  p re sen t  no c r i t i c a l i t y  hazard,  I€ programs are extended 
and c r i t i c a l i t y  inust be observed, batch con t ro l  w i l l  be followed. The fol lowing 
ba tch  l i m i t s  have been se t  f o r  the Alpha I s o l a t i o n  Laboratory: 

Limit i n  BLdg. 
--__._ 

I s o t  op e Eatch S ize  

,233 

2 39 Pu 
An;.2 41. 

250 B 350 g 

No c r i t i c a l j .  ',> No c r i t F c a l i t y  
problem problem 

The type of chemicals and i hc  yuenti1,y consumed vary from program t o  
program and the re fo re  a n  average c o n s u q t i o n  over a n  extended pe r iod  i s  hard  
t o  p r e d i c t ,  The best approximation based on t h e  p re sen t  program is:  

Chemical Quan t i ty  Consurred/day 

EN0 500 cc of  15 M - 
3 

HCI. 

AJ.. ( NO3 ) 
L i N O  

L i C l  

L i O R  

TBP 

3 

1000 cc of  1-2 M - 
2000 g 

500 g 

1000 g 

100 g 

1000 cc  of 100% 

Ainseo 125-82 1000 cc 

Mono -2 -ethylhexyl 
phosphoric a c i d  

Xylene 

400 cc 

1600 cc 
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4.4 F i r e  and Explosion 

Solvent ex t r ac t ion  operat ions associated with the  Alpha I s o l a t i o n  Labora- 
t o r y  development programs requi re  ex t r ac t ion  agents dissolved i n  organic so lvents .  
Current ly  the HN03 -TBP -Amsco and the HCl-mono -2 -ethylhexyl phosphoric acid-xylene 
systems a r e  being developed. I n  both systems t h e  Amsco and t h e  xylene d i luents ,  
because of t h e i r  l o w  f l a s h  points ,  a r e  p o t e n t i a l  f i r e  hazards. The p rope r t i e s  o f  
these  two so lvents  are: 

AWCO 125-82 o -Xylene 

128 63 
0 

Closed cup f l a s h  point ,  F 
Explosive l i m i t s  i n  air, 1.1 -6 a 1 1 . 0  
Energy re leased  on combustion, B t u / l b  19,000 18,500 
T o t a l  energy r e l ease  t o  glove box, Btu 62,700 72,100 

During glove box operat ions the spent  solvent  i s  co l l ec t ed  and s to red  i n  t h e  box 
u n t i l  t h e  end o f  t he  run ,  Approximately 2 l i t e r s  c o l l e c t s .  For tuna te ly  the re  
are no opera t ions  i n  the mul t i cu r i e  processing work i n  which so lvents  or o the r  
combustible materials are used, 

The p o s s i b i l i t y  o f  a n  e,xplosion i n  t he  glove box operat ions appears remote, 
None of t h e  opeyations in7,rolves r e l ease  of  hydrogen except that  quant i ty  which 
bu i lds  up by t h e  r a d i o l y t i c  decomposition o f  water. 
system should f a i l  f o r  24 hours and the gas continue t o  b u ' l d  up i n  t h e  glove 
box for tha t  per iod  with t h e  given amounts of U233 and Am2k', t h e  hydrogen con- 
cen t r a t ion  would be: 

If t h e  box v e n t i l a t i o n  

Quan t i ty  of material i n  box, g 
volume o f  H~ gas evolved, cclday 
Volume o f  box, cc 
F ina l  conceEtration, cc Hp/cc air  

250 30 

5 4.52 x 10 
4 
4"2 x 10 
8.87 x 3.1 10-3 

1410 

Tnese values  are w e l l  below t h e  e.xplosive l i m . i t  o f  4.1 volume $I f o r  hydrogen gas. 

If t h e  same assumption i s  made for a glove box i n  which 2 l i t e r s  of solvent  
i s  s tored,  a i r  explosion due to  the a c c m u l a t e d  vapors i n  the  box i s  n o t  robable 
s ince  t h e  au to- igni t jon  temperatures €or  Amsco and xylene are 490 and 924 F, 
respec t ive ly .  Of course, i f  t h e m  i s  a hea t  source o r  spark present ,  t he  p o s s i -  
b i l i t y  i s  increased, p a r t i c i f i a r l y  i n  t h e  case of xylene which has a closed cup 
flash po in t  of 63OF. ' 

8 

I n  t h e  a n a l y t t c a l  chexlistry operat ions pe rch lo r i c  a c i a  fumings a r e  done 
rout ine ly .  Procedure cont ro l  i s  used t o  make t h i s  operat ion safe. A t  Least 
one p r e - n i t r i c  ac id  oxidat ion €wriing s t e p  i s  required t o  minimize t h e  p o t e n t i a l l y  
v i o l e n t  reac t ion  ot' pe rch lo r i c  a c i d  with organic matter. The buildup of p e r -  
c h l o r i c  acid by condensa.t,ion of t h e  pe rch lo r i c  acid vapor fumes i s  prevented by 
passing the vapor stream through a c a u s t i c  scrubber.  
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I n  add i t ion  t o  us ing  t h e  mul t i cu r i e  glove box, which i s  designed f o r  
maxiriiura containmen'c i n  t h e  event of  a f i r e  o r  explosion, t h e  following 
p r a c t i c e s  have been e s t ab l i shed  t o  e l imina te  as completely as poss ib l e  the  
p r o b a b i l i t y  of  a glove box Tire or explosion: 

1. Duxing a l l  solver i t  e x t i a c t i o n  opera t ions  an i n e r t  gas purge i s  used 
on the  glove box vent , i la t ion system. An oxygen ana lyzer  r egu la t e s  t h e  f l o w  
and keeps t h e  oxygen content  of' t h e  box below 2 vol  $. I n  norriial glove box 
opera t ions  t h e  purge system i s  used as a medium f o r  ex t inguish ing  glove box 
fires., The systkrn i s  ac tua ted  by a temperature-sensing con t ro l  mounted i n  
t h e  box. 

2* Highly v o l a t i l e  so lvents  such as xylene are kept  a t  temperatures 
w e l l  below t h e  f l a s h  p o i n t  by l o c a l i z e d  cool ing ,  

3.  Explosion-proof e l e c t r i c a l  equipment i s  used where poss ib l e .  

4. A11 glove box i n t e r i o r  su r f aces  are pa in ted  with noncombustible 
phenoline 3011 p a i n t .  

5. I n  opera t ions  where l a r g e  amounts of h e a t  a r e  generated, l o c a l i z e d  
cool ing i s  b u i l t  i n  to ?;'ne equipment t o  prevent  h e a t  buildup and temperaiure 
r i se  i n  t h e  box. 

Within t h e  bu i ld ing  i t se l f  hose cabine ts  on both the first  and second 
floors and por t ab le  CO ex t inguishers  i n  the cor1 i d o r  ou t s ide  t'ne l a b o r a t o r i e s  
can be used €or ex t inguish ing  f i r e s  ou t s ide  a glove box, The bu i ld ing  a'c 
presen t  i s  no t  equipped with n s p r i n k l e r  sys-tem, bu t  such a system i s  t o  be 
i n s t a l l e d  when funds become ava i l ab le .  

2 

4.5 Maximum Credible Accident -- - 
In  e s t a b l i s h i n g  t h e  maxirnlm c red ib l e  acc ident  p o t e n t i a l  for t he  Alpha 

I s o l a t i o n  Laboratory release o f  a c t i v i t y  by f i r e  and/or explosioii under t h c  
fol lowing condi t ions was considered: 

1. I n  glove box development program opera t ions  
2 .  
3. From material s to red  i n  t,he bu i ld ing  itse1.f. 

During glove box inul t icur ie  a lpha  p u r i f  ica'cion programs a 

This  
10 c u r i e s  of Cm '2, 58 c u r i e s  of ~m24~- ,  and approximately 2000 c u r i e s  of non- 
v o l a t i l e  mixed f i s s i o n  products  Both the  Am02 and t h e  mixed f i s s i o n  product 
so lu t ion  are s tored  i n  primary sh ie l  ded conta iners  loca ted  i n  1 sbora tory  No# 5 
plutonium c e l l s  I It w a s  concluded t h a t  the  maximum c red ib le  a r c i d e n t  potent ia l .  
ex i s t ed  i n  t h e  W i m l ' c j  cu r i e  a lpha pur i€ icaz ion  operat ions,  wliere only a s i n g l e  
l i n e  o f  containment, i . p , ,  t h e  glove box, a f forded  t h e  opera tor  p ro tec t ion  from 
l e t h a l  q u a n t i t i e s  of a lpha -emit t ing material 

l a s t  catcBpry inc ludes  180 g of  Am02 and 1-5 l i t e r s  of solutio11 containiizg 

I n  e- tabl ishj-ng t h e  rnodels f o r  t h e  hazard evaluat ion t h e  r eccn t ly  com- 
p le t ed  Am'" prograin and the f u t u r e  $33 program were se l ec t ed .  
programs 30-g batches OC Am241 and 250-g batches of  U233 a r e  p u t  through ihe  
process  ' l ine,  Both were analyzed according t o  the s tandard  model ou t l ined  irl  
volume 1 of this  r epor t  as wel l  as a s p e c i a l  case i n  which the  following 
assumptions were made: 

I n  these  spec ia l  
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.:. . 

1. The dry box was consjdered a6 the process  vessel ,  the l abora to ry  
room as a c e l l ,  and t h e  area surrounding t h e  l abora to ry  room, i n  t h i s  case 
t,he emergency corr idor ,  as the secondary containment. 

2. The operator would receive a maximum in t eg ra t ed  dose i n  15 sec, the  
t i m e  required t o  p rope r ly  p u t  on a r e sp i r a to r ,  ins tead  of  2 min. 

3.  The p a r t i c l e s  i n  suspension contain 0.3 mg of AmO, or UO p e r  cubic 
meter i n s t e a d  of 10 mg/m3; 0.3 mg/m3 i s  the mean of Yne range of a ata f o r  
U03 suspensions a 

The ca l cu la t ions  are summarized i n  the fol lowing table: 

Standard Spec ia l  
2 41 $33 Am 

,233 Am2 41 

Vessel Off-gas Release 

T o t a l  mount ,  c u r i e s  - - 6.4 10-9 1.73 
Max, downwind i n t e g r a t e d  - 
dose, rem 

dose, m 
Distance downwind of - 

- <o ,001 a.001 

- 150 150 

Cel l  Off-gas Release 

T o t a l  mount ,  curies 6.4  x 1.73 10-3 - - 
Max, downwind in t eg ra t ed  <0.001 0.0046 - 

dose, Tern 

Distance downwind o f  1-50 150 
dose, m 

Iieleese i n t o  Secondasy 
Containment Zone 

T o t a l  mount ,  c u r i e s  1.5 10-3 4.0 4.5 x 10-5 0.12 

Concentration, euries/m 3 LO 10-5 ~7 IO-* 3.0 10-7 8.1 
Dose t o  bu i ld ing  lo* 5.4  x 10 5* 3.6 x 10 2.0 x 10 

-2 +:Ex 3** 

personnel,  r e m  

Release from Secondary 
Containment Zone 

(Assuming v e n t i l a t i o n  
system does n o t  f a i l )  

T o t a l  amount,, c u r i e s  2.4 x 6.5 x 10'~ 6.3 x 1.7 x 
Max, downwind in t eg ra t ed  
dose, r e m  a ,001 1.87 <o a GO1 0.05 

*2 -min d-ose e **L5 -see dose. 
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Standard Spec ia l  
$33 2 41 

Am 

150 

2.4 x LO -7 

233 IT 
2 41 Am. 

Distance downwind of‘ 
dose, rn 150 150 

9.5 x 

0 

L 

Ground f a l l o u t  a t  
20 meters, curies/m, 2.5 x loe1‘ 6,3 x IO-’ 

0 6 Distance downwind t o  
which ground would be 
contaminated t o  hazard-  
ous l eve l ,  m 

0 

45 8 Distance downwind to 
which ground must be 
decontmlnated,  ra 

0 0 

Release from Secondary 
Containment Zone 

(Assuming v e n t i l a t i o n  
system fails  ) 
T o t a l  amount, c u r l e s  

-6 ‘7.5 x 10 1.9 x lo-* 

0.54 

6.0 10-5 

<o .001 

150 

2.2 x lo-1o 

0 

1-53 

43.0 Max. downwind i n t e g r a t e d  
dose, r e m  

43.001 

Distance downwind of 
dose, m 

150 

5.6 x 

1-50 

2.7 x io -11 

150 

6,9 x Ground f a l l o u t  a t  20 
2 meters, curies/m 

46 0 5 Distance downwind t o  
which ground would be 
contaminated t o  hazard-  
ours  level, m 

250 24 Distance downwind t o  
which ground must be 
decontaminated, m 

0 0 

5.0 OPERATING PHILOSOPHY 

The I s o l a t i o n  La,boratory, as shown i n  Fig.  2, i s  subdivided i n t o  an 
unlimited-access  and control led-access  contamination area. Normal e n t r y  i n t o  
the bu i ld ing  i s  via t h e  unlimiLed-access adminis t ra tFve area a t  the  southwest 
end of the laboratoqy.  Access i n t o  the contamination area i s  from the admin- 
i s t r a t ive  area through the change room. Hence the change room acts as an 
in te rmedia te  area beyond which s p e c i a l  c lo th ing  must be worn, and, conversely, 
a monitoring check p o i n t  f o r  personnel  e x i t i n g  from the contamination area, 
The u t i l i t y  room i s  an area i n t o  which unl imi ted  access  i s  permiss ib le  from 
t h e  ext ,er ior  o f  the bui lding,  bu t  access  from t h e  con t ro l l ed  a r e a  i s  regula ted  
by personnel  monitoring. 
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Clothing requirements f o r  personnel  working i n  t h e  contamination zones 

are coveral ls ,  shoe covers, and rubber gloves taped t o  t h e  cove ra l l  s leeves  
f o r  containment. Addit ional  requirements include s a f e t y  glasses ,  pocket 
meters, and an e x t r a  f i l m  badge and a r e sp i r a to r ,  e i t h e r  worn o r  car r ied ,  
as d i c t a t e d  by the opera t ion .  V i s i t o r s  t o  t h e  con t ro l l ed  a r e a  are required 
t o  wear a l abo ra to ry  coat, shoe covers,, and safety g lasses .  

Equipment, p a r t i c u l a r l y  inexpensive l abora to ry  glassware, i s  disposed of  
t o  "hot" waste i n  preference  t o  decontaminating it. In-box equipment i s  only 
p a r t i a l l y  decontamLnated as long  as it i s  usable. 
t h e  box i n  the semicontaminated state u n t i l  it i s  ready f o r  d i sposa l .  

It i s  never removed from 

If the l abora to ry  room o r  glove box e x t e r i o r s  become contaminated, they  
a r e  scrubbed with de te rgents  and/or d i l u t e  ac id .  
s l i g h t ,  normal cont ro l led-area  c lo th ing  i s  used i n  performing these  operat ions.  
For  h ighe r  l eve l s ,  a r e s p i r a t o r  i s  required;  and f o r  very h igh  l eve l s ,  p l a s t i c  
s u i t s  w i t h  an ex te rna l  a i r  supply are used. 

If the contamination i s  

A t  t h e  conclusion o f  a normal work period,  o r  a decontamination operation, 
a l l  personnel  are required t o  shower and t o  be ex tens ive ly  monitored by a 
Health Physics  surveyor.  

6 0 EMERGENCY PROCEDURE 

i n  the event  of an emergency, personnel  are i n s t r u c t e d  t o  consider  both 
personnel  safety and containment of hazardous materials a t  a l l  times, and 
only those  a c t i o n s  cons i s t en t  with these  two p r i n c i p l e s  are t o  be c a r r i e d  out ,  

Personnel evacuated from the bu i ld ing  a r e  t o  assemble a t  t h e  Metal Recoveq 
P l a n t ,  Here they w i l l  be monitored by Health Physics.  If necessary, t h e  Metal 
Recovery change room can be used f o r  personnel  decontamination. Since t h e  
Metal Recovery Building and the I s o l a t i o n  Building are loca ted  i n  t h e  same 
l i m i t e d  area enclosure,  personnel  w i l l  no t  spread a c t i v i t y  i n  areas normally 
t r ave r sed  by t h e  rest of t h e  ORWL personnel.  

An emergency squad has been organized f o r  Bldg. 3508 t o  a id  i n  personnel  
evacuation and t o  serve as s e n t r i e s  t o  prevent  o the r s  from e n t e r i n g  the bu i ld -  
i n g  dur ing  the emergency, 

Since the bu i ld ing  serves  as secondary containment, t h e  exhaust i s  f i l terec 
through abso lu te  f i l t e r s ,  I n  case of  an acc iden ta l  r e l e a s e  of a c t i v i t y  i n  the  
bui lding,  the bu i ld ing  exhaust monitors make c e r t a i n  t h a t  no a c t i v i t y  escapzs 
from t h e  bui lding.  If a f i l t e r  has  f a i l ed  and an a c t i v i t y  l e a k  i s  de tec ted  
through one of the f i l t e r s ,  t h i s  exhaust  fan  i s  immediately turned  o f f  and t h e  
remaining exhaust fans  c a r r y  t'ne load .  

i 




