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1.0 PURPOSE 

The purpose o f  t h i s  Technical  Assessment i s  t o  s a t i s f y  HSRCM-1, "Hanford S i t e  
Radio log ica l  Control  Manual" A r t i c l e  551.4 f o r  a documented study o f  f a c i l i t y  
Workplace A i r  Moni tor ing (WAM) programs. HSRCM-1 i s  t h e  pr imary guidance fo r  
rad io log i ca l  cont ro l  a t  Waste Management Federal Services o f  Hanford, I nc .  (WMH). 
The HSRCM-I  complies w i t h  T i t l e  10. P a r t  835 o f  t h e  Code o f  Federal Regulat ions 
(10CFR835). This document provides an evaluat ion o f  t he  compliance o f  t h e  Waste 
Receiving and Processing f a c i  1 i ty  (WRAP) W A M  program t o  the  c r i t e r i a .  standards. 
requirements, and documents compl iance w i t h  the  requirements where appropr ia te.  
Where necessary, i t  a l so  i nd i ca tes  changes needed t o  b r i n g  s p e c i f i c  l oca t i ons  
i n t o  comDl i ance , 

2.0 SCOPE 

The c r i t e r i a ,  standards,  and requirements contained i n  t h i s  document apply on l y  
t o  a i rborne p a r t i c u l a t e  sampling i n  t h e  workplace. While many o f  t h e  same 
requirements apply t o  air sampling and moni tor ing f o r  f a c i l i t y  e f f l u e n t  streams 
and f o r  t h e  environmental ambient air sampling program, t h i s  document excludes 
them. The compliance appra isa l  i n  t h i s  document assumes t h e  placement o f  f ixed 
WAM equipment i n  f a c i l i t y  areas t h a t  are normal ly  or  cont inuously  occupied as  
p a r t  o f  f a c i l i t y  operat ions,  and such sampling systems are s t r o n g l y  recommended 
f o r  t h i s  purpose. A i r  sampling f o r  non-rout ine o r  i n f requen t  a c t i v i t i e s  are 
conducted as described i n  HNF-PRO-666. Grab A i r  Samd inq .  I f  p o t e n t i a l  a i rborne 
contamination i s  suspected, a Radiological  Work Permit (RWP) w i l l  be included i n  
t h e  work package t o  spec i f y  t h e  a i r  sampling requirements f o r  personnel 
p r o t e c t i o n .  Conclusions concerning compliance t o  requirements and changes 
necessary f o r  compliance apply on l y  t o  WRAP 

3.0 CRITERIA ,  STANDARDS, AND REQUIREMENTS 

The Department o f  Energy, through 10CFR835, requi res i t s  cont ractors  t o  conduct 
a i r  moni tor ing t o  detect  and evaluate a i rborne rad ioac t i ve  ma te r ia l  i n  t h e  
workplace. A compi la t ion o f  t h e  c r i t e r i a  and standards app l i cab le  t o  WAM 
programs i s  contained i n  HNF-PRO-331. Work Place A i r  Moni tor ing.  A desc r ip t i on  
o f  t he  c r i t e r i a  as fo l l ows :  
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10 CFR 835 

Paragraph 835.403 ( a ) ( l )  

A i r  sampling s h a l l  be performed i n  occupied areas where, under t y p i c a l  
cond i t i ons ,  an i n d i v i d u a l  i s  l i k e l y  t o  rece ive  an annual i n t a k e  o f  2 percent o r  
more o f  t h e  s p e c i f i e d  ALI values. For a g iven rad ionuc l i de ,  and lung  r e t e n t i o n  
c l a s s ,  t h e  ALI i s  t h e  product o f  t h e  DAC l i s t e d  i n  appendix A o f  t h i s  p a r t .  and 
t h e  constant  2 . 4  x l o9  m l . .  . 

Paragraph 835 403 ( a ) ( 2 )  

Real t ime a i r  moni tor ing.  us ing continuous a i r  monitors sha l l  be performed i n  
normal ly  occupied areas where an i n d i v i d u a l  i s  l i k e l y  t o  be exposed t o  a 
concentrat ion o f  a i rborne r a d i o a c t i v i t y  exceeding 1 DAC as spec i f i ed  i n  appendix 
A o f  t h i s  p a r t  o r  where the re  i s  a need t o  a l e r t  p o t e n t i a l l y  exposed i n d i v i d u a l s  
t o  unexpected i ncreases i n a i  rborne rad1 o a c t i  v i  t y  1 eve1 s 

Paragraph 835 403 ( a ) ( 3 )  

For t h e  a i rbo rne  r a d i o a c t i v e  ma te r ia l  t h a t  cou ld  be encountered r e a l - t i m e  a i r  
moni tors  s h a l l  have alarm c a p a b i l i t y  and s u f f i c i e n t  s e n s i t i v i t y  t o  a l e r t  
p o t e n t i a l l y  exposed i n d i v i d u a l s  t h a t  immediate a c t i o n  i s  necessary i n  order  t o  
minimize o r  t e rm ina te  i n h a l a t i o n  exDosures 

Paragraph 835.403 ( b )  

Moni tor ing o f  r a d i a t i o n  i n  t h e  workplace s h a l l  be performed us ing s t a t i o n a r y  
(area)  o r  p o r t a b l e  r a d i a t i o n  inst ruments,  o r  a combination t h e r e o f . .  . "  

HSRCM-1 

A r t i c l e  551.4 

The Radio log ica l  Control Organization sha l l  perform and document a review o f  t h e  
adequacy o f  sampling and mon i to r i ng  systems as p a r t  o f  any f a c i l i t y  o r  
operat ional  changes a f f e c t i n g  r a d i o l o g i c a l  c o n t r o l .  I n  t h e  absence o f  such 
changes, a rev iew should be conducted annua l l y .  
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HSRCM-1 

A r t i c l e  555.1 

I n  add i t i on  t o  the  requirements o f  A r t i c l e  551. a i r  mon i to r ing  equipment should 
be used i n  s i t ua t i ons  where airborne r a d i o a c t i v i t y  l eve l s  can f l uc tua te  and ea r l y  
de tec t i on  o f  a i rborne  r a d i o a c t i v i t y  could prevent o r  minimize i n h a l a t i o n  of 
r a d i o a c t i v i t y  by personnel .  Se lec t i on  o f  air mon i to r ing  equipment should be 
based on t h e  s p e c i f i c  j o b  be ing  monitored. A i r  mon i to r ing  equipment inc ludes 
po r tab le  and f i x e d  air sampling equipment and cont inuous air monitors 

A r t i c l e  555.2 

A i r  sampling equipment s h a l l  be used i n  occupied areas where, under normal 
operat ing condi t ions,  a person i s  l i k e l y  t o  receive an annual in take o f  2 percent 
o r  more o f  t he  sDec i f i ed  Annual L i m i t  o f  I n take  (ALI)  values 

A r t i c l e  555.3 

Continuous air mon i to r ing  equipment sha l l  be i n s t a l l e d  i n  occupied areas where 
a person w i thou t  r e s p i r a t o r y  p ro tec t i on  i s  l i k e l y  t o  be exposed t o  a 
concent ra t ion  o f  r a d i o a c t i v i t y  i n  a i r  exceeding 1 DAC, o r  where the re  i s  a need 
t o  a l e r t  p o t e n t i a l l y  exposed workers t o  unexpected increases i n  t h e  a i rbo rne  
r a d i o a c t i v i t y  l e v e l s  A person exposed cont inuous ly  t o  a concent ra t ion  of 
r a d i o a c t i v i t y  i n  air of 1 DAC f o r  1 work week would genera l ly  receive a committed 
e f f e c t i v e  dose equ iva len t  o f  approximately 100 mrem 

A r t i c l e  555 4 

A i r  sampling equipment should be pos i t ioned t o  measure air concentrat ion t o  which 
persons are exposed I f  t h i s  cannot be achieved, a program o f  personal 
breathing-zone a i r  sampling should be i n i t i a t e d  
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HSRCM-1 

A r t i c l e  555.5 

A i r  mon i to r ing  equipment s h a l l  be r o u t i n e l y  c a l i b r a t e d  and maintained a t  a 
frequency o f  a t  l e a s t  once per  year Continuous a i r  monitors should be capable 
o f  measuring 1 DAC when averaged over 8 hours ( 8  DAC-hours) under l abo ra to ry  
cond i t i ons  

A r t i c l e  555.6 

Continuous a i r  mon i to r ing  equipment requi red by A r t i c l e  555 3 s h a l l  have a l a r m  
c a p a b i l i t y  and s u f f i c i e n t  s e n s i t i v i t y  t o  a l e r t  personnel t h a t  immediate ac t i on  
i s  necessary i n  o rder  t o  minimize o r  te rmina te  i n h a l a t i o n  exposures 

4.0 TECHNICAL BASIS  FOR REQUIRING WORKPLACE A I R  MONITORING 

4 . 1  BASIS  FOR REQUIRING A WAM SYSTEM 

There are th ree  bas is  f o r  r e q u i r i n g  a WAM system i n  a room o r  b u i l d i n g .  F i r s t .  
t h e r e  must be a p o t e n t i a l  t o  exceed 2% o f  any Annual L i m i t  o f  I n take  (AL I ) .  
Second, i f  the  2% ALI i s  exceeded, i t  must be breathed by a person who i s  the re  
as p a r t  o f  a normal / rou t ine  work assignment. Th i rd ,  t h e  p o t e n t i a l  t o  exceed 2% 
of any ALI must be from a s i n g l e  f a i l u r e  o r  abnormal event t o  r e s u l t  i n  worker 
exposure. 

There must be a p o t e n t i a l  f o r  a worker t o  be exposed t o  one Derived A i r  
Concentrat ion (DAC) i n  a room/bu i ld ing  over a prolonged pe r iod  o f  t ime f o r  
continuous a i r  monitor ing,  i . e , ,  i n s t a l l a t i o n  o f  a continuous a i r  monitor ( C A M ) ,  
t o  be requi red 

4.1.1 P o t e n t i a l  t o  E x c e e d  2% o f  A L I  

The p o t e n t i a l  t o  exceed 2% o f  any ALI i s  evaluated by rev iewing  h i s t o r i c a l  and 
cu r ren t  a i rborne  r a d i o a c t i v i t y  data and by c a l c u l a t i n g  p o t e n t i a l  a i rborne  
r a d i o a c t i v i t y  concentrat ions based on source terms ava i l ab le  and poss ib le  s ing le  
f a i l u r e  events. The po ten t i a l  f o r  a worker t o  exceed 2% o f  ALI i s  a lso dependent 
on t h e  amount o f  t ime spent i n  t h e  room o r  b u i l d i n g  and i s  t h e  l i m i t i n g  f a c t o r  
a t  occupancies greater than 96 minutes per day (90 minutes f o r  s i m p l i c i t y ) .  For 
90 minutes o r  less occupancy, t h e  p o t e n t i a l  f o r  2% o f  ALI w i l l  not  be reached 
before 10% DAC, a t  which t ime  a i r  sampling w i l l  be performed and r e s p i r a t o r y  

A l l  t h ree  bas is  must be present f o r  a WAM system t o  be requi red.  
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p r o t e c t i o n  would be used i n  most cases. Source terms inc lude  rad ioac t i ve  
ma te r ia l s  being used o r  t ranspor ted i n  t h e  b u i l d i n g  o r  room and surface 
contaminat ion l e v e l s  present i n  equipment ( e . g . ,  gloveboxes) and on f l o o r s .  If 
airborne r a d i o a c t i v i t y  data o r  c a l c u l a t i o n s  i n d i c a t e  2% o f  any ALI has been o r  
could be exceeded, the  f i r s t  basis f o r  r e q u i r i n g  a sampling program per ta ins  t o  
t h e  b u i l d i n g  o r  room i n  quest ion.  

4.1.2 Personnel Present 

I f  t h e  b u i l d i n g  o r  room i s  occupied o r  t raversed by personnel as p a r t  o f  t h e i r  
normal/rout ine j ob .  t he  second basis i s  met. “Occupied” i s  def ined as 96 minutes 
(90 f o r  s i m p l i c i t y ) ,  o r  g rea te r ,  per day from Attachment 1 o f  Radiat ion 
P ro tec t i on  Technical  Basis TBTN#CDGH-9608-MCC-0079, CDMP Work Place A i r  
Monitor7ng Standards. Any area w i t h  an occupancy r a t e  greater  than 96 minlday 
(8 hiwk.  104 h i q t r ,  416 h i y r .  e t c . )  bu t  less than 2000 h l y r  i s  i n f r e q u e n t l y  
occupied. 2000 h l y r  represents cont inuous occupancy. 

4.1.3 S i n g l e  F a i l u r e  or Abnormal Event 

H i s t o r i c a l  data and indus t r y  data such as component f a i l u r e  r a t e  in format ion are 
used t o  evaluate t h e  p o s s i b i l i t y  t h a t  a s i n g l e  f a i l u r e  could r e s u l t  i n  a i rborne 
r a d i o a c t i v i t y  concentrat ions t h a t  could cause an i n d i v i d u a l  t o  exceed 2% ALI. 
The p o t e n t i a l  f o r  an abnormal event i s  determined through review o f  e x i s t i n g  

sa fe ty  ana lys i s  documents and, where necessary, by room o r  b u i l d i n g - s p e c i f i c  
sa fe ty  eva lua t i on .  

4.2 

I f  any o f  t h e  th ree  basis f o r  r e q u i r i n g  a sampling system i s  no t  present ,  then 
a sampling system i s  no t  requi red 

BASIS FOR DECLARING WAM NOT REQUIRED 

4 .2 .1  No P o t e n t i a l  t o  Exceed 2% o f  ALI 

I f  there i s  no po ten t i a l  t o  exceed 2% o f  ALI, a sampler i s  not  required. Reasons 
why no p o t e n t i a l  e x i s t s  i nc lude  no r a d i o a c t i v e  ma te r ia l  present .  rad ioac t i ve  
ma te r ia l  i s  i n  a form t h a t  w i l l  no t  produce any o r  s u f f i c i e n t  a i rborne 
contaminat ion t o  exceed 2% o f  any ALI 

For sur face contaminat ion,  t h e  concentrat ion present must be l ess  than t h a t  
requi red t o  produce 2% o f  a DAC (which would r e s u l t  i n  2% ALI if an exposure i s  
f o r  an e n t i r e  working year o f  2000 hours) .  Using t h e  1E-06/m resuspension 
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f a c t o r  (a d i f f e r e n t  va lue may be used f o r  s p e c i f i c  nuc l i des  and ma te r ia l  forms 
when emp i r i ca l  data i s  ava i l ab le )  t h e  sur face contamination requ i red  t o  achieve 
2% o f  DAC i n  a room i s  880 dpm/100 cmz alpha (based on Pu-239) and 8.8 x l o 5  
dpm/l00 cmz beta-gamma (based on S r -90 ) .  These values assume t h e  requ i red  
sur face contamination i s  present over t h e  e n t i r e  ho r i zon ta l  sur face area of t h e  
room 

4.2.2 Personnel not Routinely Present 

I f  personnel a r e  n o t  r o u t i n e l y  present  (no t  more than 90 minutes per  day ) ,  a 
sampling system i s  no t  requi red.  Areas entered on ly  t o  take p e r i o d i c  (no t  more 
o f t e n  than d a i l y )  samples o r  p e r i o d i c a l l y  record inst rument  readings a r e  
genera l l y  considered t o  n o t  r e q u i r e  WAM systems. [NOTE: For r e s p i r a t o r y  
p r o t e c t i o n  purposes, moni tor ing o f  any Job where t h e  p o t e n t i a l  e x i s t s  t o  exceed 
10% o f  DAC, us ing inst rumentat ion spec i f i ed  by Radio log ica l  Contro l ,  i s  requi red 
regard less o f  t h e  t ime  t h e  j o b  t a k e s . ]  

4.2.3 No Single Failure or Event 

A WAM system i s  not  requi red i n  any room o r  b u i l d i n g  where two o r  more engineered 
b a r r i e r s  e x i s t  between t h e  po ten t i a l  source and t h e  i n d i v i d u a l .  The two b a r r i e r s  
can be s t r u c t u r a l  and/or phys i ca l  and must prevent  re lease o f  ma te r ia l  t o  t h e  
breath ing zone o f  t h e  worker. Examples o f  b a r r i e r s  inc lude gloveboxes, d i rec ted  
a i r  f l ow ,  c losed source ma te r ia l  con ta ine rs ,  e t c .  

5.0 BACKGROUND 

5.1 GENERAL 

The e f f o r t  t o  b r i n g  workplace a i r  mon i to r i ng  programs i n t o  compliance w i t h  
app l i cab le  changes i n  t h e  requirements began w i t h :  FDH, Radiat ion P ro tec t i on  
Technical Basis TBTN#PBGH-9608-MCC-O062, PIC hlork Place A i r  Mon i to r i ng  and FDH. 
Radiat ion Protect ion Technical Basis TBTN#CDGH-9608-MCC-0079, CDMP Work Place A i r  
Mon i to r i ng  Standards. Fu r the r ,  HNF-PRO-331 Work P lace A i r  M o n i t o r i n g  was 
es tab l i shed  i n  September 1997 t o  g i v e  t h e  process f o r  e s t a b l i s h i n g  f a c i l i t y  
workplace a i r  mon i to r i ng  programs t h a t  comply w i t h  t h e  requirements o f  10 CFR 
835, G-10 CFR 835/E2. DOE/EH-O256T, and HSRCM-I. This document assesses 
workplace a i r  mon i to r i ng  w i t h  t h e  requirements i n  t h a t  p u b l i c a t i o n .  
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5.2 WRAP 

WRAP i s  located a t  t h e  northwest quadrant o f  t h e  200 West area 
Level and Transuranic Waste f o r  i s o t o p i c  c e r t i f i c a t i o n  and processing 

It receives Low 

6.0 WRAP WORKPLACE AIR MONITORING PROGRAM 

6.1 GENERAL 

The WRAP f a c i l i t y  prov ides i s o t o p i c  c e r t i f i c a t i o n  and process ing o f  Low Level 
Waste (LLW) and Transuranic Waste (TRU) i n  both drum and box formats. I s o t o p i c  
c e r t i f i c a t i o n  i s  performed on newly generated TRU and suspect TRU f o r  t he  Hanford 
S i t e .  LLW & TRU i n  drums i s  processed through gloveboxes as p a r t  o f  v e r i f i c a t i o n  
e f f o r t s  o r  t o  remove p r o h i b i t e d  i tems from t h a t  waste stream. 

6.1.1 BUILDING 2336-W 

Bu i l d ing  2336-W consis ts  o f  t h ree  p r i n c i p a l  areas o f  operat ion.  These areas are: 
ShippingIRecei ving Area Rm 101, Non-Destruction Examination/Non-Destructive Assay 
(NDE/NDA) Area Rm 104, and t h e  Process Area Rm 107.  The sh ipp ing / rece iv ing  area 
i s  where waste conta iners a re  receivedishipped and inc ludes t h e  TRUPACT loading 
area. The NDE/NDA area houses t h e  examination and assay systems f o r  waste drums 
and boxes. The process area conta ins gloveboxes f o r  process ing drummed LLW o r  
TRU. See page 24 f o r  t h e  2336-W f a c i l i t y  l a y o u t .  

6.1.2 BUILDING 2740-W 

B u i l d i n g  2740-W i s  t h e  admin i s t ra t i ve  support b u i l d i n g  f o r  WRAP 
contains most o f  t h e  o f f i c e s  f o r  t h e  personnel o f  WRAP 
compl ex 1 ayout 

This b u i l d i n g  
See page 23 f o r  t h e  WRAP 

6.1.2 BUILDING 2620-W 

B u i l d i n g  2620-W i s  t h e  maintenance support b u i l d i n g  f o r  WRAP. 
conta ins t h e  shops f o r  maintenance personnel. 
1 ayout . 

Th is  b u i l d i n g  
See page 23 f o r  t h e  WRAP complex 
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6.2 WORKPLACE A I R  MONITORING PROGRAM 

C u r r e n t l y ,  t h e  WRAP workplace a i r  mon i to r i ng  program cons is t s  o f  f ixed-head 
samplers and continuous air moni tors  i n  rooms w i t h  s i g n i f i c a n t  q u a n t i t i e s  of 
rad ioac t i ve  ma te r ia l s .  The samples are co l l ec ted  and analyzed on a weekly bas is  
f o r  gross alpha and gross beta a c t i v i t y .  The locat ions o f  t h e  samplers are shown 
i n  Table 1. A i r  sample r e s u l t s  from March 3 .  1997 ( p r i o r  t o  phase 1 s t a r t u p  of 
WRAP) t o  present t ime  a re  a v a i l a b l e  from t h e  r a d i o l o g i c a l  con t ro l  organizat ion.  



HNF-SO-W026-TA-002 
Revis ion 2 

Page 11 o f  41 

W-183 
W-184 
W-185 

102 Glovebox Operating Side 12 - RITA - 594 
201 Glovebox Beta CAM 12-RITA-595 
401 Glovebox Alpha CAM 12-RITA-596 

Beta CAM 

A rev iew of  base l i ne  a i r  sample data c o l l e c t e d  f o r  t h e  past  two years 
demonstrated t h a t  r o u t i n e  operat ions may generate a i rbo rne  r a d i o a c t i v i t y  i n  
excess o f  t h e  t r i g g e r  l e v e l .  It must be noted t h a t  as WRAP continues t o  ramp-up 
t o  f u l l  p roduc t i on ,  a i r  sample concentrat ions may vary due t o  increased 
operat ional  a c t i v i t i e s  i n  t h e  process area.  The review cons is ted  o f  comparing 
t h e  maximum alpha and beta a i rborne r a d i o a c t i v i t y  l eve l s  repor ted f o r  t h i s  per iod 
w i t h  t h e  l e v e l s  requ i red  t o  achieve an exposure o f  40 DAC-hours. (An exposure 
of 40 DAC-hours w i l l  r e s u l t  i n  an i n t a k e  o f  2% o f  an AL I ) .  It can be shown t h a t  
t h e  exposure ( i n  DAC-hours) f o r  an a i rbo rne  rad ionuc l i de  can be ca l cu la ted  from 
t h e  f o l l o w i n g  equat ion:  

Exposure (DAC-hours) = Ai rborne Concentrat ion (uCi /ml)  x 
[Occupancy (hou rs i y r )  / DAC (uCi/ml ) I  

The t o t a l  exposure would be obta ined from summation o f  a l l  c o n t r i b u t i n g  
rad ionucl ides.  For WRAP, t h e  l i m i t i n g  DAC values f o r  alpha and beta emi t ters  are 
those f o r  Plutonium-239 and Stront ium-90,  r e s p e c t i v e l y .  Th i s  c a l c u l a t i o n  was 
performed fo r  each sampling l o c a t i o n  us ing t h e  maximum alpha and beta a c t i v i t e s  
from March 3 ,  1997 through September 30, 1998. The r e s u l t s  a r e  presented i n  
Table 2 ,  below. 
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It must be noted t h a t  t h e  r e s u l t s  o f  t a b l e  2 a re  no t  r e f l e c t i v e  o f  any actual  
i n t e r n a l  exposures a t  WRAP Using t h e  maximum observed concentrat ion a t  a 
l o c a t i o n  i s  an extremely conservat ive approach t o  access t h e  c r i t e r i a  o f  2% ALI 
(40 DAC-hrs) f o r  WAM 

6.3 BUILDINGSIROOMS THAT REQUIRE WAM 

Based upon t h e  Workplace A i r  Mon i to r i ng  Evaluat ion (Attachment I), t h e r e  a r e  
t h r e e  areas i n  t h e  2336-W b u i l d i n g  t h a t  r e q u i r e  WAM. They a re :  t h e  
Shipping/Receiving Area, t h e  NDEiNOA Area, and t h e  Process Area. In  t h e  annual 
updates t o  t h i s  document: need, placement, and upgrades as necessary w i l l  be 
evaluated.  The f o l l o w i n g  inst ruments w i l l  be used as t h e  WAM system f o r  WRAP: 
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2336-W/Room 101 

This i s  t h e  pr imary storage area f o r  waste conta iners.  Normal operat ions 
i nc lude :  o f f  l oad ing  waste conta iners from t r u c k s ,  movement o f  waste 
conta iners by f o r k l i f t s ,  u t i l i z i n g  drum grappl ing devices from cranes and 
powered equipment, and assembling drums i n t o  TRUPACTs. During an accident 
scenar io ,  t h e  p o t e n t i a l  t o  re lease r a d i o a c t i v e  ma te r ia l s  i s  c r e d i b l e .  
Since people must work i n  c lose  p r o x i m i t y  t o  t h e  con ta ine rs ,  they may be 
exposed t o  r a d i o l o g i c a l  hazards. The p o t e n t i a l  dose from an unplanned 
re lease (mechanical. f i r e ,  explos ion o r  earthquake) could be up t o  a REM 
HNF-SD-W026-SAR-002 Waste Receivinu and Processing Fac7 l i t v  F7nal S a f e t y  
Analys is  ReDort (SARI  Sect ion 3 . 3 . 2 . 3 . 3 .  Worker P ro tec t i on .  The 
i n i t i a t i o n  frequency from t a b l e  3-18 o f  t h e  SAR i s  1 . 0 0  E+OO/yr f o r  a 
mechanical breach. Other acc idents  have much smal ler  i n i t i a t i o n  
frequencies b u t  have s i m i l a r  consequences. This mechanical breach 
accident i s  t h e  bounding case f o r  unplanned re lease f o r  room 101. A dose 
of one rem would equate t o  400 DAC-hrs, g r e a t l y  exceeding t h e  c r i t e r i a  o f  
4 DAC-hrs f o r  an unplanned release i n  a 4 hour working s h i f t .  Continuous 
A i r  Mon i to r i ng  t o  a l e r t  workers o f  e levated a i rbo rne  a c t i v i t y  l e v e l s  i s  
requ i red  

Current ly  two CAMs a re  located along t h e  North wa l l  o f  room 101. The PNNL 
Air Flow Evaluat ion f o r  t h i s  room recommended t h a t  t h e  a i r  samplers be 
located i n  t h e  West end o f  t he  room near p o t e n t i a l  re lease p o i n t s .  Using 
Table 1 o f  HNF-PRO-331. t h e  purpose o f  samp l inghon i to r i ng  i n  room 101 i s  
t o  p rov ide  e a r l y  warning o f  e levated a i rbo rne  r e l e a s e ( s ) .  Placement o f  
these CAMs should be between worker(s) and re lease p o i n t s .  Therefore t h e  
new proposed l o c a t i o n  f o r  t h e  CAMs a re  near t h e  empty drum conveyor. The 
proposed l o c a t i o n  i s  on t h e  a i r  f l o w  map (page 19).  Engineering Change 
No t i ce  639520 has been i n i t i a t e d  t o  move these CAMs t o  t h e  proposed 
l o c a t i o n s .  
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2336-W/Room 104 

Th is  i s  t h e  examination area by non-des t ruc t i ve  means f o r  waste 
con ta ine rs .  Normal operat ions i nc lude ;  non -des t ruc t i ve  examination/non- 
d e s t r u c t i v e  assay o f  drums and boxes. The acc ident  scenarios a re  
i d e n t i c a l  f o r  t h i s  room as f o r  room 101. Also, t h e  v e n t i l a t i o n  system f o r  
t h i s  room i s  shared w i t h  room 101. This  v e n t i l a t i o n  system u t i l i z e s  
r e c i r c u l a t i o n  t o  supplement t h e  supply v e n t i l a t i o n ,  Therefore, f o r  these 
and t h e  reasons s ta ted  f o r  room 101,  Continuous Air Mon i to r i ng  i s  
requ i  red.  

Cur ren t l y  two CAMS a re  l oca ted  along t h e  Automated Guided Vehic le  (AGV) 
A i s l e  between t h e  drum NDE and drum NDA u n i t s .  The PNNL A i r  Flow 
Evaluat ion f o r  t h i s  room repor ted t h a t  based on t h e  a i r  f l o w  pa t te rns  
observed both w i t h  t h e  v e n t i l a t i o n  on and o f f ,  t h a t  t h e  c u r r e n t  a i r  
sampler l o c a t i o n s  appear t o  be adequate. The l o c a t i o n s  o f  t h e  air 
samplers i s  inc luded on t h e  air f l o w  map (page 20). 

2336-W/Room 107 

This  i s  t h e  glovebox processing area f o r  drum waste con ta ine rs .  Normal 
operat ions i nc lude :  ope ra t i ng  t h e  f o u r  glovebox l i n e s ,  l a g  s torage o f  
drum waste conta iners,  and various maintenance a c t i v i t i e s  ou ts ide  o f  t h e  
glovebox enclosures (warm maintenance room). During an accident scenario, 
t h e  p o t e n t i a l  t o  re lease rad ioac t i ve  ma te r ia l s  i s  c r e d i b l e .  Since people 
must work i n  c lose  p r o x i m i t y  t o  t h e  conta iners ( through g love p o r t s  and 
hands on w i t h  newly generated waste con ta ine rs )  t hey  may be exposed t o  
r a d i o l o g i c a l  hazards, The p o t e n t i a l  dose from an unplanned re lease 
(mechanical. f i r e ,  explos ion o r  earthquake) cou ld  be up t o  a rem (SAR 
Sect ion 3.3.2.3.3.  Worker P ro tec t i on ) .  The scenar io  w i t h  t h e  g rea tes t  
p o t e n t i a l  would be a drum explos ion i n  a process area ou ts ide  t h e  
gloveboxes, bu t  t h e  frequency o f  occurrence o f  a drum explosion from t a b l e  
3-19 o f  t h e  SAR i s  2.00 E-O3/yr. An annualized dose f rom t h i s  acc iden t  
would be l e s s  than 2.5 mrem (1 DAC-hr). To evaluate t h e  process area 
p roper l y ,  t h e  mechanical release scenario w i l l  be appl ied.  The mechanical 
re lease scenario i s  based f o r  t h e  sh ipp ing/ receiv ing area b u t  i s  bounding 
fo r  f a c i l i t y  operat ions.  P a r t i c u l a r l y  o f  i n t e r e s t  i s  t h e  l oad  o u t  o f  
compl iant  waste back i n t o  208 1 (55 g a l l o n )  and 322 1 (85 g a l l o n )  drums. 
A t  these l o c a t i o n s ,  f u l l  waste conta iners do n o t  have t h e i r  respec t i ve  
l i d s  secure ly  fastened.  That e v o l u t i o n  happens once t h e  drums a re  away 
from t h e  glovebox. Therefore, t h e  mechanical re lease scenar io  w i l l  be 
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used t o  determine i f  t h e  4 DAC-hr c r i t e r i a  i s  met f o r  Continuous Air 
Moni tor ing.  The i n i t i a t i o n  frequency from t a b l e  3-18 o f  t h e  SAR i s  1.00 
E+OO/yr f o r  a mechanical breach. A dose o f  one rem would equate t o  400 
DAC-hrs, g r e a t l y  exceeding t h e  c r i t e r i a  o f  4 DAC-hrs f o r  an unplanned 
re lease i n  a 4 hour working s h i f t .  Continuous A i r  Mon i to r i ng  t o  a l e r t  
workers o f  e levated a i rbo rne  a c t i v i t y  l e v e l s  i s  requ i red .  

Cur ren t l y  eleven CAMs a re  l oca ted  throughout t h e  room and a t  exhaust 
p o i n t s .  Also, four teen b rea th ing  zone a i r  samplers a r e  l oca ted  on t h e  
f o u r  glovebox l i n e s  t o  prov ide sampling o f  t h e  confinement b a r r i e r  
(gloveboxes). The A i r  Flow Evaluat ion f o r  t h i s  room s t a t e d  t h a t  t h e  
c u r r e n t  l o c a t i o n s  f o r  t h e  exhaust p o i n t  CAMs f o r  t h e  room were adequate 
f o r  t h e  observed a i r  f l o w  pat terns (see page 22 f o r  a i r  f l o w  pa t te rns  and 
inst rument  l o c a t i o n s ) .  Those CAMs were pos i t i oned  t o  de tec t  a i rbo rne  
concentrat ions from various release po in ts .  Add i t i ona l l y ,  i n d i v i d u a l  work 
l o c a t i o n s  have CAMs based on work a c t i v i t y  be ing performed. Using Table 
1 o f  HNF-PRO-331, t h e r e  are fou r  purposes f o r  samp l inghon i to r i ng  i n  room 
107. They are:  t o  prov ide e a r l y  warning o f  elevated a i rborne re lease(s) .  
determine t o t a l  concentrat ion from many po ten t i a l  release po in ts ,  t e s t  f o r  
leakage o f  r a d i o a c t i v e  ma te r ia l s  from sealed confinement systems, and 
determine a i rbo rne  r a d i o a c t i v i t y  area s ta tus  or r e s p i r a t o r y  p r o t e c t i o n  
adequacy. CAMs are placed near t h e  exhaust po in ts  t o  account f o r  t h e  many 
d i f f e r e n t  re lease p o i n t s .  The four teen b rea th ing  zone a i r  samplers a r e  
l oca ted  a t  s t r a t e g i c  p o i n t s  on t h e  gloveboxes t o  i d e n t i f y  area needing 
confinement c o n t r o l  and t o  be used as a backup t o  i n t e r n a l  dosimetry 
r e s u l t s  f o r  worker’s i n take .  The seven “works i te ”  CAMs a re  pos i t i oned  
near p a r t i c u l a r  work areas t o  de tec t  e levated a i rbo rne  l e v e l s  due t o  t h e  
a c t i v i t i e s  performed. F i n a l l y ,  po r tab le  grab samplers w i l l  be used on a 
case-by-case bas is  f o r  determining a i rborne r a d i o a c t i v i t y  area s ta tus  and 
r e s p i r a t o r y  p r o t e c t i o n  adequacy f o r  p a r t i c u l a r  evo lu t i ons .  Grab A i r  
Sampling w i l l  be performed based on t h e  techn ica l  work document (Work 
package, procedure, work p l a n ,  t e s t  document, e t c . )  and t h e  Rad io log i ca l  
Work Permi t .  

Works i te  CAM Dlacement: Seven CAMs a re  placed i n  t h e  process area t o  
cover areas o f  l i k e l y  exposure t o  a i rbo rne  r a d i o a c t i v i t y  based on 
c r e d i b l e  contamination spreads from gloveboxes and e n t r y / e x i t  p o r t s .  
These placements a r e  described below. 
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TRU Process L i n e  ODerations P la t fo rm:  One Alpha CAM on t h e  opera t i ng  
s i d e  o f  t h e  TRU process l i n e  s h o r t l y  upstream i n  t h e  v e n t i l a t i o n  pa th  
from t h e  drum e n t r y / e x i t  p o r t .  Th i s  placement ensures t h a t  a re lease 
t h a t  r e s u l t e d  i n  a i rbo rne  r a d i o a c t i v i t y  exposure t o  personnel on t h e  
operat ions p l a t f o r m  would be detected.  

TRU Process L i n e  ODerations P la t fo rm:  One Alpha CAM near t h e  s o r t i n g  
area o f  t h e  TRU l i n e ,  where a g love  rup tu re  could r e s u l t  i n  an a i rbo rne  
re lease o f  r a d i o a c t i v e  ma te r ia l  

Back o f  TRU Process L ine :  Though r o u t i n e  operat ions do n o t  occur on 
t h i s  s i d e  o f  t h e  TRU process l i n e ,  glovebox maintenance a c t i v i t i e s  
r e q u i r e  t h e  use o f  gloves and o t h e r  process p o r t s .  An Alpha CAM i s  
p laced downstream i n  t h e  v e n t i l a t i o n  path from most o f  these 
a c t i v i t i e s .  A c t i v i t i e s  f u r t h e r  down t h e  TRU l i n e  a re  c l o s e r  t o  (and 
upstream i n  t h e  v e n t i l a t i o n  f l o w  path from) t h e  Alpha CAM o r i g i n a l l y  
i n s t a l l e d  a t  t h e  west w a l l  i n  t h e  process area.  This  CAM a t  t h e  back 
o f  t h e  TRU process l i n e  moni tors  t h e  c o r r i d o r  between i t  and t h e  LLW 
process l i n e ,  an area w i t h  r e l a t i v e l y  low v e n t i l a t i o n  v e l o c i t y .  

ODerations P la t fo rm o f  LLW Process L i n e :  One Beta CAM i s  p laced 
downstream i n  t h e  v e n t i l a t i o n  f l o w  path o f  t h e  e n t r y l e x i t  p o r t  and t h e  
supercompactor. Po ten t i a l  re leases from process p o r t s  f u r t h e r  down t h e  
process l i n e  a r e  monitored by t h e  Beta CAM o r i g i n a l l y  p laced on t h e  
west w a l l  o f  t h e  room. 

Back o f  LLW Process L ine :  This  placement m i r r o r s  t h e  Alpha CAM 
placement on t h e  back o f  t h e  TRU l i n e ,  though v e n t i l a t i o n  v e l o c i t y  here 
i s  r e l a t i v e l y  h i g h .  
gloves and o the r  process p o r t s  i n  t h e  LLW l i n e .  

TRU R e s t r i c t e d  Waste Manasement (RWM) Process L ine :  Th is  process l i n e  
i s  r a i s e d  above t h e  l e v e l  o f  t h e  p la t fo rm,  w i t h  open space beneath. 
The videotape o f  t h e  o r i g i n a l  smoke t e s t i n g  showed t h a t  t h e  v e n t i l a t i o n  
f l o w  s t r o n g l y  moved air from t h e  b rea th ing  zone t o  t h e  open space under 
t h e  process l i n e .  
t o  t h e  Alpha CAM which i s  p laced approximately i n  t h e  cen te r  o f  t h e  
l i n e .  
occu r r i ng  downstream o f  t h e  CAM would be detected by t h e  Alpha CAM 
o r i g i n a l l y  p laced a t  t h e  west w a l l  (south s i d e ) .  

Th is  CAM moni tors  maintenance a c t i v i t i e s  us ing  

Releases from g love  ruptures would l i k e l y  be drawn 

Th is  process l i n e  i s  on t h e  west s i d e  o f  t h e  room, and re leases 
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LLW RWM Process L ine:  Placement o f  a Beta CAM under the  LLW RWM process 
l i n e  m i r r o r s  t h e  placement o f  t h e  Alpha CAM under t h e  TRU RWM process 
l i n e .  

This placement o f  these CAMs r e f l e c t s  a conserva t ive  approach t o  
continuous air mon i to r ing  
e a r l y  warning o f  re leases o f  a i rbo rne  r a d i o a c t i v i t y ,  and actual  
personnel exposure t o  a i rbo rne  r a d i o a c t i v i t y  would i n  some cases be 
l ess  than t h e  concent ra t ion  detected by t h e  CAM 

Placement o f  each was intended t o  r e s u l t  i n  

6.4 FILTER MEDIA SELECTION 

From HNF-PRO-331 Work P7ace Air Mon i to r i ng .  f a c i l i t y  r a d i o l o g i c a l  c o n t r o l  must 
choose a f i l t e r  media based on emission o f  concern and subsequent ana lys i s  
method. O f  t he  th ree  approved f i l t e r s ,  t he  VERSAPORE 3000 w i l l  be used a t  WRAP. 

The Versapore 3000 i s  a 47 mm membrane ( A c r y l i c  copolymer) on a ny lon suppor t .  
This f i l t e r  i s  chemica l l y  r e a c t i v e  and the re fo re  can be used f o r  des t ruc t i ve  
ana lys i s .  The c o l l e c t i o n  e f f i c i e n c y  f o r  0.3 pm DOP a t  32 l i m i n u t e  i s  95.84 
percent .  

The Fluoropore i s  a 47 mm TeflonTn membrane f i l t e r  w i t h  a polypropylene support .  
This f i l t e r  i s  no t  appropr ia te  f o r  d e s t r u c t i v e  ana lys i s .  The c o l l e c t i o n  
e f f i c i e n c y  f o r  t h i s  f i l t e r  i s  99.99 percent as i d e n t i f i e d  under DOE contract  DE- 
AC04-76EV01013. Sample c o l l e c t i o n  occurs on the  smooth s ide o f  t h i s  f i l t e r .  As 
t h e  two f i l t e r  s ides are near ly  i nd i s t i ngu ishab le ,  f a c i l i t y  personnel must take 
care t o  assure appropr ia te  c o l l e c t i o n .  

The a i r  samples a t  WRAP w i l l  predominately be analyzed f o r  both alpha and beta 
emissions. Since the  Versapore 3000 can be used f o r  des t ruc t i ve  ana lys i s ,  t h i s  
i s  the f i l t e r  o f  choice.  However, f o r  t h e  a p p l i c a t i o n  o f  alpha spectrometry 
( i nc lud ing  Alpha CAMs w i t h  spectrometry sof tware),  Fluoropore FS sample media may 
be used. 

M i l l i p o r e  manufactures these f i l t e r s .  
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, I  

A I 

2336-W/Rm 104 NDEINDA 

A i r  Flow Pat terns for WRAP (PNNL l e t t e r )  
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- 

- Ylevo ted  A i r  Flow P a t t e r n  

- Flao--LeveI A F law 

k U p w c - c  A i r  W o v e m e i t  

3 o w i w c r d  A i r  M o v e w e i t  

2336-W/Rm 113 Process HVAC 

A i r  Flow Patterns f o r  WRAP (97MRF008 l e t t e r )  
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, 

- Elevcted A8r Flow P o t t e r -  

- F l o o r - L e v e l  A8r Flow 

Z U p w a r d  A # r  M o v e m e n t  

i" D o w n w a r d  A i r  Movement  

2336-W/Rm 107 Process 

A i r  Flow Pat terns for  WRAP (97MRF008 l e t t e r )  
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ATTACHMENT 1 Workplace A i r  Mon i to r i ng  Evaluat ion 

1.0 Purpose 

The purpose o f  t h i s  attachment i s  t o  p rov ide  a d d i t i o n a l  j u s t i f i c a t i o n  and 
background f o r  t h e  Workplace A i r  Moni tor ing (WAM) decisions placed f o r t h  i n  t e x t  
o f  document HNF-SD-W026-TA-002. 

2.0 C r i t e r i a  

The c r i t e r i o n  was p rev ious l y  descr ibed i n  t h e  document The f o l l o w i n g  i s  a 
summary o f  what the  Waste Receiving and Processing f a c i l i t y  (WRAP) were evaluated 
aga ins t  

A 

B 

C 

D 

E 

Occupancy - areas which personnel a re  present  
g rea te r  t han  90 minutes per  day 

Source Term - The presence o f  r a d i o a c t i v e  
m a t e r i a l .  

Po ten t i a l  t o  exceed 2% o f  an ALI ~ A b i l i t y  o f  t he  
source term t o  exceed 2% o f  an ALI t o  Personnel. 

P o t e n t i a l  t o  exceed 8 DAC-hrs i n  a work s h i f t  - 

ab1 1 i t y  o f  t h e  source term t o  expose personnel t o  
g rea te r  than 8 DAC-hrs i n  a working s h i f t  (an 
expected a i rbo rne  exposure i n  con t ras t  t o  an 
unplanned inc rease ) .  

P o t e n t i a l  f o r  a 4 DAC-hr unplanned increase i n  a 
working s h i f t .  (Th i s  i s  t h e  determinat ion l e v e l  
where a continuous a i r  monitor i s  requi red i n  t h e  
workplace. )  

3 .0 Eva lua t i on  

Each o f  t h e  bu i l d ings  o f  t h e  WRAP complex was evaluated against  t h e  c r i t e r i a  for  
WAM The r e s u l t  f o r  each category i s  summarized i n  t h e  t a b l e  conclud ing t h i s  
attachment 

OccuDancv 

This  requirement was addressed by per forming an occupancy s tudy o f  t h e  f i f t y -  
e i g h t  rooms/areas o f  t h e  WRAP complex. The study en ta i l ed  i n te rv iews  w i t h  f i r s t  
l i n e  supervisors f o r  WRAP. T h i r t y - t h r e e  rooms/areas were determined t o  meet t h e  
90 minlday occupancy f o r  f u r t h e r  evaluat ion.  Results o f  t h a t  study are presented 
i n  t a b l e  1 .0 .  
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Table 1.0 Occupancy Study 

Time i n  
Area 

RCTs Ops Main t .  Others 
Locat ion Descr ip t ion  hours/wk hours/wk hours/wk hours/wk 

L__ 

2620-W Maintenance Support B u i l d i n g  0 25 25 
2740-W 

2336-W/100. 
101, l O l A  

2336-W/102 
2336-W/103 
2336 - W/104, 
104A. 105. 
105A 
2336 - W/ 106 
2336-W/107, 
108. 111, 
112 
2336- WI 107A 
2336 - W/109 
2336-Wi110 
2336-W/ 113 
2336-W/114 
2336-W/115 
2336- W/116 
2336-W/117 
2336-W/118 
2336-W/119 
2336- W/120 
2336- W/121 
2336-W/122 
2336 ~ W/123 
2336-W/ 124 
2336-W/125 
2336 ~ W/125A 
2336- W / 126 
2336-W/ 127 
2336-W/128 
2336-W/128A 
2336-W/129 

Admin is t ra t i ve-  Support 
Bui 1 d i n g  
Truck Loading , 
Shipping/Receiving and S/R 
O f f i c e  
Operations O f f i c e  
Counting O f f i c e  
NDE/NDA. Ves t ibu le  NDE/NDA, 
Outfeed A i r l o c k ,  In feed 
A i r l o c k  
NDE/NDA Ai  r l o c k  
Process Area, Warm 
Maintenance, Decon S t a t i o n ,  
Step O f f  
Process/Process HVAC A i r l o c k  
Sample Management 
Process Equi prnent A i  r l  ock 
Process HVAC Area 
Process HVAC A i r l o c k  
UPS 
E l e c t r i c a l  
Nor th Hal 1 way 
Mechanical 
Telephone/Cornrnunications 
Radcon Manager ' s O f f i c e  
Operations Lead O f f i c e  
Operations Manager's O f f i c e  
P lan t  Manager's O f f i c e  
ACES 
Secretary  Bay 
C1 oset 
Reception Area 
Ves t ibu le  
Conference Room 
Closet  
Lunch Room 

2336-W/130 East Hal 1 way 

4 
0 

30 

1 
40 
30 

0 
40 

0 
0 
0 
4 
0 
0 
0 
1 
0 
0 

40 
4 
1 
4 

40 
40 
0 
4 
0 
12 
1 
7 
1 

4 

40 

40 
2 

40 

0 
40 

4 
4 
0 
2 
0 
0 
0 
1 
2 
0 
2 

40 
40 
40 
0 
8 
0 
8 
0 
20 
0 
8 
2 

22.5 

15 

0.5 
0.5 
17.5 

0.5 
20.5 

3 
0.5 
0.5 
5 
2.5 
12 

9.5 
5.5 
10 
3 
1 
1 
2.5 
3 
9 
4.5 
10 
1.5 
0.5 
3 
4 
7 
8 

40 

5 

1 
5 
20 

0 
25 

0 
10 
0 
1 
0 
0 
1 
1 
1 
1 

40 
40 
40 
40 
2 

40 
1 

40 
1 

40 
0 
12 
1 
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Time i n  
Area 

RCTs Ops Maint. Others 
Locat ion  D e s c r i p t i o n  hours/wk hours/wk hourdwk Hours/wk 

2336-W/131 So i l ed  Laundry 0 1 0 0 
2336-W/132 Mask S t a t i o n  
2336-W/133 Entryway t o  Women's Locker 

Room 
2336-W/134 Storage 
2336-W/135 Entryway t o  Men's Locker Room 
2336-W/136 Jan1 t o r  Room 
2336-W/137 Men's Restroom 
2336-W/138 Women's Restroom 
2336-W/139 Equipment Maintenance 
2336-W/140 Women's Locker Room 
2336-W/141 Women's Restroom 
2336-W/142 Women's Shower 
2336-W/143 

2336-W/144 Women's SWP Change Area 
2336-W/145 Process Area Personnel A i r l o c k  
2336-W/146 Men's SWP Change Area 
2336-W/146A Storage 
2336-W/147 Entryway t o  Men's SWP Change 

Area 
2336-W/148 Men's Locker Room 
2336-W/149 Men's Shower 
2336-W/150 Men's Restroom 
2336-W/151 South Hallway 
2336 W/152 Mate r ia l  Preparat ion 
2336-W/200 Second F l o o r  Hallway 
2336-W/201 Control  Room 
2336-W/201A Control  Room Operator S t a t i o n  
2336-W/202 Computer Room 
2336-W/203 HVAC Equipment 

Entryway t o  Women's SWP Change 
Area 

Source Term 

0 
0 

0 
0 
0 
1 
1 
0 
1 
1 
1 
0 

1 
1 
1 
0 
0 
0 
1 
1 
0 
0 

1 
0 

0 
0 
0 
4 
4 
0 
4 
4 
2 
0 

4 
2 
4 
1 
2 
0 

40 
40 
4 
4 

0 
0 

0 .5  
16 
0 

21 
0 

14.5 
0 
0 
0 
0 

0 
2 . 5  
13.5 

0 
3 

16 
4 
16 
3 
1 

10.5 
15.5 
1 . 5  
5 
17 

0 
0 

0 
0 
5 
1 
1 
1 
1 
1 
0 
0 

1 
1 
1 
1 
1 
1 

30 
2 
10 
4 

Radioact ive ma te r ia l  t h a t  cou ld  be dispersed du r ing  opera t i on  o r  du r ing  an 
accident was considered as source term. A l l  f i f t y - e i g h t  rooms/areas o f  t h e  WRAP 
Complex considered i n  t h e  eva lua t i on .  Only e i g h t  rooms/areas meet t h e  source 
term requirement. O f  those,  on l y  f i v e  meet t h e  occupancy requirements. These 
f i v e  a re :  2336-W/100. 101. & 101A. 2336-W/104, 104A, 105, & 105A. 2336-W/107. 
108. 111, & 112. 2336-W/109. and 2336-W/146. 
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P o t e n t i a l  t o  Exceed 2% o f  an ALI 

Each o f  t h e  source terms were evaluated t o  determine i f  they  have enough 
mate r ia l  t o  exposure t h e  maximum exposed worker t o  2% o f  an AL I .  
done by ;  eva lua t i ng  a i r  sample data and examining acc idents  from t h e  SAR on a 
annual ized bas i s .  

Th is  was 

P o t e n t i a l  t o  Exceed 8 DAC-hrs i n  a Workinq S h i f t  

Each room t h a t  had t h e  p o t e n t i a l  t o  exceed 2% o f  an ALI was evaluated f o r  an 8 
DAC-hr exposure t o  t h e  maximum exposed worker i n  a working s h i f t .  This i s  an 
expected exposure ra the r  than a unplanned increase (acc iden t ) .  It must be noted 
t h a t  as WRAP continues t o  ramp-up t o  f u l l  product ion,  a i r  sample concentrat ions 
may vary due t o  increased operat ional  a c t i v i t i e s  i n  t h e  process area. The review 
consis ted o f  comparing t h e  maximum alpha and beta a i rbo rne  r a d i o a c t i v i t y  l e v e l s  
repor ted f o r  t h i s  per iod and propogated them over a 8 hour working s h i f t .  It can 
be shown t h a t  t h e  exposure ( i n  DAC-hours) f o r  an a i rbo rne  rad ionuc l i de  can be 
c a l c u l a t e d  from t h e  f o l l o w i n g  equat ion:  

Exposure (DAC-hours) = Maximum Airborne Concentrat ion (uCi /ml)  x 
C8 h r s  / DAC (uCi /ml) ]  

The t o t a l  exposure would be obta ined from summation o f  a l l  c o n t r i b u t i n g  
rad ionucl ides.  For WRAP, t h e  l i m i t i n g  DAC values f o r  alpha and beta emi t ters  are 
those f o r  Plutonium-239 and Stront ium-90,  r e s p e c t i v e l y .  Th i s  c a l c u l a t i o n  was 
performed f o r  each sampling l o c a t i o n  us ing t h e  maximum alpha and beta a c t i v i t e s  
from March 3 ,  1997 through September 30 ,  1998. The r e s u l t s  a re  presented i n  
Table 2. below. 

Table 2: Poten t ia l  Exposure based on maximum observed a c t i v i t y  
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It must be noted t h a t  t h e  r e s u l t s  o f  t a b l e  2 are no t  r e f l e c t i v e  o f  any actual  
i n t e r n a l  exposures a t  WRAP. Using t h e  maximum observed concen t ra t i on  a t  a 
l o c a t i o n  i s  an extremely conservative approach t o  access t h e  c r i t e r i a  o f  8 DAC-hr 
i n  a working s h i f t .  

Po ten t i a l  f o r  4 DAC-hr Unplanned Increase i n  a Workins S h i f t  

The acc idents  scenarios from t h e  WRAP SAR were used t o  determine i f  a 4 DAC-hr 
unplanned increase i n  a working s h i f t  

A l l  o f  t h e  acc ident  scenarios i nvo l ved  waste conta iners o r  gloveboxes as t h e  
source o f  t h e  r a d i o a c t i v i t y .  The bounding consequence' was 6 . 2  E+01 rem E f f e c t i v e  
Dose Equiva lent  (EDE) and a nominal consequence o f  1 . 3  E+01 rem EDE f o r  t h e  
Design Basis Earthquake, Tab7e 3-30 Dose Consequences and Eva7uation Guidel7nes 
for a Design Bas75 Earthquake (SARI. This  i s  a t  a recep to r  l o c a t i o n  o f  100 
meters from t h e  f a c i l i t y .  This receptor  i s  an i n d i v i d u a l  t h a t  i s  i n  t h e  path o f  
t h e  r a d i o a c t i v e  plume w i thou t  any m i t i g a t i o n .  Workers i n  t h e  actual  acc ident  
area ( i n s i d e  of WRAP) would terminate work a c t i v i t i e s  immediately upon discovery, 
and evacuate t h e  a f fec ted  area. Estimated doses o f  up t o  one rem a re  mentioned 
i n  s e c t i o n  3 . 3 . 2 . 3 . 3  Worker Sa fe ty  o f  t h e  SAR f o r  a l l  t h r e e  types o f  acc idents  
(mechanical breach, f i r e .  f i r e / e x p l o s i o n ) .  To determine t h e  p o t e n t i a l  
consequences from t h e  various acc ident  scenarios, t h e  s i x  bounding r a d i o l o g i c a l  
acc idents  (nominal consequences) were ca l cu la ted  from t h e  SAR. Th is  i s  a 
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It i s  "bounding" est imate o f  maximum exposure p o t e n t i a l  from t h e  acc ident  
in tended t o  est imate an i n d i v i d u a l  workers exposure from t h e  acc ident .  The 
r e s u l t s  o f  those c a l c u l a t i o n s  on an annualized bas i s  a re  presented below. 

From Sect ion 3 . 4 . 2 . 1  Mechanical Release From Container Handling Accident (SAR) 

5.7 E-05 PE-Ci x 1 .4  E+08 mrem/Ci x 1 .00 l y r  = 7980 mrem 

From Sect ion 3 . 4 . 2 . 2  F i r e  Resu l t i ng  From Drum handl ing Accident (SARI  

3 . 6  E-03 P E - C i  x 1 . 4  E+08 mrem/Ci x 2 E-03 l y r  = 1008 mrem 

From Sect ion 3 . 4 . 2 . 3  Explosion Resul t ing From Container Handling Accident (SAR) 

9 . 4  E-03 P E - C i  x 1 . 4  E+08 mremlCi x 3 E-03 /yr = 3948 mrem 

From Sect ion 3 . 4 . 2 . 4  F i r e  I n  Process Enclosure - Glovebox (SAR) 

2 .7 E-03 P E - C i  x 1 . 4  E+08 mrem/Ci x 2 E-03 l y r  = 756 mrem 

From Sect ion 3 . 4 . 2 . 5  Explos ion i n  Process Enclosure - Glovebox (SAR) 

8.4 E-03 P E - C i  x 1 . 4  E+08 mremlCi x 3 E-03 / y r  = 3528 mrem 

From Sect ion 3 . 4 . 2 . 8  Design-Basis Earthquake (SAR) 

1 . 1  E-02 P E - C i  x 1 . 4  E+08 mremlCi x 1 E-03 /yr = 1540 mrem 

The t h r e e  opera t i ng  areas o f  WRAP a r e  bounded by these acc idents .  Those areas 
a re ,  Shipping/Receiving Area Rm 101, NDElNDA Area Rm 104, and t h e  Process Area 
Rm 107. Those t h r e e  areas p rev ious l y  met t h e  p o t e n t i a l  t o  exceed 2% o f  an ALI 
based on a i r  sample data.  Since t h e  c r i t e r i a  o f  a 4 DAC-hr exposure equates t o  
10 mrem o f  dose, these accidents a re  more than l i k e l y  t o  produce t h a t  dose t o  a 
p l a n t  worker i n  t h e  a f f e c t e d  area. The statement i n  the.SAR o f  doses up t o  one 
rem seems reasonable. Therefore,  these t h r e e  area were waste conta iners a re  
s to red  and process meet t h e  4 DAC-hr c r i t e r i a  f o r  an un-planned re lease and 
r e q u i r e  continuous a i r  mon i to r i ng .  

Dual Enclosure 

The dual enc losure c r i t e r i o n  was evaluated by determin ing t h e  confinement of 
incoming waste conta iners and t h e  containment o f  t h e  glovebox enclosures 
( i n c l u d i n g  coup l i ng  drums t o  t h e  glovebox and decoupling a c t i v i t i e s ) .  Where 
drums from t h e  gloveboxes do n o t  have a s t r o n g - t i g h t  l i d  i n  p l a c e ,  t h e  dual 
enclosure c r i t e r i o n  i s  no t  met. 
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The fo l l ow ing  t a b l e  summarizes these c r i t e r i a  f o r  t h e  f i f t y - e i g h t  rooms/areas 
o f  t h e  WRAP complex. The h i g h l i g h t e d  roomsiareas requ i re  WAM. 
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