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FOREWORD 

T h i s  supplement a n a l y s i s  has been prepared t o  d e s c r i b e  new i n f o r m a t i o n  

r e l e v a n t  t o  waste r e t r i e v a l ,  handl ing,  and c h a r a c t e r i z a t i o n  a t  t h e  Idaho 

N a t i o n a l  Eng ineer ing  Labora to ry  (INEL) and t o  eva lua te  t h e  need f o r  a d d i t i o n a l  

documentat ion t o  s a t i s f y  t h e  Na t i ona l  Environmental  Pol i c y  Ac t  (NEPA) - - 40  Code 

o f  Federa l  Regu la t ions  (CFR) 1502.9--and Sec t i on  C, P a r t  2, o f  t h e  U.S. 

Department o f  Energy (DOE) NEPA Gu ide l ines  (52 Federal  R e g i s t e r  [FR] 47662, 

Dece~iiber 15, 1987).  

The INEL proposes t o  c h a r a c t e r i z e  and repackage con tac t -hand led  

t r a n s u r a n i c  (CH-TRU) waste t o  suppor t  t h e  Waste I s01  a t i o n  P i l o t  P l a n t  (WIPP) 

Tes t  Phase. Waste c h a r a c t e r i z a t i o n  a c t i v i t i e s  would suppor t  WIPP B in -Sca l  e  

and A1 cove Room Tests ,  and i n t e r n a l  INEL waste c h a r a c t e r i z a t i o n  e f f o r t s .  

Waste r e t r i e v a l ,  hand1 i n g  and process ing a c t i v i t i e s  i n  suppor t  o f  t e s t  phase 

a c t i v i t i e s  a t  t h e  WIPP were addressed i n  t h e  Suppleniental Environmental  Impact  

Statement (SEIS) f o r  t h e  WIPP. However, t h e  exac t  l o c a t i o n  o f  INEL waste 

p r e p a r a t i o n  a c t i v i t i e s  was unknown a t  t h e  t ime  t h e  WIPP SEIS was prepared, and 

DOE assumed, f o r  a n a l y t i c a l  purposes, t h a t  t h e y  would t a k e  p l ace  e n t i r e l y  a t  

t h e  Rad ioac t i ve  Waste Management Complex (RWMC). Now i t  i s  proposed t o  

conduct  a  p o r t i o n  o f  these  a c t i v i t i e s  a t  t h e  Hot -Fuel  Examinat ion F a c i l i t y  

(HFEF) a t  Argonne N a t i o n a l  Laboratory-West (ANL-W) , w i t h  no s i g n i f i c a n t  change 

i n  t h e  n a t u r e  o f  t h e  proposed waste c h a r a c t e r i z a t i o n  a c t i v i t i e s .  

To ensure t h a t  t es t - phase  wastes a re  p r o p e r l y  c h a r a c t e r i z e d  and packaged, 

waste c o n t a i n e r s  would be r e t r i e v e d ,  n o n d e s t r u c t i v e l y  examined, and 

t r a n s p o r t e d  f r om t h e  RWMC t o  t h e  HFEF f o r  headspace gas a n a l y s i s ,  v i s u a l  

i n s p e c t i o n s  t o  v e r i f y  con ten t  code, and waste acceptance c r i t e r i a  compl i ance, 

t hen  repackaging i n t o  WIPP exper imenta l  t e s t  b i n s  o r  r e t u r n e d  t o  drums. 

Fo l  1  owing repackaging t h e  cha rac te r i zed  wastes would be r e t u r n e d  t o  t h e  RWMC. 

The waste c h a r a c t e r i z a t i o n  a c t i v i t i e s  conducted a t  t h e  INEL would h e l p  DOE 

o b t a i n  d a t a  r e q u i r e d  t o  de te rmine  WIPP compl i ance w i t h  U. S. Environmental  

P r o t e c t  i o n  Agency (EPA) r e g u l a t i o n s  govern ing d i sposa l  o f  t r a n s u r a n i  c (TRU) 



waste (40  CFR 191) and hazardous waste (40 CFR 268). A d d i t i o n a l l y ,  da ta  
ga ined  from t h i s  program suppor ts  ons i  t e  compl iance  w i t h  Resource Conservat ion 

and Recovery Ac t  (RCRA) requirements,  supports compliance w i t h  t h e  terms o f  

t h e  No-Migra t ion  Variance a t  WIPP, and p rov ides  da ta  t o  suppor t  f u t u r e  waste 

shipments t o  WIPP. 

T h i s  a n a l y s i s  con ta ins  in fo rmat ion  t h a t  would h e l p  DOE determine whether 

t h e r e  have been s u b s t a n t i a l  changes made t o  those  p o r t i o n s  o f  t h e  proposed 

a c t i o n  a t  t h e  INEL, o r  i f  t h e r e  are s i g n i f i c a n t  new circumstances o r  

i n f o r m a t i o n  r e l e v a n t  t o  environmental  concerns t h a t  would r e q u i r e  p r e p a r a t i o n  

o f  a  supplement t o  t h e  WIPP F i n a l  Environmental Impact Statement (FEIS) (DOE, 

1980) and SEIS (DOE, 1990a). Th is  ana l ys i s  i s  based on c u r r e n t  i n f o r m a t i o n  

and i nc l udes  d e t a i l s  n o t  a v a i l a b l e  t o  t h e  SEIS. 

T h i s  a n a l y s i s  i nc l udes  t h r e e  separate sec t i ons  based on t h e  a c t i v i t i e s  

desc r i bed  above. 

Sec t i on  1  - "Environmental  Ana lys is  o f  T ransuran ic  Waste C e r t i f i c a t i o n  and 
Storage a t  t h e  Rad ioac t i ve  Waste Management Complex" 

Sec t i on  2  - "Environmental Ana lys is  o f  Argonne Nat iona l  Laboratory  - 
West's Waste I s o l a t i o n  P i l o t  P lan t  Program a t  t h e  Hot-Fuel 
Examination F a c i l i t i e s "  

Sec t i on  3 - "Environmental Ana lys is  o f  t h e  T ranspo r ta t i on  o f  Contact -  
Hand1 ed Transurani  c  Waste between t h e  Radi oac t  i ve Waste Management 
Compl ex and t h e  Hot - Fuel Examination Faci  1  i t  i es" 

General t asks  be ing  conducted by t h e  ZNEL t o  suppor t  p repa r i ng  packages 
f o r  t h e  WIPP Test  Program are summarized as f o l l o w s :  

Waste con ta ine r  s torage a t  t h e  RWMC 

Waste drum ven t i ng  a t  t h e  Stored Waste Examinat ion P i l o t  
P l  an t  (SWEPP) 

Real t ime  rad iography and f i s s i l e  assay o f  t h e  se lec ted  
drums o r  boxes a t  SWEPP 

Shipment o f  t h e  se lec ted  drums o r  boxes t o  ANL-W's HFEF 

Gas sampl ing o f  t h e  drum headspace 



C h a r a c t e r i z a t i o n  o f  t h e  waste (which e n t a i l s  v i s u a l  
i nspec t i on ,  weighing, and sampling of t h e  con ten ts  w i t h i n  
t h e  i n n e r  packages o f  each drum) 

Repackaging o f  t h e  waste f rom drums and boxes t o  t e s t  b i n s  
o r  a1 cove drums 

Headspace gas sample ana l ys i s  f o r  i no rgan i cs  (meta ls )  and NOx 
and f o r  v o l  a t  i 1  e  o rgan ic  compounds 

Shipment o f  t h e  t e s t  b i ns  o r  a lcove drums and empty drums 
and boxes back t o  RWMC. 

The t r a n s p o r t a t i o n  o f  waste from the  INEL t o  t he  WIPP i s  analyzed i n  t h e  WIPP 
FEIS and SEIS. 





EXECUTIVE SUMMARY 

Sec t i on  1. Environmental Ana lys is  o f  Transuranic  Waste C e r t i f i c a t i o n  and 
Storage a t  t h e  Rad ioac t i ve  Waste Management Complex 

Th i s  s e c t i o n  s p e c i f i c a l l y  addresses impacts associated w i t h  waste 

examinat ion and c e r t i f i c a t i o n  and s torage processes a t  t h e  INEL's RWMC. The 

examinat ion and c e r t i f i c a t i o n  processes t ake  p lace  a t  t h e  RWMC's SWEPP and 

Drum Vent ing  F a c i l  i t y  (DVF) . Storage f a c i  1 i t i e s  f o r  TRU package 

t r a n s p o r t e r - I 1  (TRUPACT-11) c e r t i f i e d  waste a re  prov ided w i t h i n  t h e  RWMC's 

C e r t i f i e d  and Segregated Waste Storage B u i l d i n g  (C&S) . The A i r  Support 

B u i l d i n g - 2  (ASB-2), l oca ted  near SWEPP, p rov ides  temporary s to rage f a c i l i t i e s  

f o r  TRU waste con ta iners  awa i t i ng  ven t i ng  a t  t he  DVF and/or examinat ion a t  

SWEPP. Loading and unloading TRUPACT-I1 waste sh ipp ing  con ta ine rs  f o r  

t r a n s p o r t a t i o n  o f  TRU waste o f f - s i t e  i s  c a r r i e d  o u t  a t  t h e  TRUPACT-I1 l o a d i n g  

s t a t i o n  (TLS). 

The WZPP SEIS s ta tes ,  "Measurable exposure t o  t he  p u b l i c  o r  adverse 

e f f e c t s  on t h e  surrounding environment would no t  be expected f rom t h e  

ex t remely  smal l  a i r bo rne  re1  eases experienced du r i ng  r o u t i n e  operat  ions  

i n v o l v i n g  TRU waste a t  t h e  RWMC." 

The analyses presented i n  Sec t ion  1 i n d i c a t e  t h a t  t he  expected impacts o f  

r o u t i n e  waste examinat ion and c e r t i f i c a t i o n  opera t ions  a t  t h e  RWMC and t h e  

expected impacts o f  acc ident  scenarios a t  SWEPP, DVF, C&S, and t h e  ASB-2 a re  

c o n s e r v a t i v e l y  bounded by t h e  r e s u l t s  and conclus ions repo r ted  i n  t h e  SEIS. 

Sect on 2: Environmental Ana lys is  o f  Argonne Nat iona l  Laboratory  - West's 
Waste I s o l a t i o n  P i l o t  P l a n t  Program a t  t he  Hot-Fuel Examinat i o n  
F a c i l i t i e s  

To ensure t h a t  tes t -phase wastes are p r o p e r l y  cha rac te r i zed  and packaged, 

waste con ta ine rs  would be t r anspo r ted  f rom the  RWMC t o  t h e  HFEF a t  t h e  ANL-W 

complex f o r  headspace gas ana lys is ,  v i s u a l  inspec t ions  t o  v e r i f y  con ten t  code 

and waste acceptance c r i t e r i a  compliance, and repackaging. Sec t ion  2 



addresses impacts assoc ia ted  w i t h  t he  c h a r a c t e r i z a t i o n  and repackaging o f  

wastes a t  t h e  HFEF. 

Rad io l og i ca l  doses and non rad io l og i ca l  h e a l t h  r i s k s  f o r  r o u t i n e  HFEF 

ope ra t i ons  were evaluated.  P ro jec ted  e f f e c t i v e  dose equ i va len t s  (EDE) f o r  t h e  

maximal ly  exposed o f f s i t e  i n d i v i d u a l  f o r  t h e  i n i t i a l  phase o f  t h e  proposed 

a c t i o n  and t h e  WIPP SEIS a n a l y s i s  a re  2.67E-08 mrem/yr and 2.6E-08 mremlyr, 

r e s p e c t i v e l y . "  Doses a t  t h i s  l e v e l  a re  i n s i g n i f i c a n t  and w e l l  below 

a p p l i c a b l e  s tandards.  Even w i t h  a doub l ing  o f  t h e  throughput  ( f o r  example, 

f rom two b i n s  pe r  week d u r i n g  t h e  decontaminat ion c e l l / h o t  r e p a i r  a rea  phase 

t o  f o u r  b i n s  pe r  week d u r i n g  t h e  glovebox phase) doses would remain 

i n s i g n i f i c a n t .  

Hazard i nd i ces ,  c a l c u l a t e d  f o r  noncarcinogenic hazardous chemical  h e a l t h  

r i s k s ,  a re  w e l l  below t h e  1.0 heal th-based EPA re fe rence  l e v e l .  Cancer r i s k s  

f o r  hazardous chemical i n t a k e  a re  w i t h i n  o r  below acceptable guide1 i n e s .  

Rad io l og i ca l  and non rad io l  og i ca l  h e a l t h  r i s k s  assoc ia ted w i t h  t h e  

acc iden t  scenar ios  are minor,  e s p e c i a l l y  i n  view o f  t he  u n l i k e l y  n a t u r e  o f  t h e  

occurrences. The h ighes t  dose t o  a member o f  t h e  p u b l i c  i s  0.5 mrem a t  t h e  

maximum s i t e  boundary (MSB) (5,000 m) f o r  Acc ident  No. 1 ( F i r e  i n  High Bay 

S to rage) .  

The hazard i n d i c e s  f o r  r ecep to r  l o c a t i o n s  f o r  a l l  acc iden ts  a r e  below 'the 

1.0 EPA heal th-based re fe rence  l e v e l .  Therefore,  exposure t o  workers and t h e  

pub1 i c f rom p o s t u l  a ted acc iden ts  would be below heal th-based re fe rence  1 eve1 s. 

Th i s  a n a l y s i s  demonstrates t h a t  t he  environmental  impacts f rom t h e  

proposed waste c h a r a c t e r i z a t i o n  and repackaging a c t i v i t i e s  a t  t h e  HFEF a r e  

bounded by t h e  a n a l y s i s  i n  t h e  WIPP FEIS and SEIS and are very  sma l l .  

a. A maximally exposed offsite individual is a member of the public (nonworker) who would receive the highest 
dose. The EPA NESHAP regulations (40 CFR 61) require the dose to a maximally exposed off-site individual 
be calculated at the point located at the nearest residence. The WIPP FEIS calculated the maximum dose 
to an offsite individual at the site boundary, while this analysis calculated dose in accordance with 
NESHAP regulations. The doses are similar, as shown in Tables 2-3 and 2-4. 



t i  on 3 : Environmental Ana lys i  s  o f  T ranspor ta t  i o n  o f  Contact  -Hand1 ed 
Transuranic  Waste between t h e  Rad ioac t i ve  Waste Management 
Complex and t h e  Hot-Fuel Examinat ion F a c i l i t i e s  

The SWEPP, l o c a t e d  a t  RWMC, was developed t o  c e r t i f y  WIPP CH-TRU wastes 

u s i n g  nondes t ruc t i ve  examinat ion techniques.  However, these techniques do n o t  

i d e n t i f y  hazardous m a t e r i a l s  and waste form concent ra t ions .  I n  o rde r  t o  

i d e n t i f y  t h e  c h a r a c t e r i s t i c s  o f  waste and prepare them f o r  use i n  t h e  W I P P  

Tes t  Phase Program, t h e  CH-TRU waste would be shipped f rom t h e  SWEPP l o c a t e d  

a t  t h e  RWMC t o  t h e  HFEF l o c a t e d  a t  ANL-W. A f t e r  c h a r a c t e r i z a t i o n  and 

repackaging,  t h e  t e s t  b i n s  o r  a lcove  drums and empty drums and boxes would be 

r e t u r n e d  t o  RWMC. Sec t ion  3 addresses impacts assoc ia ted w i t h  t h e  p o t e n t i a l  

r i s k s  o f  t r a n s p o r t i n g  r a d i o a c t i v e  and hazardous m a t e r i a l  between t h e  RWMC and 

ANL-W f a c i l i t i e s .  

T r a n s p o r t a t i o n  r i s k  assessments f o r  sh ipp ing  i n v e n t o r i e s  o f  15 g o f  

f i s s i l e  m a t e r i a l  (15 g/cask scenar io )  and 20 C i  o f  p lu ton ium (20 Ci/cask 

scena r i o )  between RWMC and ANL-W were performed us ing  t h e  RADTRAN 4.0 and 

RSAC-4 computer codes. Both i n c i d e n t  f r e e  and acc iden t  c o n d i t i o n s  were 

eva lua ted  f o r  workers and members o f  t h e  p u b l i c .  Non rad io l og i ca l  

t r a n s p o r t a t i o n  acc iden ts  were performed f o r  t h e  same i n v e n t o r y  scenar ios .  

For workers,  i n c i d e n t  f r e e  doses o f  1 .OE-02 person-rem were c a l c u l a t e d  

f o r  b o t h  15 g/cask and 20 Ci/cask scenar ios.  I n c i d e n t  f r e e  doses f o r  members 

o f  t h e  p u b l i c  were 8.6E-03 person-rein f o r  bo th  15 g/cask and 20 Ci/cask 

scenar ios .  The i n c i d e n t  f r e e  dose c a l c u l a t e d  f o r  bo th  t h e  worker and p u b l i c  

were much l e s s  than those repb r ted  i n  t h e  FEIS f o r  t h e  INEL t o  WIPP shipments 

d u r i n g  t h e  5 -year  t e s t  phase. 

The e f f e c t s  o f  acc iden ts  hypothesized between t h e  RWMC and ANL-W were 

a l s o  eva lua ted .  These analyses show t h a t  shipments between RWMC and ANL-W 

shipments would r e s u l t  i n  acc iden t  doses l e s s  than 0.4% o f  INEL t o  WIPP 

a c c i d e n t  doses. 



Because the RWMC to ANL-W shipments add less than 1% to the INEL to WIPP 

risks, the overall impacts from transportation are essentially the same as 

presented i n  the SEIS. 



LOCATION MAP 

The INEL i s  l o c a t e d  west o f  Idaho F a l l s  i n  southeastern Idaho ( f i g u r e  1) 

and covers an area o f  2305 km2 (890 mi2) .  The RWMC and ANL-W a re  l o c a t e d  i n  

t h e  southern p a r t  o f  t h e  INEL. The RWMC i s  l oca ted  i n  t h e  southwest co rne r  o f  

t h e  INEL and con ta ins  t h e  SWEPP. ANL-W i s  l oca ted  i n  t h e  southeast  co rne r  o f  

t h e  INEL and con ta ins  t h e  HFEF. The t r a n s p o r t a t i o n  c o r r i d o r  between t h e  RWMC 

and ANL-W c o n s i s t  o f  a  p o r t i o n  o f  U . S .  Highways 26/20 and 20, which a re  

u n c o n t r o l l e d  p u b l i c  highways. No commercial b u i l d i n g s  o r  p r i v a t e  d w e l l i n g s  

e x i s t  a long t h i s  r o u t e  w i t h i n  t h e  INEL boundaries. T ranspo r ta t i on  from each 

f a c i l i t y  t o  t h e  p u b l i c  highways would be along smal le r ,  c o n t r o l l e d  access 

roads. 
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1. ENVIRONMENTAL ANALYSIS OF TRANSURANIC WASTE CERTIFICATION 
AND STORAGE AT THE RADIOACTIVE WASTE MANAGEMENT COMPLEX 

1.1 INTRODUCTION 

Th is  s e c t i o n  addresses impacts associated w i t h  waste c e r t i f i c a t i o n  

processes and s to rage a t  t h e  Rad ioac t i ve  Waste Management Complex (RWMC). 

1.2 DESCRIPTION OF SWEPP AND DVF CERTIFICATION PROCESS 
AND STORAGE AT C&S AND ASB-2 

As descr ibed  i n  t h e  SEIS, " t h e  Stored Waste Examination P i l o t  
P l a n t  (SWEPP) t h a t  p rov ides  nondes t ruc t i ve  examinat ion and assay 
c a p a b i l i t i e s  t o  examine TRU [Transuranic ]  waste. The f a c i l i t y  
con ta ins  a Real-Time X-ray Radiography (RTR) system t o  examine t h e  
con ten ts  o f  bo th  boxes and drums, an assay system t o  determine f i s s i l e  
and t r ansu ran i c  content ,  and a con ta ine r  i n t e g r i t y  system t o  assure 
t h e  waste drums meet DOT [Department o f  T ranspo r ta t i on ]  metal  
t h i ckness  requirements f o r  Type A con ta iners .  I n  a d d i t i o n ,  t h e  
f a c i l i t y  p rov ides  c a p a b i l i t i e s  t o  puncture a drum l i d  (us ing  a 
spark less  t o o l )  and i n s t a l l  a carbon composite f i l t e r  t o  vent  any 
r a d i o l y t i c - p r o d u c e d  gas and p rov ide  f o r  pressure e q u i l i b r i u m . "  (U.S. 
Department o f  Energy [DOE], 1990a, p. 5-9) .  

No m o d i f i c a t i o n s  t o  c u r r e n t  Stored Waste Examination P i l o t  P l a n t  (SWEPP) 

and Drum Vent ing F a c i l i t y  (DVF) opera t ions  a re  proposed. Waste I s o l a t i o n  

P i l o t  P l a n t  (WIPP) - c e r t i f i e d  and Transuranic  Package T r a n s p o r t e r - I  I 

(TRUPACT-11)-cert i f ied waste s to rage f a c i l i t i e s  a re  prov ided a t  t h e  RWMC's 

C e r t i f i e d  Segregated Waste Storage B u i l d i n g  (C&S). The A i r  Support  B u i l d i n g - 2  

(ASB-2), l o c a t e d  near  SWEPP, would a l so  be i nvo l ved  i n  t h e  Transuranic  (TRU) 
waste c e r t i f i c a t i o n / s t o r a g e  process. The ASB-2 prov ides temporary s to rage 

f a c i l i t i e s  f o r  TRU waste con ta iners  awa i t i ng  ven t i ng  a t  t h e  DVF and/or 

examinat ion a t  SWEPP. Loading and unloading TRUPACT-I1 waste sh ipp ing  

con ta ine rs  f o r  t r a n s p o r t a t i o n  o f  TRU waste o f f s i t e  i s  c a r r i e d  ou t  a t  t h e  

TRUPACT-I1 Loading S t a t i o n  (TLS); an assessment o f  t he  impacts o f  

load ing /un load ing  opera t ions  a t  t h e  TLS has been conducted and an approved 

Memorandum t o  F i l e  has been issueda. 

a. U.S. DOE Operations O f f i c e ,  Memorandum-To-File for the WMF 618 TRUPACT I1 Loading S ta t ion  (TLS), RWMC 88- 
07, Revis ion 1 (approved August 21, 1989). 



1.3 ENVIRONMENTAL IMPACTS 

The p o t e n t i a l  impacts o f  r o u t i n e  ope ra t i ons  and p o t e n t i a l  acc iden t  

scenar ios  assoc ia ted  w i t h  t h e  SWEPP, DVF, C&S, and ASB-2 a re  d iscussed i n  

d e t a i l  i n  t h e  f o l l o w i n g  sec t ions  and compared t o  those i d e n t i f i e d  i n  t h e  F i n a l  

Supplemental Environmental Impact Statement (SEIS) (DOE, 1990a pp. 5 -  10 t o  

5 -13) .  

1 .3 .1  Rout ine Operat ions 

1.3.1.1 Rad io l oq i ca l  E f f e c t s .  Proposed c e r t i f i c a t i o n  a c t i v i t i e s  t o  

suppor t  t h e  WIPP Tes t  Phase would n o t  r e q u i r e  m o d i f i c a t i o n s  t o  h i s t o r i c  o r  

e x i s t i n g  SWEPP ope ra t i ona l  procedures o r  throughput c a p a c i t i e s .  Fu tu re  worker 

doses a r e  n o t  expected t o  exceed h i s t o r i c  doses. I n  1989, 106 RWMC workers 

w i t h  badges rece i ved  a  measured 4.209Et03 mrem (ove r  12 months) f o r  an average 

dose e q u i v a l e n t  o f  3.97Et01 mrem/worker (range 0  t o  2.51Et02 mrem). Th i s  

annual average dose i s  t y p i c a l  o f  those rece ived  by RWMC workers over  t h e  l a s t  

few yea rs  and i s  bounded by t h e  da ta  p rov ided  i n  t h e  SEIS (DOE, 1990a), as 

f o l  1  ows : 

" I n  keeping w i t h  ALARA (As Low As Reasonably Achievable)  
p h i  1  osophy, t h e  r a d i o l o g i c a l  exposures t o  workers d u r i n g  normal 
ope ra t  i o n s  a re  1  i m i  t e d  by mon i t o r i ng  accumul a ted  personnel dose 
e q u i v a l e n t s  and by j o b  prep1 anning. The maximum r a d i a t i o n  exposure on 
e x t e r n a l  waste con ta ine r  sur faces i s  r e s t r i c t e d  t o  l e s s  than  200 
mR/hr. Annual dose equ iva len ts  t o  RWMC personnel i n c l u d i n g  opera to rs ,  
h e a l t h  phys ics  techn ic ians ,  and superv iso rs  f o r  a l l  RWMC a c t i v i t i e s ,  
i n c l u d i n g  TRU waste operat ions,  va ry  f rom a  maximum of 306 mrem t o  
l e s s  t han  20 mrem. Th is  i s  w e l l  below t h e  es tab l i shed  DOE 
occupat iona l  exposure l i m i t  o f  5 rem pe r  year "  . . . "Measurable 
exposure t o  t h e  p u b l i c  o r  adverse e f f e c t s  on t h e  surrounding 
environment wi 11 no t  be expected f rom t h e  ext remely  smal l  a i r b o r n e  
r e 1  eases exper ienced du r i ng  r o u t i n e  opera t  ions  i n v o l v i n g  TRU waste a t  
t h e  RWMC." (DOE, 1990a, p. 5-10) 

Th i s  conc lus ion  has n o t  changed and i s  supported by d e t a i l e d  model i n g  

e f f o r t s  designed t o  determine t h e  e f f e c t s  o f  r a d i o l o g i c a l  and non rad io l  o g i c a l  

emiss ions assoc ia ted  w i t h  t h e  SWEPP, DVF, C&S, and ASB-2 f a c i l i t i e s .  The 

r e s u l t s  o f  these e f f o r t s  a re  p rov ided  below. 

Release o f  p a r t i c u l a t e s  from C&S- and ASB-2-stored waste con ta ine rs  would 

n o t  occur  d u r i n g  normal opera t ions  because o f  t h e  i n t e g r i t y  o f  t h e  waste 



c o n t a i n e r s  and because t h e  mechanical  f i l t e r s  f i t t e d  t o  t h e  v e n t e d  was te  drums 

wou ld  p r e v e n t  t h e  passage o f  p a r t i c u l a t e s  under equal  p r e s s u r e  c o n d i t i o n s .  

Hence, a i r  em iss ions  o f  r a d i o a c t i v e  p a r t i c u l a t e s  would  n o t  o c c u r  as a  r e s u l t  

o f  normal  o p e r a t i o n s  o f  t h e  C&S and ASB-2. A i r  emiss ions  o f  r a d i o a c t i v e  o r  

hazardous m a t e r i a l s  f r o m  SWEPP would be n e g l i g i b l e  because t h e  c o n t a i n e r s  

e n t e r i n g  SWEPP would  a l s o  have f i l t e r e d  ven ts  and t h e  SWEPP t h r o u g h p u t  (abou t  

5000 drum e q u i v a l e n t s / y r )  would be a  smal l  f r a c t i o n  o f  t h e  maximum s t o r a g e  

c a p a c i t y  o f  t h e  C&S and ASB-2. Thus, combined emiss ions  f r o m  t h e s e  two  

f a c i l i t i e s  f i l l e d  t o  maximum c a p a c i t y  would bound emiss ions  f r o m  a l l  t h r e e  

f a c i  1 i t  i es under normal o p e r a t  i ng c o n d i t i o n s  . 

Normal a i r  em iss ions  o f  r a d i o n u c l  i d e s  f r o m  t h e  DVF were c a l c u l a t e d  u s i n g  

t h e  U.S. Env i ronn ien ta l  P r o t e c t i o n  Agency (EPA) computer code CAP88. E s t i m a t e d  

r o u t i n e  r a d i o l o g i c a l  en i iss ions f rom t h e  DVF a r e  p r o v i d e d  i n  T a b l e  1-1. The 

commi t ted e f f e c t i v e  dose e q u i v a l e n t s  (CEDE) f o r  workers  and members o f  t h e  

pub1 i c  a r e  shown i n  T a b l e  1 -2 .  

TABLE 1 -1 .  ANNUAL RADIONUCLIDE AIR EMISSIONS DUE TO NORMAL OPERATIONS OF THE 
DRUM VENTING FACILITY 

Re1 ease 
R a d i o n u c l i d e  ( C i / v r )  

PU - 238 
Pu- 239 
Pu-240 
Pu-241 
Am- 24 1 

TABLE 1 -2 .  ANNUAL DOSE CONSEQUENCES OF ROUTINE AIR EMISSIONS FROM THE DRUM 
VENTING FACILITY 

Committed E f f e c t i v e  
Dose E q u i v a l e n t  

Receptor  (CEDE 1 

Worker a t  137 m  (mrem/yr) 
Member o f  t h e  Pub1 i c  a t  EBR-I (2900 m)  (mrem/yr) 
Member o f  t h e  P u b l i c  a t  MSBa (6000 m) (mrem/yr) 
P o p u l a t i o n  w i t h i n  80  km (person- rem/yr )  

a Maximum S i t e  Boundary ( M S B ) .  This i s  defined as the  point  on t h e  s i t e  boundary t h a t  would y i e l d  t h e  
maximum dose t o  an i n d i v i d u a l .  



The CEDE o f  5.73E-07 mrem/yr a t  t h e  MSB f rom a i r  emissions f a l l s  w e l l  below 

t h e  10 mremlyr EPA standard. The annual excess number o f  l a t e n t  cancer 

f a t a l i t i e s  expected i n  t h e  exposed popu la t i on  f o r  a  dose o f  6.60E-04 person- 

rem would be 6.11E-08 ( i  . e . ,  none). 

1.3.1.2 Non rad io l os i ca l  E f f e c t s .  A i r  emissions and r e s u l t i n g  a i r  

c o n c e n t r a t i o n s  o f  hazardous chemicals from DVF, C&S, and ASB-2 were c a l c u l a t e d  

t o  e s t i m a t e  t h e  impact o f  r o u t i n e  opera t ions  on a i r  q u a l i t y  and human h e a l t h  

and s a f e t y .  

Emissions o f  meta ls  m igh t  r e s u l t  f rom ven t i ng  ope ra t i ons  a t  t h e  DVF, b u t  no 

emiss ions o f  meta ls  would occur  f rom t h e  C&S and ASB-2 because o f  t h e  

i n t e g r i t y  o f  t h e  waste con ta ine rs  and because t h e  mechanical f i l t e r s  i n s e r t e d  

i n t o  vented drums would prevent  t h e  passage o f  p a r t i c u l a t e s  under equal 

p ressu re  c o n d i t i o n s .  It i s  t h e r e f o r e  assumed t h a t  r e l ease  o f  p a r t i c u l a t e s  

f r om C&S and ASB-2 s to red  waste con ta iners  would n o t  occur  d u r i n g  normal 

ope ra t i ons .  The i n c l u s i o n  o f  meta ls  i n  t h e  a i r bo rne  emissions f rom t h e  DVF i s  

c o n s e r v a t i v e  because t hey  a re  g e n e r a l l y  i n  m o n o l i t h i c  forms t h a t  would be 

u n a v a i l a b l e  f o r  a i r bo rne  p a r t i c u l a t e  re1  ease. 

To model C&S/ASB-2 v o l a t i l e  o rgan ic  compound (VOC) annual emissions, i t  was 

c o n s e r v a t i v e l y  assumed t h a t  bo th  t h e  C&S and ASB-2 would be f i l l e d  t o  maximum 

c a p a c i t y  w i t h  drums f i t t e d  w i t h  carbon-bonded f i l t e r s  o r  permeable gaskets  

(201,632 drums t o t a l  ) . Representat ive VOC a i r  concen t ra t i ons  a t  t h e  t h r e e  

r e c e p t o r  1  oca t i ons  were c a l c u l a t e d  us ing  d i s p e r s i o n  f a c t o r s  (Chi /Q)  ob ta ined  

f r om t h e  EPA computer code SCREEN (Brodie,  1988) and us ing  a  g round- leve l  

r e l e a s e  o f  an area source. To model DVF r e p r e s e n t a t i v e  p a r t i c u l a t e  and VOC 

annual a i r  concen t ra t ions ,  d i spe rs i on  f a c t o r s  ob ta ined  f rom t h e  EPA computer 

code CAP88 were used. 

Tab1 e  1 -3  p rov ides  c a l c u l a t e d  a i r  concen t ra t ions  o f  hazardous c o n s t i t u e n t s  

a t  t h r e e  l o c a t i o n s  because o f  emissions f rom t h e  DVF and C&S/ASB-2. 

Concent ra t ions  o f  a p p l i c a b l e  hazardous c o n s t i t u e n t s  a t  t h e  Experimental  

Breeder R e a c t o r - I  (EBR-I) and t h e  INEL boundary can be compared w i t h  Na t i ona l  

Ambient A i r  Qua1 i t y  Standards (NAAQS) and t h e  S t a t e  o f  Idaho 's  arnbient a i r  

q u a l i t y  s tandards.  For those hazardous m a t e r i a l s  t h a t  have Idaho ambient a i r  



TABLE 1-3. CALCULATED AVERAGE ANNUAL AIR CONCENTRATIONS OF HAZARDOUS 
CONSTITUENTS (pg/m3) DUE TO NORMAL EMISSIONS FROM THE DVF AND C&S/ASB-2 
COMBINED AND APPLICABLE NATIONAL AMBIENT AIR QUALITY STANDARDS 

I INEL 
Cons t i t uen t  WMF-613 EBR- I Boundary NAAQSa 

1, 1 , l - t r i ch lo rome thane  3.36E-02 3.80E-06 9.21E-07 - 
Carbon t e t r a c h l o r i d e  4.91E-03 5.56E-07 1.35E-07 - 
1 ,1 ,2 - t r i ch lo ro -1 ,2 ,2 -  

t r i f l u o r o e t h a n e  3.09E-03 3.50E-07 8.56E-08 - 
T r i c h l  o r o e t  h y l  ene 1.81E-03 2.04E-07 4.96E-08 - 
Methylene c h l o r i d e  

T o t a l  VOC's 

Cadmi um 
Lead 
B e r y l  1 i urn 
A S ~ ~ S ~ O S  2.76E-14 3.12E-15 7.57E-16 

T o t a l  P a r t i c u l a t e s  3.64E-13 4.12E-14 1.00E-14 7. 50E+0OC 

a. Idaho ambient air quality standards are the same as the NAAQS for applicable hazardous conatituents; 
primary and secondary standards are the same unless otherwise indicated. 

b. As ozone. 
c. Primary standard; secondary standard is 60 w g / m 3  annual geometric mean. 

q u a l i t y  standards, t h e  standards a re  t he  same as t he  NAAQS. There a re  no 

NAAQS o r  Idaho ambient a i r  qual i t y  standards f o r  t h e  o the r  1 i s ted  

c o n s t i t u e n t s .  Thus, c a l c u l a t e d  ambient a i r  concent ra t ions  a re  below 

appl  i c a b l  e f e d e r a l  and s t a t e  r e g u l a t o r y  standards (40 Code o f  Federal 

Regu la t ions  [CFR] 50; Idaho Admin i s t ra t i ve  Procedures Ac t  [ IDAPA] 16.01.1101) 

and bounded by t h e  qual i t a t i v e  statements made i n  t h e  SEIS (DOE, 1990a, p. 

5-10) .  

For t h e  purpose o f  es t ima t i ng  t he  h e a l t h  impacts o f  hazardous p a r t i c u l a t e  

and VOC emiss ions from t h e  DVF and VOC emissions from t h e  C&S and ASB-2, 

noncarc inogenic  and carc inogen ic  hea l t h  r i s k s  were c a l c u l a t e d  accord ing t o  EPA 

methods (1989). 

Noncarcinogenic hazard i n d i c e s  (HI) ,  presented i n  Table 1-4, represent  

comparisons o f  human i n t a k e  t o  a l lowab le  i n t a k e  based on re fe rence  l e v e l s .  An 

H I  t lE+00 imp1 i e s  t h a t  t he  ambient a i r  concen t ra t i on  o f  t o t a l  hazardous 

m a t e r i a l s  would n o t  r e s u l t  i n  a h e a l t h  r i s k  t o  workers o r  members o f  t h e  



TABLE 1-4. NONCARCINOGENIC HAZARD INDICES AND CARCINOGENIC RISKS FOR WORKERS 
AT WMF-613 AND FOR MEMBERS OF THE PUBLIC AT EBR-I AND THE INEL BOUNDARY 

Index/Ri s  k  WMF-613" EBR-I Boundarv 

Hazard Index (H I )  
T o t a l  cancer r i s k  

a. Waste Management Fac i l i ty -613.  
b. Exper imenta l  Breeder Reactor-I .  

genera l  p u b l i c  a t  t h e  exposure p o i n t  (EPA, 1986, 1989). H IS  a re  w e l l  below 

one, t hus  noncarc inogen ic  h e a l t h  r i s k s  a r e  n o t  expected. 

Carc inogen ic  h e a l t h  r i s k s ,  a l s o  presented i n  Table 1-4,  r e p r e s e n t  t h e  

inc rementa l  (above background) p robab i l  i t y  o f  an i n d i v i d u a l  deve l  op i ng  cancer  

over  a  l i f e t i m e  as a  r e s u l t  o f  exposure t o  p o t e n t i a l  carc inogens (EPA, 1989). 

Both noncarc inogen ic  and carc inogen ic  h e a l t h  r i s k s  from hazardous chemical  

emiss ions a r e  bounded by t h e  d e s c r i p t i o n  r epo r t ed  i n  t h e  SEIS (DOE, 1990a, 

p. 5-10) .  

1.3.2 Acc iden t  Scenar ios  

The impacts  o f  t h e  f o l l o w i n g  acc iden t  scenar ios  f o r  e x i s t i n g  RWMC 

f a c i l  i t i e s  were eva lua ted  and presented i n  t h e  SEIS (DOE, 1990a, pp. 5-10 t o  

5- 13) : 

Tornado, w i t h  an es t imated  p r o b a b i l i t y  o f  1E-07 even ts /y r  

Earthquake, w i t h  an es t imated  p r o b a b i l i t y  o f  2E-04 even ts /y r  

F i r e  i n  ASB-2/C&S, w i t h  an est imated p r o b a b i l i t y  o f  1E-03 even t s / y r  

Breached con ta i ne r ,  w i t h  an est imated p r o b a b i l i t y  o f  6E-04 even t s / y r  

Exp los ion ,  w i t h  an es t imated  p r o b a b i l i t y  o f  1E-04 events  p e r  yea r  

L i g h t n i n g  s t r i k e ,  w i t h  an est imated p r o b a b i l i t y  o f  4E-06 even ts /y r .  

A summary o f  t h e  r e s u l t s  presented i n  t h e  SEIS (DOE, 1990a, pp. 5-10 t o  

5-13) f o l l ows .  The maximum exposure t o  an i n d i v i d u a l  member o f  t h e  p u b l i c  was 

c a l c u l a t e d  t o  be 2E-02 rem committed whole body dose e q u i v a l e n t  (maximum 



annual dose equ iva l  en t )  d u r i n g  t h e  eval  uated tornado acc ident  scenar io .  The 

h i g h e s t  p o p u l a t i o n  exposure i s  a l s o  associated w i t h  t h e  tornado scenar io  and 

r e s u l t s  i n  a  c o l l e c t i v e  dose equ i va len t  o f  1Et00 person-rem. The excess r i s k  

t o  t h e  t o t a l  exposed popu la t i on  would be 2.8E-04 l a t e n t  cancer 

f a t a l i t i e s / p e r s o n - r e m .  The h ighes t  exposure t o  t h e  maximal ly exposed worker 

was c a l c u l a t e d  t o  be 7.OE-01 rem, r e s u l t i n g  f rom a pos tu la ted  f i r e  i n  t h e  

ASB-2. The h ighes t  r i s k  o f  excess cancer t o  maximal ly  exposed i n d i v i d u a l s  and 

average merr~bers o f  t h e  pub1 i c  were c a l c u l a t e d  f o r  t he  post1.11 ated tornado t o  be 

6E-06 and 2E-09, r e s p e c t i v e l y .  The h ighes t  c a l c u l a t e d  r i s k  o f  excess cancer 

t o  maximal ly  exposed workers was 2E-04 f o r  a  pos tu la ted  f i r e  i n  t h e  ASB-2/C&S. 

The r e s u l t s  presented i n  t h e  SEIS (DOE, 1990a, p. 5-10 t o  5-13) bound t h e  

expected impacts o f  acc iden t  scenar ios a t  SWEPP, DVF, C&S, and ASB-2 because 

t h e  expected opera t ions  and t,hroughput a t  these f a c i l  i t i e s  has remained t h e  

same. 

1.4 ENVIRONMENTAL REGULATORY COMPLIANCE 

SWEPP and DVF were cons t ruc ted  and began ope ra t i ng  d u r i n g  t h e  mid- 1980s. 

T h i s  s e c t i o n  suni~iiari zes t he  regu l  a t o r y  requi rements and con~pl i ance s t a t u s  o f  

SWEPP and t h e  DVF rega rd ing  t h e  Clean A i r  Act, Idaho A i r  P o l l u t i o n  Cont ro l  

Regulat ions,  and Nat iona l  E m i ~ s i o n  Standards f o r  Hazardous A i  r Emissions 

(NESHAP) . 

Clean A i r  Act,  as amended (42 USC 7420) - The EPA-delegated a u t h o r i t y  f o r  

r e g u l a t i o n  o f  a i r  emissions from SWEPP and DVF (except emissions regu la ted  

under NESHAP) t o  t h e  Idaho Environmental Q u a l i t y  D i v i s i o n  (IEQD). The SWEPP 

f a c i l i t y  emi ts  o n l y  r o u t i n e  hea t i ng  and v e n t i l a t i n g  emissions t h a t  do no t  

r e q u i r e  IEQD p e r m i t t i n g  o r  mon i to r ing .  The DVF s tack  may emi t  gaseous o r  

f i l t e r e d  p a r t i c u l a t e  c o n s t i t u e n t s  from drum v e n t i n g  a c t i v i t i e s .  The INEL i s  

p repa r i ng  an ope ra t i ng  pe rm i t  appl i c a t i o n  f o r  a1 1 INEL-regulated emissions t o  

t h e  atmosphere. The DVF i s  inc luded i n  t h i s  a p p l i c a t i o n .  I n  a d d i t i o n ,  DVF 

process, emission, and c o n t r o l  system d a t a  have been submi t ted t o  t h e  IEQD. 

EPA has promulgated r e g u l a t i o n s  f o r  r ad ionuc l  i d e  emission 1 i m i  t s  and 

approvals  t o  c o n s t r u c t  a t  DOE f a c i l  i t i e s  (NESHAP, 40 CFR 61).  SWEPP does n o t  



e m i t  r ad ionuc l  i d e s  and i s  t h e r e f o r e  n o t  sub jec t  t o  NESHAP requi rements.  A 

NESHAP approval  t o  c o n s t r u c t  was ob ta ined  f o r  t h e  DVF i n  1986. T h i s  approval  

i s  v a l i d  f o r  v e n t i n g  WZPP t e s t  phase con ta iners .  The r e v i s e d  NESHAP 

r e g u l a t i o n  promulgated i n  December 1989 requ i res  an e v a l u a t i o n  o f  DVF 

emiss ions t o  determine s tack  mon i t o r i ng  requi rements.  Th i s  e v a l u a t i o n  i s  

be ing  performed. 

Resource Conservat ion and Recovery Act  o f  1976, as amended ( 4 2  USC 6901 e t  

seq.) and Idaho Hazardous Waste Manaqement Ac t  - The Resource Conservat ion and 

Recovery Ac t  (RCRA) r e g u l a t e s  hazardous waste by imposing requi rements on 

genera to rs  and t r a n s p o r t e r s  o f  hazardous waste, and on owners and ope ra to r s  o f  

t rea tment ,  s torage,  o r  d isposa l  (TSD) f a c i l i t i e s .  EPA has au tho r i zed  t h e  

Idaho Department o f  Hea l t h  and Wel fare t o  implement most elements o f  RCRA i n  

Idaho.  L i t t l e ,  i f  any, mixed waste i s  expected t o  be generated by SWEPP 

ope ra t i ons .  Waste handl ing,  drum vent ing,  examination, and da ta  management 

a c t i v i t i e s  w i t h i n  SWEPP and DVF a r e  i n t e g r a t e d  t o  t h e  RWMC-Transuranic Storage 

Area. These a c t i v i t i e s  a re  covered by t he  INEL RCRA P a r t  A and P a r t  B p e r m i t  

a p p l i c a t i o n s  and do n o t  r e q u i r e  separate RCRA and Hazardous Waste Management 

Ac t  pe rm i t s .  

1.5 CONCLUSIONS 

The proposed TRU waste c e r t i f i c a t i o n  and s torage a c t i v i t i e s  a t  t h e  RWMC 

a re  e s s e n t i a l l y  t h e  same as those discussed i n  t h e  SEIS. They do n o t  e n t a i l  

changes t o  t h e  waste i nven to ry ,  method o f  opera t ion ,  throughput  r a t e  o r  

c a p a c i t y  and, t h e r e f o r e ,  should r e s u l t  i n  no change i n  impacts f rom those 

p r e v i o u s l y  analyzed. 



2. ENVIRONMENTAL ANALYSIS OF ARGONNE NATIONAL LABORATORY - WEST'S 
WASTE ISOLATION P I  LOT PLANT PROGRAM AT THE HOT- FUEL EXAMINAT1 ON FACI L I T 1  ES 

2.1 INTRODUCTION 

Th i s  s e c t i o n  addresses impacts assoc ia ted  w i t h  t h e  waste c h a r a c t e r i z a t i o n  

and repackaging program a t  t h e  Hot-Fue Examinat ion F a c i l  i t y  (HFEF) l o c a t e d  a t  

Argonne N a t i o n a l  Labora to ry  - West (ANL-W), i n  suppor t  o f  t h e  WIPP Tes t  Phase. 

2.2 DESCRIPTION OF ANL-W WASTE CHARACTERIZATION PROGRAM 

The purpose of t h e  program i s  t o  c h a r a c t e r i z e  t h e  waste i n v e n t o r y  and 

repackage t h e  waste f o r  t h e  WIPP Tes t  Phase program. The waste 

c h a r a c t e r i z a t i o n  da ta  would a l s o  be used f o r  v a l i d a t i o n  o f  p rev i ous  

c e r t i f i c a t i o n s  ( i n  accordance w i t h  t h e  WlPP waste acceptance c r i t e r i a  (WAC) 

[DOE, 1989]) ,  e v a l u a t i o n  o f  hazardous c o n s t i t u e n t s  i n  suppor t  o f  t h e  No- 

M i g r a t i o n  Var iance P e t i t i o n  (DOE, 1990b), v e r i f i c a t i o n  o f  process know1 edge 

databases, and documentat ion o f  sh i pp ing  c o n t a i n e r  (TRUPACT-11) pay load  

compl i ance (Nuc lear  Packaging, I nc . ,  1989). 

Defense program CH-TRU wastes ( p r i n i a r i  l y  generated a t  t h e  Rocky F l  a t s  

P l a n t )  a r e  c u r r e n t l y  s t o r e d  a t  t h e  RWMC, operated by EG&G Idaho Idaho, I n c .  

The waste i s  p resen t  i n  a  v a r i e t y  o f  forms, i n c l u d i n g  paper, c l o t h i n g ,  

p l a s t i c s ,  g l ass ,  meta l ,  rubber ,  and cemented sludge. Rad ioac t i ve  contaminants  

i n  t h e  waste a r e  m o s t l y  i n  t h e  form o f  TRU p a r t i c l e s  adher ing  t o  o t h e r  

m a t e r i a l s .  I n  a d d i t i o n  t o  be ing  r a d i o a c t i v e ,  much o f  t h e  waste may c o n t a i n  

c h e m i c a l l y  hazardous contaminants r egu la ted  by RCRA. 

The waste i n v o l v e d  i n  t h i s  program i s  packaged i n  55 g a l .  (0.208 m3) meta l  

drums and f i b e r g l a s s - r e i n f o r c e d  plywood boxes (7  x  4  x 4  f t ) .  The WIPP Tes t  

Phase c a l l s  f o r  t h i s  waste t o  be repackaged i n t o  metal  t e s t  b i n s  (4 x 4  x 
3 f t )  f o r  t h e  B i n  Tes ts  o r  55 g a l l o n  drums f o r  t h e  Alcove Tests .  

Waste c h a r a c t e r i z a t i o n  and repackaging a c t i v i t i e s  would be conducted i n  

t h e  HFEF a t  ANL-W. Two d i f f e r e n t  ope ra t i ona l  phases a r e  planned. The f i r s t  



phase would  use t h e  decon tamina t ion  c e l l  and t h e  h o t - r e p a i r  a r e a  (Decon 

Cel  l/HRA) . The second phase would  use a  g lovebox  and a s s o c i a t e d  c o n f i n e m e n t  

and p r e p a r a t i o n  a reas  wh ich  wou ld  be added a d j a c e n t  t o  t h e  HRA. The t r u c k  

l o c k  and t h e  h i g h  bay area would be used i n  b o t h  phases. The second phase i s  

b e i n g  implemented t o  i n c r e a s e  t h r o u g h p u t  c a p a c i t y  and enhance s a f e t y .  I t i s  

e x p e c t e d  t o  be r e a d y  f o r  o p e r a t i o n  by  J u l y  1991. The Decon Cell/HRA would  be 

used o n l y  under  s p e c i a l  c i r cums tances  f o r  c h a r a c t e r i z a t i o n  a c t i v i t i e s  ( f o r  

example, d u r i n g  maintenance o p e r a t i o n s  i n  t h e  g lovebox )  once t h e  g lovebox  

becomes o p e r a t i o n a l .  

The c u r r e n t  WIPP T e s t  Phase i n c l u d e s  c h a r a c t e r i z i n g  wastes f o r  t h e  B i n -  

S c a l e  and A lcove  Room Tes ts .  A d d i t i o n a l l y ,  some c h a r a c t e r i z a t i o n  o f  o t h e r  

s t o r e d  wastes  would be per formed t o  s u p p o r t  i n t e r n a l  INEL r e q u i r e m e n t s .  It i s  

a n t i c i p a t e d  t h a t  waste c h a r a c t e r i z a t i o n  e f f o r t s  would t a k e  p l a c e  f o r  a t  l e a s t  

f i v e  y e a r s ,  and p o s s i b l e  l o n g e r .  

The maximu~ii t h r o u g h p u t  t h a t  can be accommodated a t  ANL-W i s  24-drum 

e q u i v a l e n t s  (DE) p e r  week o r  1200 DEs p e r  year . "  The env i ronmen ta l  a n a l y s i s  

p e r f o r m e d  i n  s e c t i o n  2.3 (see p. 2 -2 )  i s  based on p r o c e s s i n g  600 drums p e r  

y e a r .  T h i s  assumes a  50-week o p e r a t i o n  p e r  y e a r  and p r o c e s s i n g  12 drums p e r  

week ( 2  b ins /wk f o r  B i n - S c a l e  T e s t s  o r  p r e p a r i n g  12 drums/wk f o r  A l c o v e  Room 

T e s t s ) .  

2.3 ENVIRONMENTAL IMPACTS 

The FEIS f o r  t h e  WIPP employs t h e  c r i t i c a l  -o rgan approach t o  c a l c u l a t e  

doses.  T h i s  approach has s i n c e  been rep1  aced by t h e  I n t e r n a t i o n a l  Commission 

on R a d i o l o g i c a l  P r o t e c t i o n  (ICRP) (ICRP, 1977). The new method uses a  

w e i g h t e d  sum o f  doses t o  a l l  i r r a d i a t e d  organs and t i s s u e s .  T h i s  sum i s  

c a l l e d  t h e  " e f f e c t i v e  dose e q u i v a l e n t . "  T h i s  a n a l y s i s  r e p o r t s  doses as 

e f f e c t i v e  dose e q u i v a l e n t s  ( E D E ) ~ .  

a. A bin can hold a maximum of six DEs, and a box is assumed to have a maximum of 15 DEs; one DE equals 55 gal. 

b. The effective dose equivalent (EDE) includes the committed EDE from internal deposition of radionuclides, 
and the effective dose equivalent due to penetrating radiation from sources external to the body (DOE, 
1988a). 



The WIPP FEIS r e p o r t s  t h a t  re leases  f o r  t h e  repackaging e f f o r t  (analogous 

t o  t h e  proposed a c t i o n  f o r  t h i s  a n a l y s i s )  f rom r o u t i n e  ope ra t i ons  would be 2.6 

x  l o - '  mrem/yr (whole body) f o r  t h e  maximal ly  exposed o f f s i t e  i n d i v i d u a l a  and 

3.2 x lo - '  man-rem/yr f o r  t h e  popu la t i ons  w i t h i n  50 m i l e s  (= 80 km) (DOE, 

1980, p. 9 -17 i ,  Table  9-74) .  Dose commitments (whole body) and r i s k s  f rom 

acc iden t s  f o r  t h e  repackaging e f f o r t  would be 2 x  mrem/yr ( f i r e )  and 8  x  

mrem/yr ( exp los i on )  f o r  t h e  maximal ly  exposed worker and 3 x  man-rem 

( f i r e )  and 2 x  man-rem (exp los ion)  f o r  t h e  p o p u l a t i o n  (DOE, 1980).  

2 .3 .1  Rou t ine  Opera t ions  

2.3.1.1 R a d i o l o q i c a l  E f f e c t s  t o  Workers and t h e  P u b l i c .  The average 

a c t i v i t y  o f  t h e  waste i n  t h e  drums t o  be cha rac te r i zed  i s  l i s t e d  f o r  a  number 

o f  i so topes  i n  t h e  WIPP SEIS. The waste would c o n t a i n  more r a d i o n u c l i d e s  t han  

t h i s ,  b u t  these  f i v e  i so topes  represen t  99.7% o f  t h e  i s o t o p i c  i n v e n t o r y  o f  t h e  

drums (Tab le  2 -1 ) .  The th roughpu t  r a te ,  as p r e v i o u s l y  d iscussed,  i s  600 drums 

p e r  yea r .  T h i s  r e s u l t s  i n  a  t o t a l  annual p rocess ing  o f  1.46E+03 c u r i e s  (Table  

2 - 1 ) .  

Table  2-1.  THE AVERAGE ACTIVITY OF WASTE DRUMS FOR IMPORTANT ISOTOPES AND ANNUAL 
PROCESSING QUANTITIES BASED ON WASTE CHARACTERIZATION PROPOSED AT HFEF 

I s o t o p e  F r a c t i o n  

PU - 238 1.054E-01 
PU - 239 5.744E-02 
Pu-240 1.407E-02 
Pu-241 4.431E-01 
Am- 24 1  3.799E-01 

T o t a l  s  1.000E+00 
-- - 

a Annual (Ci) at 2 bins/week. 

Average drum 
(C i  1 

Average b i n  
( C i )  

Annual a 
( C i  1 

a. A maximally exposed off-site individual is a member of the public (non-worker) that would receive the 
highest dose. Tha EPA NESHAP regulations ( 4 0  CFR61) require the dose to a maximally exposed off-site 
individual be calculated at the point located at the nearest residence. The WIPP FEIS calculated the 
maximum dose to an off-site individual at the site boundary, while this acrlysis calculated dose in 
accordance with NESHAP regulations. The doses are similar, as shown in Tables 2-3 and 2-4. 



I n  t h e  p rocess  o f  opening,  and examin ing bags taken  f r o m  drums, 5% o f  t h e  

waste  i s  assumed t o  be p a r t i c u l a t e  (DOE, 1990a) and 0.1% o f  t h a t  i s  assumed t o  

become a i r b o r n e  ( E l d e r  e t  a1 . , 1986). T h i s  f r a c t i o n  i s  decreased by t h e  two 

banks o f  h i g h  e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s .  T h i s  approach 

r e s u l t s  i n  a  p r o j e c t e d  t o t a l  annual r e l e a s e  o f  6.59E-09 c u r i e s  (Tab le  2 -2 ) .  

R a d i o l o g i c a l  e f f e c t s  t o  t h e  worker  and p u b l i c  f o r  r o u t i n e  o p e r a t i o n  d u r i n g  

t h e  Decon Cell/HRA Phase are  p resen ted  i n  Tab le  2-3 .  The t o t a l  EDEs f o r  t h e  

o n s i t e  worke r  and max ima l l y  exposed o f f s i t e  i n d i v i d u a l  a t  t h e  n e a r e s t  

r e s i d e n c e  d u r i n g  t h e  Decon cel l /HRA Phase a re  3.06E-05 and 2.67E-08 mrem/yr. 

D u r i n g  t h e  g lovebox  phase t h e  th roughpu t  and dose i s  expected t o  doub le  

(Tab1 e  2 - 4 ) .  These e s t  imated doses a r e  e x t r e m e l y  smal l  , as were comparable 

e s t i m a t e s  i n  t h e  FEIS. 

2.3.1.2 N o n r a d i o l o q i c a l  E f f e c t s  t o  Workers and t h e  P u b l i c .  A i r  

c o n c e n t r a t i o n s  o f  hazardous chemica ls  as a  r e s u l t  o f  emiss ions f r o m  t h e  Decon 

Cell/HRA and t h e  g lovebox a rea  o p e r a t i o n s  were c a l c u l a t e d  t o  e s t i m a t e  t h e  

impac t  o f  r o u t i n e  o p e r a t i o n s  on a i r  q u a l i t y .  

T a b l e  2-2.  CALCULATED CURIES RELEASED/YR AND USED AS :INPUT INTO CAP88" 

I so tope  

Pu-238 
Pu-239 
Pu-240 
Pu-241 
Am-241 

T o t a l  

Source 
C i / v r  

1.54Et02 
8.40Et01 
2.06Et01 
6.48Et02 
5.56E+02 

1 .46E+03 

A i  rbo rneb  Re1 eased 
C i / v r  C i / y r  

a Assumes 2 bins/week. 
b 5 x respirable; resuspended. 



TABLE 2-3. THE EDEa TO THE MAXIMALLY EXPOSED INDIVIDUAL DUE TO ROUTINE 
RELEASES FROM WASTE CHARACTERIZATION AND REPACKAGING DURING THE DECON CELL/HRA 
PHASE 

Workerb Pub1 i cc 
Atomic Nearest Popul a- 

On-si t e  SB City Residence t i o n  
Isotope/Pathway (mremlvr)  (mrem/vr) (mrern/yr) (man-rem) 

Decontami n a t i o n  C e l l  /Hot R e ~ a i  r Phasee 

I so tope  

T o t a l  3.06E-05 7.54E-08 1.49E-08 2.67E-08 2.58E-07 

Pathway 

I n h a l a t i o n  3 . 0 6 ~ - 0 5 ~  7.48E-08 1.47E-08 2.65E-08 2.56E-07 
I n g e s t i o n  - 5.52E-10 1.09E-10 1.95E-10 1.89E-09 
A i r  Immersion - 1.21E-15 2.39E-16 4.29E-16 4.14E-15 
Ground Sur face - 1.40E-11 2.77E-12 4.97E-12 4.80E-11 

T o t a l  3.06E-05 7.54E-08 1.49E-08 2.67E-08 2.58E-07 

Note: Minor discrepancies due to rounding errors. 

a. Effective Dose Equivalent (EDE) . , . 
b. The dose to the worker (inhalation) located 100 m SSW from the HFEF. One hundred meters was chosen 

because it is the lower limitation of the code used to model dispersion and calculations <I00 m are 
not accurate because of variability in wind currents. The diatance is within the ANL-W site 
perimeter. 

c. The dose to the maximally exposed individual located at the Site Boundary (SB), 5,000 m SSE; Atomic 
City, 21,500 m SW; Nearest Residence, 7,800 m SE; and for the population out to 80 km. 

d. Population units are person-rem/yr. 
e. The doses during the Decon Cell/HRA phase are based on a throughput of 2 bins/week; doses during the 

Glovebox phase are based on 4 bins/week. 
f. Inhalation accounts for 99% of the exposure. Ingeation, air immersion, and ground surface contribute 

insignificant amounts. 

To model emissions o f  VOCs present  i n  t h e  waste, i t  was c o n s e r v a t i v e l y  

assumed t h a t  100% o f  t h e  VOCs (Gratson, 1990a) would be re leased w i t h i n  t h e  

HFEF f a c i  1 i t y  d u r i n g  c h a r a c t e r i z a t i o n  operat ions.  For annual p a r t i a l l  a t e  

emissions, i t  was assumed t h a t  5% (DOE, 1990a) o f  t h e  m a t e r i a l  i n  t h e  waste 

was i n  p a r t i c u l a t e  form and 0.1% o f  ' that (E lde r  e t  a l . ,  1986) would become 

a i r b o r n e  w i t h i n  t h e  f a c i  1 i t y  d u r i n g  c h a r a c t e r i z a t i o n  opera t ions .  These a re  



TABLE 2-4 .  THE EDEa TO THE MAXIMALLY EXPOSED INDIVIDUAL DUE TO ROUTINE 
RELEASES FROM WASTE CHARACTERIZATION AND REPACKAGING DURING THE GLOVEBOX AREA 
PHASE 

workerb  Pub1 i cc 
Atomic  Neares t  Popul  a- 

O n - s i t e  SB C i t y  Residence t i o n  
I s o t o ~ e / P a t h w a v  (mrem/vr) (mrem/vr) ( m r e m / ~ r )  (mrem/vr) jman-rem) 

Glovebox Phasee 

I s o t o p e  

T o t a l  6.12E-05 1.51E-07 2.98E-08 5.33E-08 5.16E-07 

Pathway 

I n h a l a t i o n  6 . 1 2 ~ - 0 5 ~  1.50E-07 2.94E-08 5.30E-08 5.12E-07 
I n g e s t i o n  - l . lOE-09  2.18E-10 3.90E-10 3.78E-09 
A i  r Immers ion - 2.42E-15 4.78E-16 8.58E-16 8.28E-15 
Ground S u r f a c e  - 2.80E-11 5.54E-12 9.94E-12 9.60E-11 

T o t a l  6.12E-05 1.51E-07 2.98E-08 5.33E-08 5.16E-07 

Note: Minor discrepancies due to rounding errors. 

a. Effective Dose Equivalent (EDE). 
b. The dose to the worker (inhalation) located 100 m SSW from the HFEF. One hundred meters was chosen 

because it is the lower limitation of the code used to model dispersion and calculations <I00 m are 
not accurate because of variability in wind currents. The distance is within the ANL-W site 
perimeter. 

c. The dose to the maximally exposed individual located at the Site Boundary (SB), 5,000 m SSE; Atomic 
City, 21,500 m SW; Nearest Residence, 7,800 m SE; and for the population out to 80 km. 

d. Population units are person-rem/yr. 
e. The doses during the Decon Cell/HRA phase are based on a throughput of 2 bins/week; doses during the 

Glovebox phase are based on 4 bins/week. 
f. Inhalation accounts for 99% of the exposure. Ingestion, air immersion, and ground surface contribute 

insignificant amounts. 

c o n s e r v a t i v e  assumpt ions  because: (1)  t h e  f r a c t i o n  o f  waste i n  p a r t i c u l a t e  

f o r m  i s  t y p i c a l l y  much l e s s  t h a n  0.01 (Clements and Kudera, 1985),  (2 )  t h e  

WIPP WAC l i m i t s  t h e  amount o f  p a r t i c u l a t e  t 1 0  m ic rons  i n  s i z e  i n  a drum t o  

t l % .  N i t r i c  a c i d  and n i t r a t e s  a r e  n o n - v o l a t i l e  and t h u s  a r e  t r e a t e d  as - 

p a r t i c u l a t e s .  C a l c u l  a t i o n s  o f  normal em iss ions  f rom t h e  Decon Cel l/HRA 

o p e r a t i o n s  assume a t h r o u g h p u t  o f  600 DEs p e r  y e a r  (1 DE = 0.208 m3 o r  7.35 



ft3) and f i l t r a t i o n  th rough  two HEPA f i l t e r s ,  each w i t h  an e f f i c i e n c y  o f  

99.97%. Ca lcu l  a t  i ons  of normal emissions f rom t h e  glovebox area o p e r a t i o n s  

assume a th roughpu t  o f  1200 DE/yr, f i l t e r e d  by two HEPA f i l t e r s ,  and 90% 

e f f i c i e n c y  a c t i v a t e d  charcoal  f i l t e r  (Gratson, 1990b). A i r  concen t ra t i ons  o f  

hazardous chemica ls  a t  t h e  s i t e  boundary (SB) and t h e  nearby town o f  Atomic 

C i t y  were c a l c u l a t e d  us i ng  d i s p e r s i o n  f a c t o r s  (Chi /Q) ob ta i ned  f rom t h e  EPA 

computer code CAP88 (Gratson, 1990b). A i r  concen t ra t i ons  o f  hazardous 

chemica ls  a t  t h e  r e c e p t o r  l o c a t i o n s  were c a l c u l a t e d  by d i v i d i n g  t h e  emiss ion  

r a t e s  by  t h e  volume o f  a i r  i n  t h e  area where workers  were assumed t o  be 

1 oca ted  (Gratson, 1990b). 

Cal c u l  a t ed  concen t ra t i ons  o f  appl  i c a b l  e  hazardous n ia te r i  a1 s  a t  t h e  s i t e  

boundary, t h e  nea res t  res idence,  and Atomic C i t y  a re  compared w i t h  NAAQS and 

t o  t h e  S t a t e  o f  Idaho 's  arnbient a i r  q u a l i t y  s tandards (Tab le  2 -5 ) .  For  t hose  

hazardous m a t e r i a l s  t h a t  have Idaho ambient a i r  q u a l i t y  standards,  t h e  

s tandards  a r e  t h e  same as the '  NAAQS. Standards app ly  t o  t h e  f o l l o w i n g :  (1) 
t o t a l  VOC's (as ozone), (2)  p a r t i c u l a t e  mat te r ,  and ( 3 )  l e a d  (Tab le  2 -5 ) .  The 

s tanda rd  f o r  n i t r o g e n  d i o x i d e  i s  100,ug/m3 annual a r i t h m e t i c  mean, b u t  t h i s  i s  

n o t  a p p l i c a b l e  because n i t r i c  a c i d  would n o t  become v o l a t i l i z e d  and r e s u l t  i n  

NO, emiss ions.  There a r e  no NAAQS o r  Idaho ambient a i r  q u a l i t y  s tandards f o r  

t h e  o t h e r  1  i s ted  hazardous m a t e r i a l s .  Thus, c a l c u l a t e d  ambient a i r  

c o n c e n t r a t i o n s  a re  below a p p l i c a b l e  f e d e r a l  and s t a t e  r e g u l a t o r y  s tandards (40 

CFR 50; IDAPA 16.01.1101). 

For  t h e  purpose o f  e s t i m a t i n g  t h e  h e a l t h  and s a f e t y  impacts o f  hazardous 

p a r t i c u l a t e  and VOC emissions f rom HFEF opera t ions ,  noncarc inogenic  and 

c a r c i n o g e n i c  h e a l t h  r i s k s  were c a l c u l a t e d  accord ing  t o  EPA methods (EPA, 

1989) . 

Noncarc inogenic  hazard i n d i c e s  (HIS)  r ep resen t  comparisons o f  human i n t a k e  

t o  hea l th -based  re fe rence  l e v e l s .  An H I  <1Et00 i m p l i e s  t h a t  t h e  ambient 

c o n c e n t r a t i o n  o f  t o t a l  hazardous m a t e r i a l s  would n o t  r e s u l t  i n  a  h e a l t h  r i s k  

t o  workers  o r  members o f  t h e  genera l  p u b l i c  a t  t h e  exposure p o i n t  (EPA, 1986, 

1989).  H IS  a re  w e l l  below one; t hus  noncarc inogenic  h e a l t h  r i s k s  a r e  n o t  

expec ted  (Tab le  2 -6 ) .  



TABLE 2 -5 .  CALCULATED AVERAGE AIR CONCENTRATIONS OF HAZARDOUS MATERIALS FOR 
WORKERS AND THE PUBLIC DURING WASTE CHARACTERIZATION AND NATIONAL AMBIENT AIR 
QUALITY STANDARDS 

Workera Pub1 i c b  
Neares t  A tomic  

On-s i  t e  SB Residence C i t y  NAAQSc 
C o n s t i t u e n t  uq/m3 uq/m3 bq/m3 ~ q / m  fiq/m3 

Decon tamina t ion  C e l l / H o t  R e p a i r  Phase 

l , l , l - t r i c h l o r o e t h a n e  
Carbon t e t r a c h l o r i d e  
1 , 1 , 2 - t r i c h l o r o - 1 , 2 , 2 -  
tri f l  uo roe thane  

T r i c h l  o r o e t h y l  ene 
M e t h y l  ene c h l o r i d e  
M e t h y l  a1 coho l  
B u t y l  a1 c o h o l  
Xy l  ene 

T o t a l  VOC's 5.53Et00 2.02E-02 7.17E-03 3.99E-03 2 . 3 5 ~ t 0 2 ~  

N i t r i c  a c i d  
N i t r a t e s  
Cadmi um 
Lead 
Mercu ry  
B e r y l  1 i um 
Asbestos  
L i t h i u m  

T o t a l  P a r t i c u l a t e  2.31E-11 

G l  ovebox Phase 

l , l , l - t r i c h l o r o e t h a n e  3.19E-01 
Carbon t e t r a c h l o r i d e  3.44E-01 
1 , 1 , 2 - t r i c h l o r o - 1 , 2 , 2 -  
tri f l  uo roe thane  2.04E-01 

T r i  c h l  o r o e t h y l  ene 2.15E-01 
M e t h y l e n e  c h l o r i d e  2.20E-02 
M e t h y l  a l c o h o l  4.39E-04 
B u t y l  a1 coho1 1.65E-04 
X y l  ene l . lOE-03  

T o t a l  VOC's l . l l E t 0 0  4.05E-03 1.43E-03 8.00E-04 2 . 3 5 ~ + 0 2 *  



TABLE 2-5. CONTINUED 

Workera Pub1 i cb 
Nearest Atomic 

O n - s i t e  S B Residence C i  t~ NAAQSc 
C o n s t i t u e n t  uq/m3 uq/m3 m / m 3  uq/m fiq/m3 

N i t r i c  a c i d  
N i t r a t e s  
Cadmi um 
Lead 
Mercury 
B e r y l  1  i um 
Asbestos 
L i  t h i  um 

T o t a l  P a r t i c u l a t e s  4.62E-11 1.69E-13 5.99E-14 3.34E-14 7 . 5 0 ~ + 0 1 ~  

a. Worker located 100 m SSW of HFEF. One hundred meters was chose because it is the lower limitation of 
the code used to model dispersion and calculations <I00 m are not accurate because of variability in 
wind currents. This distance is within the ANL-W perimeter. 

b. Member of the public located at thq Site Boundary (SB), 5,000 m SSE; at the Nearest Residence, 7,800 
m, SE; and at Atomic City, 21,500 m SW. 

c. Applicable Idaho ambient air quality standards are the same as the NAAQS; primary and secondary 
standards are the same unless otherwise indicated. 

d. As ozone. 
e. Not applicable, Nitric acid would not become volatilized and lead to NO2 emissions. 
f. Primary standard; secondary standard is 60 pg/m3 annual geometric mean. 

Carc inogen ic  h e a l t h  r i s k s  rep resen t  t h e  incrementa l  (above background) 

p r o b a b i l i t y  o f  an i n d i v i d u a l  deve lop ing  cancer over a  l i f e t i m e  as a r e s u l t  o f  

exposure t o  p o t e n t i a l  carcinogens (EPA, 1989). The ca rc i nogen i c  h e a l t h  r i s k s  

f o r  a maximal ly  exposed worker and a maximal ly  exposed member o f  t h e  p u b l i c  a t  

t h e  s i t e  boundary, t h e  neares t  res idence,  and Atomic C i t y  a re  l i s t e d  i n  Table 

2-6. The ca rc i nogen i c  h e a l t h  r i s k s  f o r  t h e  p u b l i c  a t  t h e  s i t e  boundary a r e  

ve ry  smal l ,  3E-07 and 5E-08 f o r  t h e  Decon Cell/HRA and g lovebox areas, 

r e s p e c t i v e l y .  

2.3.2 Acc iden t  Scenarios 

The RSAC-4 code (Wenzel, 1990) was used t o  p r e d i c t  r a d i o l o g i c a l  doses and 

d i s p e r s i o n  c o e f f i c i e n t s  f o r  n o n r a d i o l o g i c a l  c a l c u l a t i o n  ( a i r  emiss ions and 

concen t ra t i ons )  t o  t h e  worker ( o n s i t e )  and p u b l i c  ( s i t e  boundary and Atomic 

C i t y )  f o r  t h e  f o l l o w i n g  acc iden t  scenar ios:  



TABLE 2-6.  NONCARCINOGENIC HAZARD INDICES AND CARCINOGENIC RISKS FOR WORKERS 
AND THE PUBLIC DURING WASTE CHARACTERIZATION OPERATIONS 

Nearest Atomic 
Index  / R i s k  O n - s i t e  - S B Residence C i t y  

Decontaminat ion Cel l /Ho t  Reoa i r  Phase 

Hazard Index  (HI)" 6E-05 2E-05 8E-06 4E-06 
T o t a l  Cancer R iskd  4E-05 3E-07 9E-08 5E-08 

G l  ovebox Phase 

Hazard Index  (HI)" :l E-05 4E-06 2E-06 8E-07 
T o t a l  Cancer Ri  skd 7E-06 5E-08 2E-08 1E-08 

a. Worker located 100 m SSW of HFEF. One hundred meters was choae because it is the lower limitation of 
the code used to model dispersion and calculations <I00 m are not accurate because of variability in 
wind currents. This distance is within the ANL-W perimeter. 

b. Member of the public located at the Site Boundary (SB), 5,000 m SSE; at the Nearest Residence, 7,800 
m, SE; and at Atomic City, 21,500 m SW. 

c. An HI <l.OE+OO implies that the ambient concentration of total hazardous materials would not result in 
a health risk to workera or members of the general public at the exposure point (EPA, 1986). 

d. Chance that the maximally exposed individual will die of cancer resulting from the exposure. 

1. F i r e  i n  h i g h  bay s to rage  area 

2. Dropped waste b i n  on to  h i g h  bay f l o o r  

3. F i r e  and exp los i on  when drum i s  opened 

4. Dropped waste b i n  i n  t r u c k  l o c k  

5. F i r e  i n  WIPP waste b i n  l o c a t e d  i n  t h e  spray chamber 

6. F i r e  i n  a  WIPP waste b i n  l o c a t e d  i n  t h e  glovebox 

7. P a r t i a l  c o l l a p s e  o f  HRA f a c i l i t y  due t o  se ismic  event  

8. Loss o f  exhaust b lowers and decontaminat ion c e l l  exhaust 

These acc i den t  scenar ios  were developed t o  c a l c u l a t e  doses t o  t h e  worker  

i n  t h e  v i c i n i t y  o f  HFEF and t h e  general  pub1 i c  a t  t h e  s i t e  boundary, t h e  

nea res t  res idence ,  and Atomic C i t y .  Accord ing t o  E lde r  e t  a l .  (1986) t h e  

q u a n t i t y  o f  m a t e r i a l  t h a t  m igh t  become a i r b o r n e  i n  an exp los i on  and f i r e  i s  



1%. For  t h i s  ana l ys i s ,  1% a i rbo rne  m a t e r i a l  was assumed f o r  acc iden t s  

i n v o l v i n g  an exp los ion  and f i r e .  A  va lue  o f  0.1% was used f o r  resuspension 

f rom a  d rop  acc iden t .  A  bas i c  assumption f o r  a l l  acc iden ts  was t h e  HEPA 

f i l t e r  e f f i c i e n c i e s  o f  99% and 99.9%. 

A  more d e t a i  1  ed d e s c r i p t i o n  o f  assurr~ptions and p robab i l  i t i e s  f o r  each 

acc iden t  scenar io  i s  p rov ided  i n  Appendix A. Radio1 o g i c a l  and nonrad i  01 o g i c a l  

e f f e c t s  were c a l c u l a t e d  f o r  t h e  f i r s t  s i x  acc iden t  scenar ios.  Consequences o f  

t h e  se ismic event  acc iden t  scenar io  (No. 7 )  a re  i d e n t i c a l  t o  acc iden t  No. 2, 

dropped waste b i n  i n  t h e  h i g h  bay. The l o s s  o f  exhaust blowers acc iden t  

scena r i o  (No. 8) i s a  zero-consequence event.  Thermal convec t ion  f o l  1  owing 

complete l o s s  o f  v e n t i l a t i o n  f an  power would most l i k e l y  move a i r  i n  t h e  

normal d i r e c t i o n  th rough t h e  HEPA f i l t e r s .  I n  t h i s  case, t h e  consequence o f  

t h e  power f a i  1  u re  i s  a  con t inua t i ' on  o f  r o u t i n e  re leases .  

The scena r i o  o f  a  drum exp los ion  caused by t h e  i g n i t i o n  o f  hydrogen was 

a l s o  cons idered.  Such an acc iden t  has a  p r o b a b i l i t y  i n  t h e  t o  range. 

The consequences o f  such a  scenar io  a re  t h e  same as f o r  a  f i r e  i n  t h e  h i g h  bay 

s to rage  area. T h i s  i s  because t h e  source terms a r e  assumed t h e  same i n  bo th  

scenar ios .  The p r o b a b i l i t y  o f  c r i t i c a l i t y  was a l s o  i nves t i ga ted .  T i ' l b rook  

(1991) s t a t e s  t h a t  t h e r e  i s  no p o t e n t i a l  f o r  an occurrence w i t h  c a t a s t r o p h i c  

consequences w i t h  a  p r o b a b i l  i t y  g r e a t e r  than  (see Appendix A, s e c t  i o n  

A.2, p. A-5). 

2.3.2.1 R a d i o l o q i c a l  E f f e c t s  on Workers and t h e  Pub l i c .  The r a d i a t i o n  doses 

es t imated  f o r  acc iden t  scenar ios a re  g i ven  i n  Table 2-7 and a re  q u i t e  sma l l ,  

e s p e c i a l l y  i n  v iew o f  t h e  l ow  p r o b a b i l i t i e s  o f  t h e  scenar ios.  

2.3.2.2 Non rad io l oq i ca l  E f f e c t s  on Workers and t h e  Pub l i c .  A i r  emiss ions and 

a i r  concen t ra t i ons  o f  hazardous chemicals r e s u l t i n g  from s i x  acc iden t  

scenar ios  (see s e c t i o n  2.3.2) were c a l  c u l  a ted and compared t o  heal  t h  - based 

r e f e r e n c e  l e v e l s .  The source te rm used f o r  CH-TRU waste drums was developed 

by Gratson (1990a) and i s  summarized i n  Table 2-8. D ispers ion  c o e f f i c i e n t s  

used t o  c a l c u l a t e  a i r  concen t ra t ions  a t  r ecep to r  l o c a t i o n s  were t h e  same as 

used f o r  r a d i o l o g i c a l  acc iden t  impacts and were c a l c u l a t e d  us ing  t h e  RSAC-4 

code (Wenzel , 1990). The assumptions f o r  c a l c u l  a t i n g  a i r  concen t ra t i ons  f o r  



T a b l e  2-7.  CALCULATED CEDE," BY ISOTOPE, FOR ACCIDENT SCENARIOS 1 - 6  LISTED I N  
THE  APPENDIX^ 

Worker Pub1 i c d  
Neares t  A tomic  

On-s i  t e  S B Residence Ci ty  
I s o t o p e  (mreml (mrem ) (mrem) (mrem) 

No. 1 - F i r e  i n  t h e  H i g h  Bay S to rage  Area ( l o - '  t o  P r o b a b i l i t y ) "  

T o t a l  8.45E+00 5.48E-01 3.70E-01 1.58E-01 

No. 2 - Dropped Waste B i n  o n t o  H igh  Bay F l o o r  t o  P r o b a b i l i t y ) "  

T o t a l  2.53E+00 1.64E-01 1.11E-01 4.75E-02 

No. 3 - F i r e  and E x p l o s i o n  when Drum i s  Opened ( l o - '  t o  Probab i  1 i t y ) "  

T o t a l  1.69E-04 l . lOE-05  7.39E-06 3.17E-06 

No. 4 - Dropped Waste B i n  i n  T r u c k  Lock t o  P r o b a b i l i t y ) "  

T o t a l  1.05E+01 2.47E-01 1.66E-01 7.14E-02 



Tab1 e 2-7. (cont inued).  

Worker 

I 
Nearest Atomi c  

On-s i te  S B Residence C i t y  
I sot  ope (mrem) [mrem) (rnrem) (mrem) 

No. 5 - F i r e  i n  t he  WIPP Waste B in  loca ted i n  the  Spray Chamber t o  
Probabi 1 i t y ) "  

To ta l  1.23E-03 2.19E-05 1.48E-05 6.33E-06 

No. 6 - F i r e  i n  t h e  WIPP Waste B in  loca ted i n  t he  Glove-Box ( lo - '  t o  
Probabi 1 i t y ) "  

To ta l  7.96E-04 1.42E-05 9.57E-06 4.10E-06 

a. Committed Effective Dose Equivalent (CEDE). 
b. Doses were not calculated for accident scenarios 7, 8 and 9 (see text). 
c. The dose to worker (inhalation) located downwind distance of 280 m from the HFEF, SSW. 
d. Public (inhalation) doses located at the Site Boundary (SB), 5,000 m SSE; the Nearest Residence, 7,800 

in, SE; and Atomic City, 21,500 m SW. 
e. Probabilities were derived by ANL-E, see Tilbrook, 1990. 

each accident  scenario are discussed i n  Appendix A. Deta i  1  ed method01 ogy f o r  

c a l c u l a t i o n s  are presented i n  S ta ley  (1990). 

H I S  f o r  t h e  th ree  receptor  l o c a t i o n s  f o r  a l l  acc idents are  summarized i n  

Table 2-9. A l l  H IS are below 1, i n d i c a t i n g  t h a t  exposures o f  workers and t h e  

pub1 i c  f rom pos tu la ted  accidents t o  a l l  nonrad io log ica l  ( i n c l u d i n g  

carcinogens),  hazardous cons t i t uen ts  would be below health-based reference 

1 eve1 s. Es t imat ing  carc inogenic r i s k s  a t  these 1 ow exposures i s  no t  poss ib le  

However, carc inogenics are inc luded i n  t h i s  ana lys is .  



TABLE 2  -8. ESTIMATED FRACTION AND TOTAL MASS OF HAZARDOUS, NONRADIOACTIVE 
MATERIALS I N  ONE TYPICAL DRUM OF CH-TRU WASTE (Gratson, 1990a) 

M a t e r i  a1 
i n  one 
Drum 

C o n s t i t u e n t  F r a c t i o n  (mq) 

V o l a t i l e  Organic  Compounds 

l , l , l - t r i c h l o r o e t h a n e  
Carbon t e t r a c h l o r i d e  
1 ,1 ,2 - t r i ch lo ro -1 ,2 ,2 -  

trifl uoroethane 
T r i  c h l  o r o e t h y l  ene 
Methy lene C h l o r i d e  
Methy l  a1 cohol  
B u t y l  a1 cohol  
Xyl ene 

P a r t  i c u l  a tes  

Cadmi um 
Lead 
Mercury 
B e r y l  1  i um 
Asbestos 
L i t h i u m  

Other  

N i t r i c  a c i d  
N i t r a t e s  

2.4 ENVIRONMENTAL REGULATORY COMPLIANCE 

The HFEF was cons t ruc ted  and began ope ra t i ng  d u r i n g  t h e  mid-1970's.  Ma jo r  

r e g u l a t o r y  requ i rements  a f f e c t i q g  con t inued  ope ra t i on  o f  these  f a c i l i t i e s  

i n c l u d e  t h e  Clean A i r  Act ,  Idaho A i r  P o l l u t i o n  Con t ro l  Regu la t ions ,  NESHAP, 

and RCRA. T h i s  s e c t i o n  summarizes t h e  r e g u l a t o r y  compliance s t a t u s  o f  HFEF. 

Clean A i r  Act ,  as amended (42 USC 7420) - The EPA de lega ted  a u t h o r i t y  f o r  

r e g u l a t i o n  of a i r  emiss ions (except  emissions regu la ted  under NESHAP) t o  t h e  

Idaho Environmental  Q u a l i t y  Department ( IEQD). The HFEF f a c i l i t y  s t a r t e d  

o p e r a t i o n s  p r i o r  t o  development o f  IEQD p e r m i t t i n g  o r  m o n i t o r i n g  requ i rements .  



TABLE 2-9.  HAZARD INDICESa FOR NONRADIOLOGICAL, HAZARDOUS CONSTITUENTS 
CALCULATED FOR ACCIDENTS DURING WASTE CHARACTERIZATION ACTIVITIES AT HFEF 

workerb 

Acc iden t  On-si  t e  

Pub1 i cc 
Nearest  Atomic 

SB Residence C i  t v  

a. An HI <l.OE+OO implies that the ambient concentration of total hazardous materials would not result in 
a health risk to workers or members of the general public at the exposure point4. 

b. Worker dose located downwind 280 m from the HFEF, SSW. 
c. Public doses located at the Site Boundary (SB), 5,000 m SSE; at the Nearest Residence, 7,800 m, SE; 

and at Atomic City, 21,500 m SW. 

The INEL i s  p r e p a r i n g  an o p e r a t i n g  pe rm i t  a p p l i c a t i o n  f o r  a l l  INEL- regu la ted  

en i iss ions t o  t h e  atmosphere. The HFEF-N i s  i n c l u d e d  i n  t h i s  a p p l i c a t i o n .  

S p e c i f i c  i s sues  o f  t h e  WIPP P r o j e c t  emiss ions f rom HFEF have been d iscussed  

w i t h  t h e  IEQD. 

EPA has promulgated r e g u l a t i o n s  f o r  r a d i o n u c l i d e  emiss ion l i m i t s  a t  DOE 

f a c i l i t i e s  (NESHAP, 40 CFR 61).  An a n a l y s i s  has been performed p e r  40 CFR 61  

f o r  t h e  HFEF WIPP emiss ions.  Because n e i t h e r  new c o n s t r u c t i o n  n o r  a  

m o d i f i c a t i o n  t o  t h e  HFEF i s  proposed, approva l  t o  c o n s t r u c t  o r  mod i f y  i s  n o t  

r e q u i r e d .  However, ' s t a c k  m o n i t o r i n g  i s  r e q u i r e d  per  40 CPR 61.93. Per 

agreements between EPA Region X and DOE-ID, t h e  INEL has u n t i l  December, 1991 

t o  comply w i t h  t h e  s t a c k  m o n i t o r i n g  requi rements .  The HFEF s t a c k  m o n i t o r i n g  

system would be upgraded t o  comply by Decen~ber 1991. 

Resource Conservat ion and Recovery Ac t  o f  1976, as amended (42 USC 6901 

e t .  seq.) and Idaho Hazardous Waste Manaqement Ac t  - RCRA r e g u l a t e s  hazardous 

waste by imposing requi rements  on genera to rs  and t r a n s p o r t e r s  o f  hazardous 



waste, and on owners and opera to rs  o f  TSD f a c i l i t i e s .  The EPA has au tho r i zed  

t h e  Idaho Department o f  Hea l t h  and Welfare t o  implement most elements o f  RCRA 

i n  Idaho. F i v e  RCRA s to rage  u n i t s  have been i d e n t i f i e d  w i t h i n  HFEF t o  

accommodate t h e  WIPP p r o j e c t .  These u n i t s  a re  covered by t h e  INEL RCRA P a r t  B 

p e r m i t  app l  i c a t  i ons and do n o t  r e q u i r e  separate  RCRA and Hazardous Waste 

Management Ac t  permi ts .  I n t e r i m  s t a t u s  o f  these u n i t s  has been approved by 

t h e  S t a t e  o f  Idaho. 

2.5 CONCLUSIONS 

To a i d  i n  ensur ing  t h a t  t e s t  phase wastes a re  p r o p e r l y  c h a r a c t e r i z e d  and 

packaged, waste con ta i ne rs  would be t r anspo r t ed  f rom t h e  RWMC t o  t h e  HFEF a t  

t h e  ANL-W complex f o r  headspace gas ana l ys i s ,  v i s u a l  i n spec t i ons  t o  v e r i f y  

c o n t e n t  code and WAC compliance, and repackaging. 

The c u r r e n t  a n a l y s i s  and t h e  WIPP FEIS a n a l y s i s  shows t h a t  t h e  

r a d i o l o g i c a l  dose f o r  t h e  maximal ly  exposed o f f s i t e  i n d i v i d u a l  i s  l e s s  t han  

lo-' mrem/yr f o r  normal opera t ions .  HIS, c a l c u l a t e d  f o r  noncarc inogenic  

hazardous chemical  h e a l t h  r i s k s ,  a re  w e l l  below t h e  1.0  l e v e l  s t i p u l a t e d  by 

EPA. 

Radi 01 o g i  c a l  and nonrad i  01 og i ca l  ( i n c l u d i n g  carc inogen ic )  h e a l t h  r i  sks 

assoc ia ted  w i t h  acc i den t  scenar ios  a re  minor .  

The env i ronmenta l  impacts f rom t h e  proposed waste c h a r a c t e r i z a t i o n  and 

repackaging a c t i v i t i e s  a t  t h e  HFEF are  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom those  

presented i n  t h e  WIPP FEIS and SEIS. 



3. ENVIRONMENTAL ANALYSIS OF TRANSPORTATION OF CONTACT-HANDLED 
TRANSLIRANIC WASTE DRUMS BETWEEN THE RADIOACTIVE WASTE MANAGEMENT COMPLEX 

AND THE HOT-FUEL EXAMINATION FACILITIES 

3.1 INTRODUCTION 

T h i s  s e c t i o n  addresses impacts assoc ia ted w i t h  INEL o n s i t e  t r a n s p o r t a t i o n  

a c t i v i t i e s  t h a t  suppor t  t h e  waste c h a r a c t e r i z a t i o n  program. The env i ronmenta l  

impacts  o f  t r a n s p o r t i n g  CH-TRU waste between SWEPP, l o c a t e d  a t  t h e  RWMC, and 

HFEF, l o c a t e d  a t  ANL-W, a re  assessed i n  t h i s  sec t i on .  The shipments would be 

conducted w i t h i n  t h e  INEL's boundaries a long a  42 km (26 mi)  r o u t e  t h a t  

i n c l u d e s  a  p o r t i o n  o f  U.S. Highway 26/20 and c o n t r o l l e d  access roads f rom t h e  

highway t o  t h e  f a c i l i t i e s  (see l o c a t i o n  map i n  t h e  Execut ive Summary, p.  x i ) .  

The r e p o r t ,  Shipping Plan For Movement o f  Charac ter iza t ion  Waste Between SWEPP 

and ANL-W, (Tyacke e t  a l . ,  1990) descr ibes i n  d e t a i l  t h e  f o l l o w i n g :  

Waste con ta ine rs ,  t r a n s p o r t e r ,  and sh ipp ing  casks 

C r i t e r i a  compl i ance 

M a t e r i a l  con ten t  

Sequence of t r a n s p o r t  opera t ions  

A d m i n i s t r a t i v e  c o n t r o l s .  

3.2 DESCRIPTION OF TRANSPORTATION ACTIVITY 

The waste would be t r anspo r ted  between SWEPP and ANL-W us ing  an open 

t r a n s p o r t e r  (e.g., f l a t b e d  t r u c k  o r  t r a i l e r )  and Nuclear  Regu la to ry  Commission 

( N R C ) - c e r t i f i e d  Type B sh ipp ing  casks. The waste would be i n  Department o f  

T r a n s p o r t a t i o n  (DOT) t y p e  A drums and boxes o f  va r i ous  s i z e s .  Two drum and 

two box s i zes  have been i d e n t i f i e d  f o r  sh ipp ing  waste m a t e r i a l .  The drums a re  

(1)  DOT S p e c i f i c a t i o n  17C s t e e l  55-gal  drum and (2) DOT 83-ga l  s t e e l  drum used 

as an overpack f o r  t h e  55-gal  drum. The boxes a re  (1) TRUPACT-I1 s tandard 

waste boxes and ( 2 )  SWEPP TX4 overpack con ta ine r  t o  be used as overpacks f o r  

t h e  DOT S p e c i f i c a t i o n  7A f i b e r  g l a s s  r e i n f o r c e d  box. D e t a i l e d  s p e c i f i c a t i o n s  

f o r  these  drums and boxes a re  found i n  MLM-3245 (DOT 7A Type A  C e r t i f i c a t i o n  

Document). 



A l l  con ta ine rs  t r anspo r ted  on an open t r a n s p o r t e r  would meet DOT 

S p e c i f i c a t i o n s  f o r  Type A, A, va lues f o r  r ad ionuc l  i d e  packaging and would meet 

c o n t a c t - h a n d l i n g  c r i t e r i a .  Those con ta ine rs  t r anspo r ted  i n  t h e  Type B  

s h i p p i n g  cask would meet NRC C e r t i f i c a t e  o f  Compliance requi rements.  A  

d e c i s i o n  f l o w  c h a r t  f o r  i d e n t i f y i n g  t h e  app rop r i a te  mode o f  t r a n s p o r t  and 

s h i p p i n g  requi rements i s  shown i n  F igu re  3-1. 

The open t r a n s p o r t e r  would be an 8 - f t  wide t r a i l e r  o r  f l a t b e d  t r u c k  t h a t  

would meet DOT maintenance requi rements f o r  r a d i o a c t i v e  shipments. Pal l e t s  

and boxes would be p laced on and removed from the  t r a n s p o r t e r  w i t h  a  f o , r k l i f t  

t h a t  has a  minimum sa fe  working l oad  o f  g r e a t e r  than 6000 I b s .  The p a l l e t s  

would c a r r y  f o u r  drums banded o r  shr ink-wrapped t oge the r  and banded t o  t h e  

p a l  l e t ,  o r  t h e  TRUPACT-I1 s tandard waste box banded t o  t h e  p a l l e t .  

A  pa l  l e t  cou ld  be made up o f  empty o r  f u l l  drums banded t o g e t h e r  as 

p r e v i o u s l y  descr ibed.  Packaging s p e c i f i e d  i n  DOT CFR 173.25 o r  Type A 

packaging s p e c i f i e d  i n  CFR 173.435 would be used t o  c o n t a i n  t h e  waste f o r  

t r a n s p o r t .  

Casks w i t h  NRC approved C e r t i f i c a t e s  o f  Compliance, o r  au tho r i zed  by t h e  

DOT f o r  Type B  shipments, would be used f o r  r a d i o a c t i v e  shipments i n  excess o f  

Type A q u a n t i t y  o f  r ad ionuc l i des .  The Type B sh ipp ing  casks used f o r  t h i s  

campaign would be NRC c e r t i f i e d  o r  would have an approved exemption from t h e  

DOT, NRC, o r  DOE. The shipments would be mani fested i n  compliance w i t h  40 CFR 

262 and documented by an o f f s i t e  Rad ioac t i ve  M a t e r i a l  Shipment Record 

( ID-F-5480.1A).  The con ta iners  loaded i n  t h e  cask would meet t h e  s t i p u l a t i o n s  

i n  t h e  C e r t i f i c a t e  o f  Compliance o r  exemption. Loading and un load ing  

ope ra t i ons  would be performed i n  accordance w i t h  t h e  procedure s p e c i f i e d  i n  

t h e  S a f e t y  Ana l ys i s  Report f o r  t h e  package. 

Severa l  sh ipp ing  casks, i n c l u d i n g  TRUPACT- 1, TRUPACT- I I, B-2, and Super 

T i g e r  casks, a re  be ing  cons idered f o r  shipment o f  CH-TRU waste between RWMC 

and ANL-W." The B-2 cask would be used i n i t i a l l y  t o  t r a n s p o r t  waste t o  t h e  

a. Other transportat ion containers may be identified at a later date. Additional appropriate NEPA reviews 
will be performed as these containers are identified. 





c h a r a c t e r i z a t i o n  f a c i l i t y .  The i n i t i a l  shipments would be l i m i t e d  t o  115 g o f  

f i s s i l e  m a t e r i a l  i n  compl iance w i t h  10 CFR 71.53 requi rements .  Subsequent 

shipments may use o t h e r  s i n g l e  containment casks ( i n  cornpl i ance w i t h  

a p p r o p r i a t e  C e r t i f i c a t e s  of Compliance o r  exemptions) a l l o w i n g  up t o  20 C i  o f  

p lu ton ium.  The TRUPACT-I1 c o n t a i n e r  would be used f o r  any shipments 

c o n t a i n i n g  more t h a n  20 C i  o f  p lu ton ium.  The analyses presented i n  t h e  nex t  

s e c t i o n  examine t h e  t r a n s p o r t a t i o n  r i s k s  f o r  i n c i d e n t - f r e e  t r a n s p o r t  and 

acc i den t s  u s i n g  t y p e  B con ta i ne rs  w i t h  r ad ionuc l  i d e  i n v e n t o r i e s  o f  15 g and 20 

C is .  

Waste t r a n s p o r t  between RWMC and ANL-W us ing  TRUPACT-I1 con ta i ne rs  i s  n o t  

eva lua ted  he re  because i t  would represen t  o n l y  a  0.5% inc rease  i n  t h e  t o t a l  

t r a n s p o r t  d i s t a n c e  eva lua ted  i n  t h e  WIPP SEIS. T h i s  smal l  i nc rease  would n o t  

s i g n i f i c a n t l y  change t h e  r i s k s  presented i n  t h e  SEIS. 

3.3 ENVIRONMENTAL IMPACT ANALYSIS 

T r a n s p o r t a t i o n  r i s k  assessments f o r  shipment i n v e n t o r i e s  of 15 g o f  

f i s s i l e  m a t e r i a l  (15 g/cask scenar io)  and 20 C i  o f  P lu ton ium (20 Ci/cask 

scena r i o )  between RWMC and ANL-W were performed us i ng  t h e  RADTRAN 4.0 computer 

code (Neuhauser and Reardon, 1989). Both i n c i d e n t  f r e e  and acc i den t  

c o n d i t i o n s  were eva lua ted  f o r  workers and members o f  t h e  pub1 i c .  

Nonradi  01 o g i  c a l  t r a n s p o r t a t i o n  acc iden ts  were performed f o r  t h e  same shipment 

scenar ios .  The r a d i o l o g i c a l  i n v e n t o r y  f o r  shipments w i t h  15 grams o f  f i s s i l e  

m a t e r i a l / c a s k  and 20 C i  p lutonium/cask a re  g i ven  i n  Table  3-1.  These va lues  

were based on t h e  source term p rov ided  i n  t h e  WIPP SEIS. 

The assessment o f  t r a n s p o r t a t i o n  r i s k  was based on 600 r o u n d - t r i p  

shipments o c c u r r i n g  between RWMC and ANL-W (1200 shipments t o t a l ) .  The 1200 

shipments p r o v i d e  a maximum es t imate  o f  t h e  number o f  shipments t h a t  would 

occur  t o  suppor t  WIPP B in -Sca le  Test,  Alcove Room Test,  and any a d d i t i o n a l  

sampl ing t h a t  may be performed t o  suppor t  i n t e r n a l  INEL waste 

c h a r a c t e r i z a t i o n .  



TABLE 3-1.  RADIOLOGICAL INVENTORY FOR SHIPMENTS CONTAINING 15 GRAMS OF 
FISSILE MATERIAL/CASK AND 20 C i  PLUTONIUM/CASKa 

- - 

InventorvPScenar i  o  
15 g  F i s s i l e  M a t e r i a l b  20 C i  Plutoniumc 

Radionucl  i d e  ( C i )  (C i  ) 

Am-241 

To t  a1 

a. Values based on source term provided in WIPP FSEIS. 
b. 15 g fissile material/cask applies to Pu-238, Pu-239, and Pu-241. 
c. 20 Ci plutonium/cask applies to Pu-238, Pu-239, and Pu-240. 

3 .3 .1  Radio1 o q i c a l  Consequences o f  T ranspo r ta t i on  

3.3.1.1 I n c i d e n t  Free Ana lys is .  Rad io l og i ca l  dose d u r i n g  normal, 

i n c i d e n t - f r e e  t r a n s p o r t  r e s u l t s  f rom exposure t o  t h e  e x t e r n a l  r a d i a t i o n  f i e l d  

sur round ing  t h e  cask. The dose i s  a  f u n c t i o n  o f  t h e  number o f  people exposed, 

t h e i r  p r o x i m i t y  t o  t h e  cask, t h e i r  l e n g t h  o f  t i m e  o f  exposure, and t h e  

r a d i a t i o n  f i e 1  d  surrounding t h e  cask. 

R a d i o l o g i c a l  impacts, f o r  t h e  t o t a l  shipment campaign, were determined f o r  

two groups d u r i n g  normal opera t ions :  1) workers, and 2) members o f  t h e  p u b l i c  

s h a r i v g  t h e  t r a n s p o r t  l i n k .  The workers were assumed t o  be t h e  d r i v e r s  o f  t h e  

shipment v e h i c l e .  No o f f - l i n k  exposures t o  members o f  t h e  p u b l i c  were 

p o s t u l a t e d  because t h e i r  a re  no r e s i d e n t s  a long t h e  r o u t e  f rom RWMC t o  ANL-W. 

The computer code RADTRAN 4.0 (Neuhauser and Reardon, 1989) was used t o  

de te rmine  t h e  r i s k  f rom i n c i d e n t - f r e e  t r a n s p o r t a t i o n .  The magnitude o f  t h e  

i n c i d e n t - f r e e  r i s k  depends ma in ly  on t h e  t r a n s p o r t  index ( T I )  o f  t h e  shipment. 

Because t h e  waste t o  be t r anspo r ted  between t h e  RWMC and ANL-W i s  CH-TRU and 

has a  l o w  e x t e r n a l  exposure r a t e ,  a  T I  o f  0.15 was used f o r  t h e  i n c i d e n t - f r e e  



ana lyses .  T h i s  T I  i s  c o n s i s t e n t  w i t h  t h e  T I  f o r  TRU waste  used i n  t h e  S p e c i a l  

I s o t o p e  S e p a r a t i o n  Env i ronmenta l  Impact  Statement (DOE, 1988b). 

Fo r  workers ,  doses o f  1.OE-2 person-rem were c a l c u l a t e d  f o r  b o t h  15 g  and 

20 C i  i n v e n t o r i e s .  Fo r  members o f  t h e  p u b l i c  ( s h a r i n g  t h e  t r a n s p o r t  l i n k  w i t h  

t h e  r a d i o a c t i v e  sh ipments)  i n c i d e n t  f r e e  doses o f  8.6E-03 person- rem were 

c a l c u l a t e d  f o r  b o t h  15 g/cask and 20 Ci /cask s c e n a r i o s  ( T a b l e  3 - 2 ) .  T h i s  

a d d i t i o n a l  dose i s  l e s s  t h a n  0.25% o f  t h e  occupa t iona l  dose o f  4.0 person- rem 

and l e s s  t h a n  0.54% o f  dose t o  members o f  t h e  p u b l i c  (1.6 person- rem) 

c a l c u l a t e d  f o r  INEL t o  WIPP shipments d u r i n g  t h e  f i v e - y e a r  t e s t  phase (DOE, 

1990a, T a b l e  5.10, p .  5 -29 ) .  There fo re ,  i t  can be seen t h a t  t h e  sh ipments  

RWMC and ANL-W add an i n s i g n i f i c a n t  amount t o  t h e  t o t a l  c u m u l a t i v e  dose f o r  

t h e  f i v e - y e a r  t e s t  phase. 

3 .3 .1 .2  Acc iden t -Ana l  y s i s .  Radio1 o g i c a l  consequences o f  a c c i d e n t s  were 

c a l c u l a t e d  by a s s i g n i n g  r e l e a s e  f r a c t i o n s  t o  each c a t e g o r y  f o r  each c h e m i c a l l y  

and p h y s i c a l l y  d i s t i n c t  t y p e  o f  r a d i o n u c l i d e s .  The r e l e a s e  f r a c t i o n  i s  

d e f i n e d  as t h a t  f r a c t i o n  o f  t h e  r a d i o n u c l i d e  group i n  t h e  c o n t a i n e r  t h a t  c o u l d  

be r e l e a s e d  i n  a  g i v e n  s e v e r i t y  o f  a c c i d e n t .  Release f r a c t i o n s  v a r y  b y  

c o n t a i n e r  t y p e .  Most s o l  i d  m a t e r i a l s  a r e  r e 1  a t i v e l y  nond i  s p e r s i  b l e  and would  

be d i f f i c u l t  t o  r e l e a s e  i n  p a r t i c u l a t e  form. Values f o r  t h e  a e r o s o l i z e d  and 

TABLE 3 -2 .  INCIDENT-FREE DOSES FOR THE TOTAL SHIPMENT CAMPAIGN FOR THE 15 
GRAM/CASK AND 20 Ci/CASK SCENARIO 

Scenar i  o  

15 g /cask 

20 Ci /cask 

On-Si t e  
Worker 

(Person-rem) 

Pub1 i c  
(on -1  i n k ) "  

(Person-rem) 

a.  Since no residences occur along transportation route we assume no off-link dose to members of public. 



r e s p i r a b l e  f r a c t i o n s  o f  t h e  re leased  r a d i o a c t i v e  m a t e r i a l  a re  assigned f o r  

each Acc iden t  S e v e r i t y  Category (see Table 3 - 3 ) .  D i s t i n c t  aerosol  i z e d  and 

r e s p i r a b l e  f r a c t i o n s  a re  assigned by m a t e r i a l  d i s p e r s i b i l i t y  ca tegory ;  these  

c a t e g o r i e s  desc r i be  t h e  phys i ca l  form o f  t h e  m a t e r i a l  (e.g., gas, 1  i q u i d ,  

s o l i d  i n  powder form, m o n o l i t h i c  o r  n o n d i s p e r s i b l e  s o l i d ) .  The acc iden t  

eva lua ted  i n  t h i s  a n a l y s i s  i s  o f  Acc ident  S e v e r i t y  Category V (see Madsen e t  

a l . ,  1986 f o r  Acc iden t  S e v e r i t y  Category d e f i n i t i o n s ) .  An Acc ident  S e v e r i t y  

Category V acc iden t  has a  p robab i l  i t y  o f  about Th i s  va lue  has been used 

i n  t h e  pas t  f o r  des ign  bas i s  acc iden ts .  

M a t e r i a l  re leased  i n  aerosol  form i s  assumed t o  t r a v e l  away f rom t h e  

immediate v i c i n i t y  o f  an acc iden t  i n  a  p a r t i c u l a t e  plume. For t h i s  ana l ys i s ,  

INEL 95% me teo ro log i ca l  c o n d i t i o n s  (Class F s t a b i l i t y ,  2 m/s wind speed) were 

used. 

To c a l c u l a t e  consequences and h e a l t h  e f f e c t s ,  t h r e e  exposure pathways a re  

cons idered :  

I n h a l a t i o n  o f  r e s p i r a b l e  aerosols  i n  t h e  pass ing plume 

Cloudshine, d e f i n e d  as exposure t o  p e n e t r a t i n g  r a d i a t i o n  (e.g., 
gamma r a d i a t i o n )  f rom the  passing plume 

Groundshine, de f i ned  as exposure t o  p e n e t r a t i n g  r a d i a t i o n  f rom 
r a d i o a c t i v e  m a t e r i a l  t h a t  i s  deposi ted on t h e  ground f rom t h e  
p l  ulne . 

I 
C loudshine and i n h a l a t i o n  of r e s p i r a b l e  aeroso ls  occur  o n l y  w h i l e  persons 

a r e  exposed t o  t h e  plume. It was assumed t h a t  a  worker o r  i n d i v i d u a l  was 

exposed t o  t h e  plume f o r  i t s  e n t i r e  du ra t i on .  No i n g e s t i o n  doses were 

p o s t u l a t e d  f o r  t r a n s p o r t a t i o n  acc idents  due t o  t h e  i n t e r d i c t i o n  o f  f o o d s t u f f s  

mandated by INEL emergency p lans .  Groundshine was assumed t o  extend f o r  a  

p e r i o d  o f  one year .  Consequences were c a l c u l a t e d  f o r  two exposure groups, an 

o n s i t e  worker who was assumed t o  be 100 m f rom t h e  l o c a t i o n  o f  t h e  acc iden t  

and t h e  maximal ly  exposed i n d i v i d u a l  (an o f f s i t e  member o f  t he  pub1 i c )  assumed 

t o  be l o c a t e d  a t  5000 m from ANL-W, a t  t h e  INEL s i t e  boundary. The 

i n v e n t o r i e s  re leased  by t h e  acc iden t  a re  shown i n  Table 3-4. 



TABLE 3 -3 .  ACCIDENT TRANSPORTATION PARAMETERS 

Parameter Va lue 

T r a n s p o r t  mode E x c l u s i v e  use t r u c k  

Number o f  shipments 
RWMC t o  ANL-W 
ANL-W t o  RWMC 

D i s t a n c e  p e r  shipment 42 km 

A c c i d e n t  r a t e  1.4E-07 acc idents /km 

A c c i d e n t  S e v e r i  t v  Cateqorv  P r o b a b i l i t v  

C l a s s  I 
C l a s s  I 1  
C lass  I11 
C lass  I V  
C l a s s  V 
C l a s s  V I  
C l a s s  V I I  
C l a s s  V I I I  

P r o b a b i l i t y  o f  an Acc iden t :  

A c c i d e n t  S e v e r i t y  Cateqory  

C l a s s  I 
Class  I 1  
C l a s s  I 1 1  
C l a s s  I V  
C l a s s  V 
C l a s s  V I  
C l a s s  V I I  
C l a s s  V I I I  

Re1 ease 
F r a c t i o n  

Aeroso l  i zed 
F r a c t i o n  

R e s p i r a b l e  
F r a c t i o n  

a. For the maximally exposed individual at the site boundary, the accident was assumed to be Class V 
(Probability - 7.4E-04), which yields a probability of 2.6E-06. 



TABLE 3-4.  CURIES RELEASED DURING TRANSPORTATION ACCIDENTS FOR THE 
15 GRAM/CASK AND 20 Ci/CASK SCENARIOa 

Rad ionuc l ide  

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Am-241 

T o t a l  

a. Assuming a 5.OE-03 re lease f ract ion.  
b. 1 5  g/cask appl ies  t o  Pu-238, Pu-239, and Pu-241; 

c. 20 Ci /cask app l iea  t o  Pu-238, Pu-239, Pu-240, and Pu-241. 

A t  t h e  l o c a t i o n  o f  t h e  o n s i t e  worker (100 m), an atmospheric d i s p e r s i o n  

f a c t o r  (Ch i /Q)  o f  1.8E-3 s/m3 was c a l c u l a t e d  us ing 95% INEL d i s p e r s i o n  

c o n d i t i o n s .  A t  t h e  l o c a t i o n  o f  t h e  maximum i n d i v i d u a l  a t  t h e  s i t e  boundary 

(5000 m), a  Chi/Q o f  2.1E-5 s/m3 was c a l c u l a t e d  us ing  t h e  same me teo ro log i ca l  

c o n d i t i o n s .  The EDE was c a l c u l a t e d  us ing  a  b rea th ing  r a t e  o f  3.3E-4 m3/s and 

a l l  EDEs rep resen t  50-year dose commitments. Well over 99% o f  t h e  EDE from 

t h e  acc iden t  r e s u l t e d  f rom i n h a l a t i o n  exposures. Groundshine and c loudsh ine  

made r e l a t i v e l y  smal l  c o n t r i b u t i o n s  t o  t h e  t o t a l  EDE. 

The t r a n s p o r t a t i o n  acc iden t  was evaluated us ing  two r a d i o n u c l i d e  

i n v e n t o r i e s :  ( 1 )  a  t ype  B cask c o n t a i n i n g  15 g  o f  f i s s i l e  m a t e r i a l  and (2 )  a  

t y p e  B  cask  c o n t a i n i n g  20 C i  o f  Plutonium. The acc iden t  scena r i o  has a  

p r o b a b i l  i t y  o f  2.6E-06 (Table 3 -3 ) .  Rad io l og i ca l  doses f o r  p o s t u l a t e d  

t r a n s p o r t a t i o n  acc iden ts  were c a l c u l a t e d  us ing  t he  RSAC-4 computer code 

(Wenzel , 1990). To c a l c u l a t e  t h e  probabi  1  i t y  o f  a  t r a n s p o r t a t i o n  acc iden t  f o r  

a  g i v e n  Acc iden t  S e v e r i t y  Category, t h e  base1 i n e  acc iden t  r a t e  ( u n i t s  o f  

accidents/km) i s  m u l t i p l i e d  by t h e  t o t a l  shipment d i s t ance  (ove r  a l l  



shipments,  u n i t s  o f  km) and t h e  p r o b a b i l i t y  o f  an acc iden t  be ing  o f  a g i v e n  

Acc iden t  S e v e r i t y  Category.  

The o n s i t e  worker would r e c e i v e  about 100 t imes  g r e a t e r  dose (1.3Et01 rem 

and 2.5Et01 rem) than  t h e  maximal ly  exposed o f f s i t e  i n d i v i d u a l  (1.2E-01 and 

2.3E-01) f o r  i n v e n t o r y  scenar ios  o f  15 g/cask and 20 Ci/cask, r e s p e c t i v e l y  

(Tab le  3 - 5 ) .  Th i s  i s  due t o  t h e  c loseness o f  t h e  worker t o  t h e  acc i den t .  The 

i n h a l a t i o n  o f  Am-241 was t h e  g r e a t e s t  c o n t r i b u t o r  t o  t h e  dose, w i t h  Pu-238 and 

Pu-239 a1 so making s u b s t a n t i a l  c o n t r i b u t i o n s .  

The 20 Ci/cask scenar io  would r e s u l t  i n  t h e  h i ghes t  consequences, 2.5Et01 

rem, 2.3E-01 rem, and 2.5E-04 person-rem f o r  t h e  o n s i t e  worker, maximal ly  

exposed o f f s i  t e  i n d i v i d u a l  and publ  i c ,  r e s p e c t i v e l y  (Table 3 -5 ) .  The 

cor respond ing  i n d i v i d u a l  r i s k  f o r  t h e  worker and maximal ly  exposed o f f s i t e  

i n d i v i d u a l  i n  t h e  20 Ci/cask scenar io  a re  1.OE-02 and 9.2E-05, r e s p e c t i v e l y ;  

l o - '  deaths ( t h a t  i s ,  no deaths would be expected f o r  t h e  exposed publ  i c ) .  

T h i s  corresponds t o  r i s k s  ( f requency x consequence) t o  t h e  worker,  maxin ia l ly  

exposed i n d i v i d u a l ,  p u b l i c  o f  2.6E-08, 2.4E-10, and 2.6E-13 f a t a l i t i e s / t o t a l  

p o p u l a t i o n  f o r  t h e  20 Ci/cask scenar io ,  r e s p e c t i v e l y .  Both i n v e n t o r y  

scena r i os  would have very  m inor  consequences. 

For  acc iden ts ,  a c o l l e c t i v e  dose o f  1.3E-04 and 2.5E-04 person-rem was 

c a l c u l a t e d  f o r  t h e  15 g/cask and 20 Ci/cask scenar io  (Table 3 -5 ) .  These 

a c c i d e n t  doses a r e  l e s s  than  0.40% o f  t h e  acc i den t  dose o f  6.4E-2 person-rem 

c a l c u l a t e d  i n  t h e  WIPP SEIS f o r  shipments between t h e  INEL and WIPP. The RWMC 

t o  ANL-W and t h e  ANL-W t o  RWMC shipments r e s u l t  i n  f a r  sma l l e r  doses t o  a l l  

exposed groups than  INEL t o  WIPP shipments. For  example, occupa t iona l  doses 

a r e  expected t o  be 0.25% o f  t h e  INEL t o  WIPP occupa t iona l  doses. Doses t o  

members o f  t h e  p u b l i c  a re  expected t o  be 0.54% o f  t h e  INEL t o  WIPP doses. 

Acc iden t  doses a re  expected t o  be 0.40% o f  t h e  INEL t o  WlPP acc iden t  doses. 

There fo re ,  t h e  a d d i t i o n a l  r a d i o 1  o g i c a l  e f f e c t  f o r  t r a n s p o r t a t i o n  between RWMC 

and ANL-W would be an i n s i g n i f i c a n t  inc rease  over  what was presented i n  t h e  

SEIS f o r  t r a n s p o r t a t i o n  between TNEL and WIPP. These f i n d i n g s  stem f r om t h e  

sma l l  number o f  shipments, s h o r t  d i s tance ,  and spa rse l y  popu la ted  area between 

RWMC and ANL-W. 



TABLE 3 - 5 .  TRANSPORTATION ACCIDENT DOSES (EDE)" AND HEALTH EFFECTS (LCF)~ TO 
THE ON-SITE WORKER, MAXIMUM INDIVIDUAL, AND POPULATION FOR THE SHIPMENT OF CH- 
TRU WASTE BETWEEN SWEPP AND HFEF 

Inventory 
Scenario 

Inventory 
Scenario 

On-site Maxi mum 
Workerc 1ndividuald Pub1 i ce 

( rem) ( rem) (Person-rem) 

Health Effects 
On-site Maxi mum 
Workerc 1ndividuald Pub1 ice 
(LCF) (LCF) (LCF) 

a. EDE (effective dose equivalent) is the sum of the CEDE (committed dose equivalent) from internal exposures 
and the EDE from external exposures. 

b. Health effects are defined as latent cancer fatalities. A conversion factor of 400 cancer fatalities/lO 6 

person-rem (EPA 1989) was used for this analysis. 
c. On-site worker at a distance of 100 m. 
d. Maximum individual at a distance of 5,000 m. 
e. Collective dose to the public (person-rem). 

3 . 3 . 2  Nonradioloqical Consequences of Transportation 

Nonradiological transportation accidents consist of traffic accidents that 
do not release waste material and accidents that release waste constituents. 
The impacts of non-release accidents are the same as those resulting from 

transporting nonnuclear materi a1 s, and are not characteristic of the container 
that is shipped or its contents, but are representative of accidents observed 
on the interstate or state highway systems. Unit risk factors have been 
developed for truck transport based on truck accident data and describe the 
number of fatalities per unit distance traveled (Cashwell et al. 1986). The 

impacts of these accidents are calculated based on two population groups, 
occupational (workers) and nonoccupational (members of the pub1 ic) . A1 so, the 



consequences o f  these acc iden ts  a re  n o t  dependent on whether t h e  Type B cask 

i s  f u l l  o r  empty. 

Tab le  3 -6  i n d i c a t e s  t h a t  l e s s  than  1 f a t a l i t y  (6.8E-03) would be expected 

t o  occur  d u r i n g  t h e  t r a n s p o r t  between RWMC and ANL-W (1200 shipments assumed 

f o r  conse rva t i sm) .  Fu r t he r ,  i t  would t ake  about 176,000 shipments f o r  one 

f a t a l i t y  t o  occur .  

A  "bounding case" acc iden t  scenar io  i n v o l v i n g  hazardous chemical  re1  eases 

i s  eva lua ted  i n  t h e  SEIS (DOE, 1990a, Sec t ion  5.2.2.2).  The e v a l u a t i o n  i s  

based on INEL s t o r e d  waste and c o n s e r v a t i v e l y  assumes t h a t  t h e  t r a n s p o r t  casks 

and a l l  (42)  drums a r e  breached d u r i n g  an acc iden t ,  and t h e  e n t i r e  r e l e a s a b l e  

TABLE 3 -6 .  NONRADIOLOGICAL TRANSPORTATION SHIPMENT RISKS FOR THE TRANSPORT OF 
HFEF TRU WASTE BETWEEN RWMC AND ANL-W. 

Popu la t i on  G r o u ~  

RWMC t o  ANL-W 

Occupat iona l  

Nonoccupat iona l  

To t  a1 

ANL-W t o  RWMC 

Occupat iona l  

Nonoccupat iona l  

To t  a1 

To ta l  T r i p  
U n i t  R i sk  Fac to r  D is tance  
( f a t a l  i t i e s / k m I a  ( km) b 

P r o j e c t  T o t a l  

F a t a l  i t i e s  

a. Reference: C a s h w e l l  e t  a l .  1986 
b. T o t a l  round t r i p  d is tance f o r  all shipments between RWMC and ANL-W. Based on 600 ehipments f r o m  RWMC 

t o  ANL-W and 600 shipments f r o m  RNL-W t o  RWMC. 



f r a c t i o n  o f  hazardous chemicals i n  t h e  waste i s  expe l led .  R isks  a r e  eva lua ted  

f o r  an exposed r e c e p t o r  l o c a t e d  50m (164 f t )  f rom t h e  acc iden t  i n  t h e  pathway 

o f  t h e  contaminant  plume. H IS  f o r  t h e  exposed r e c e p t o r  range f rom 6.9E-06 f o r  

1,1,2-trichloro-1,2,2-trifluoroethane t o  5.3E-03 f o r  carbon t e t r a c h l o r i d e .  

A1 1  exposures t o  hazardous chemical s  were be1 ow h e a l t h -  based re fe rence  1  eve1 s.  

The chemical  r i s k  assessment f o r  t r a n s p o r t a t i o n  i n  t h e  SEIS i s  based on 

t h e  maximum waste i nven to ry  (42 drums) i n  a  TRUPACT-I1 and r e p r e s e n t a t i v e  

chemical  compos i t ion  of  INEL waste. Th i s  scenar io  bounds a l l  t r a n s p o r t a t i o n  

c o n f i g u r a t i o n s  under cons ide ra t i on  f o r  t r a n s p o r t  between RWMC and ANL-W. 

3.4 ENVIRONMENTAL REGULATORY COMPLIANCE 

Waste shipment between RWMC and ANL-W would comply w i t h  a p p l i c a b l e  DOT and 

RCRA requi rements f o r  t r a n s p o r t i n g  hazardous m a t e r i a l s .  S p e c i f i c a l l y ,  DOT 

requi rements f o r  l a b e l l i n g ,  p lacard ing ,  sh ipp ing  man i fes ts ,  and so f o r t h  

(49 CFR 171-173) would be met. A d d i t i o n a l l y ,  a  Uni form Hazardous Waste 

Mani f e s t  (40 CFR 262) and appl i c a b l e  Land Disposal  R e s t r i c t i o n  n o t i f i c a t i o n s  

(40 CFR 268) would be p rov ided  t o  ensure compliance w i t h  RCRA. 

3.5 CONCLUSIONS 

P o t e n t i a l  environmental  impacts o f  t h e  i n c i d e n t - f r e e  waste 

t r a n s p o r t a t i o n  scenar ios (15 g/cask and 20 Ci/cask) between RWMC and ANL-W 

were eva lua ted  us ing  t h e  RADTRAN 4.0 computer code. For  workers,  i n c i d e n t -  

f r e e  doses o f  1.OE-02 person-rem were c a l c u l a t e d  f o r  bo th  15 g/cask and 20 

Ci /cask scenar ios .  I n c i d e n t - f r e e  doses f o r  members o f  t h e  p u b l i c  ( o f f - l i n k )  

were 8.6E-03 person-rem f o r  bo th  15 g/cask and 20 Ci/cask scenar ios.  The 

i n c i d e n t - f r e e  dose c a l c u l a t e d  f o r  bo th  t h e  worker and pub1 i c  were l e s s  than  1% 

of those  r e p o r t e d  f o r  t h e  INEL t o  WIPP shipments d u r i n g  t h e  f i v e - y e a r  t e s t  

phase (DOE, 1990a, Table 5.10, p. 5-29).  

The e f f e c t s  o f  pos tu l a ted  acc iden ts  between t h e  RWMC and ANL-W were a l s o  

eva lua ted .  These analyses show t h a t  shipments f rom RWMC t o  ANL-W r e s u l t  i n  

acc iden t  doses l e s s  than  0.4% o f  INEL t o  WIPP acc iden t  doses. I n  a d d i t i o n ,  

t h e  dose t o  a  h y p o t h e t i c a l  n iaximal ly exposed i n d i v i d u a l  i s  w e l l  w i t h i n  t h e  



recommended dose gu ide1 i n e  o f  0.5 t o  25 rem (see E l d e r  e t  a1 , 1986). The 

r i s k s  ( f requency  x  consequence) a re  a l s o  ext remely  low, i n  t h e  s i z e  o f  1E-12 

t o  1E-13, w e l l  below l e v e l s  t h a t  t h e  p u b l i c  t y p i c a l l y  v iews as acceptab le .  

Because t h e  shipments f rom RWMC t o  ANL-W add l e s s  than  1% t o  t h e  INEL t o  

WIPP r i s k s ,  f r om  t r a n s p o r t a t i o n  are e s s e n t i a l l y  t h e  same as t h e  inc rementa l  

impacts  p resen ted  i n  t h e  S E I S  (DOE, 1990a). 
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APPENDIX A 
ACCIDENT DESCRIPTIONS , PROBABILITIES AND ASSUMPTIONS 

A. 1  Acc ident  D e s c r i p t i o n s  AT HFEF 

These acc iden t  scenar ios  were used t o  c a l c u l a t e  doses t o  t h e  worker i n  t h e  

v i c i n i t y  o f  HFEF and t h e  genera l  p u b l i c  a t  t h e  s i t e  boundary, t h e  nea res t  

res idence ,  and Atomic C i t y .  Accord ing t o  E lde r  e t  a l . ,  (1986) t h e  q u a n t i t y  o f  

m a t e r i a l  t h a t  would become a i r bo rne  i n  an exp los i on  and f i r e  i s  1%. For t h i s  

a n a l y s i s ,  1% a i r b o r n e  m a t e r i a l  was used f o r  acc iden ts  i n v o l v i n g  an exp los i on  

and f i r e .  A  va l ue  of 0.1% was used f o r  resuspens ion f rom a d rop  acc i den t .  

1. F i r e  i n  Hiqh Bay Storaqe Area: Acc iden t  scena r i o  - One drum g e t s  h o t  

enough t o  reach t h e  f l a s h  p o i n t  o f  t h e  enc losed v o l  a t i l e s  caus ing t h e  

drum t o  explode. The burn ing  con ten ts  o f  t h e  drum are s c a t t e r e d  over  t h e  

f l o o r .  Assumptions i nc l ude :  

Spr . ink ler  system l i m i t s  t h e  spread and i n t e n s i t y  o f  t h e  f i r e  

F i v e  percen t  of n o n v o l a t i l e ,  hazardous wastes i s  assumed t o  be 
i n  p a r t i c u l a t e  form; 1% o f  t h a t  5% i s  assumed t o  become a i r b o r n e  
when f i r e  i s  i n v o l v e d  (E lde r  e t  a1 . , 1986) 

H a l f  o f  t h e  a i r bo rne  p a r t i c u l a t e s  re leased  i n t o  t h e  h i g h  bay 
" p l a t e  o u t " ,  (adhere t o  su r faces)  i n  t h e  h i g h  bay and a r e  thus  
u n a v a i l a b l e  f o r  r e l ease  

Exhaust fan i n  h i g h  bay exhausts e n t i r e  contaminated volume i n :  
1.54E-04 x  l o 4  m3 (h i gh  bay volume)/2.12 x l o 2  m3/min ( f a n  
c a p a c i t y )  = 72.5 minutes.  

2. Dropped Waste B i n  Onto Hiqh Bay F loo r :  A  f u l l  waste b i n ,  c o n t a i n i n g  s i x  

DE i s  dropped t o  t h e  h i g h  bay f l o o r ,  s p i l l i n g  50% o f  i t s  con ten t s  

( t h r e e  DEs). Assumptions inc lude :  

Same as f o r  f i r e  i n  h i g h  bay s to rage  area (No. l ) ,  except  t h e  
resuspens ion f r a c t i o n  i s  assumed t o  be 0.1. 

3. F i r e  and Exp los ion  When Drum O~ened:  S i m i l a r  t o  t h e  f i r e  i n  t h e  h i g h  

bay, except  t h e  acc iden t  occurs  i n  HRA o r  P repa ra t i on  Room. Assumptions 

i n c l u d e :  



No immediate f i r e  e x t i n g u i s h i n g  i n t e r v e n t i o n .  F i r e  f i g h t e r s  
a r r i v e  a t  HFEF i n  f i v e  minutes, b u t  a re  delayed f i v e  minutes 
b e f o r e  e n t e r i n g  t h e  HRA ( o r  Prep room). F i r e  burns f o r  10 
minutes.  

E f f l u e n t  f rom f i r e  i s  f i l t e r e d  ( p a r t i c u l a t e s  o n l y )  by two s tages  
o f  HEPA f i l t e r s ,  one w i t h  an e f f i c i e n c y  o f  99.9%, and t h e  second 
w i t h  99.0% e f f i c i e n c y  f o r  a  combined decontaminat ion f a c t o r  
equal t o  1.0 x  

One DE VOCs and 5  x  DE p a r t i c u l a t e s  a re  re leased  and 
d ispersed  i n  HRA volume o f  658 m3. 

V e n t i l a t i o n  system exhausts t h a t  volume i n  658 m3/68 m3/min 
(HVAC c a p a c i t y )  = 9.7 minutes. Th is  t ime  i s  added t o  t h e  f i r e  
f i g h t e r  response t i m e  o f  10 minutes, f o r  a  t o t a l  r e l ease  t i m e  o f  
20 minutes.  The p repa ra t i on  room would t ake  s l i g h t l y  l e s s  t i m e  
(about  two minutes l e s s )  t o  exhaust i t s  a i r  volume; t h e  
d i f f e r e n c e  i n  r e l e a s e  r a t e  i s  smal l  and t h e r e f o r e  a  prep room 
f i r e  was n o t  modeled separa te ly .  

4 .  Waste B i n  Dropped I n t o  Truck Lock: A  loaded waste b i n  i s  dropped i n  t h e  

t r u c k  l o c k ,  s p i l l i n g  50% o f  i t s  con ten ts  ( t h r e e  DEs). Assumptions 

i n c l u d e :  

The s p i l l e d  i n v e n t o r y  mixes i n  t h e  t r u c k  l o c k  a i r ;  h a l f  o f  t h a t  
i n v e n t o r y  l e a k s  ou t  i n t o  t h e  h i g h  bay, w h i l e  t h e  remainder i n  
t h e  t r u c k  l o c k  i s  exhausted t o  t h e  atmosphere (no f i l t r a t i o n ) .  

For  p a r t i c u l a t e s ,  ha1 f t h e  a i r bo rne  p a r t i c u l a t e  DE p l a t e  o u t  i n  
t h e  h i g h  bay and a re  unava i l ab le  f o r  re lease .  The remain ing  
p a r t i c u l a t e s  are exhausted i n  72.5 minutes. 

For  VOCs, one and one -ha l f  DEs each a re  exhausted f rom t h e  h i g h  
bay and t r u c k  l o c k .  

The one and o n e - h a l f  DEs i n  t h e  t r u c k  l o c k  a re  exhausted by i t s  
ven t  i 1  a t  i on system i n  1235 m3 ( vo l  ume)/67 m3/m.i n  (ven t  i 1  a t  i on 
r a t e )  = 18.6 min. 

5 .  F i r e  I n v o l v i n q  WIPP Waste B i n  i n  Sprav Chamber: F i r e  occurs i n  t h e  spray 

chamber, and l a s t s  20 min  be fo re  be ing  ex t ingu ished .  Wastes on t h e  

s o r t i n g  t a b l e  and i n  t h e  b i n  a re  i nvo l ved  i n  t h e  f i r e .  Assumptions 

i n c l u d e :  

F i v e  DEs a r e  loaded i n  b i n ;  one DE i s  on s o r t i n g  t a b l e  

A l l  o f  t h e  one DE on t a b l e  i s  on f i r e  



F i r e  pene t ra tes  0.5 ft i n t o  b i n  con ten ts ,  i n v o l v i n g  4 x 4 x 
0.5 f t = 8 ft3, o r  about one DE. Therefore,  t o t a l  DEs i n v o l v e d  
equal  two 

E f f l u e n t  f rom f i r e  i s  f i l t e r e d  ( p a r t i c u l a t e s  o n l y )  by two s tages 
o f  HEPA f i l t e r s ,  w i t h  a combined decontaminat ion f a c t o r  equal  t o  
1.0 1 0 - ~  

Release t i m e  f rom spray chamber equals  23.6 m3/34 m3/min = 
0.695 minu te .  T o t a l  r e l ease  t ime  i s  0.695 minute + 20 minu tes  
bu rn  t i m e  = 21 minutes.  

6. F i r e  I n v o l v i n q  WIPP Waste B in  i n  Glovebox: Acc ident  s i m i l a r  t o  f i r e  i n  

t h e  sp ray  chamber (No. 5 ) .  However, f i r e  occurs i n  t h e  g lovebox and i s  

e x t i n g u i  shed i n  f i v e  minutes by t h e  CO, f i r e  suppress ion system. Wastes 

on t h e  s o r t i n g  t a b l e  and i n  t h e  b i n  a re  i nvo l ved  i n  t h e  f i r e .  

Assumptions i nc l ude :  

One DE on s o r t i n g  tab1 e i s  i nvo l ved  i n  f i r e  

F i r e  burns 1.5 i n .  i n t o  b i n ;  volume burned equals 
4 x 4 x (1 .5  in . /12 i n . / f t )  = 2.00 ft3 and 2.00 f t 3 / 7 .33  
f t 3 / d rum = 0.3 DE. 'Therefore, t o t a l  DE equals 1 + 0.3 = 1.3 DE 
i n v o l v e d  i n  f i r e  

Clearance t i ~ e  f o r  g lovebox area equals  27 m3 (g lovebox 
v o l u m e ) / l l  m /min ( v e n t i l a t i o n  r a t e )  = 2.4 min. T o t a l  r e l e a s e  
t i m e  equa ls  5 + 2.4 - 8 minutes 

Fo r  t h i s  ana l ys i s ,  no removal o f  VOCs by carbon f i l t e r  beds i s  
assumed. T h i s  i s  because c a l c u l a t i n g  removal by carbon beds i s  
complex; i f  r e s u l t s  o f  a n a l y s i s  w i t h o u t  c r e d i t  f o r  carbon beds 
show VOC concen t ra t i ons  below l e v e l s  o f  concern, no f u r t h e r  
a n a l y s i s  i s  necessary. 

7. P a r t i a l  Co l l aose  o f  HRA F a c i l i t y  Due t o  Seismic Event: T h i s  i s  i d e n t i c a l  

t o  a dropped waste b i n  i n  h i gh  bay (No. 2) because i t  re l eases  t h e  same 

amount o f  m a t e r i a l  t o  t h e  h i g h  bay. 

8. Loss o f  Exhaust Blowers, Decon Cell/HRA Exhaust: T h i s  a c c i d e n t  appears 

t o  be a zero-consequence event.  D iscuss ions w i t h  v e n t i l a t i o n  and 

f a c i l i t i e s  personnel  a t  ANL-W i n d i c a t e  t h a t ,  should thermal  convec t i on  

t a k e  p l a c e  f o l l o w i n g  a complete l o s s  o f  v e n t i l a t i o n  f an  power, convec t i ve  

f l o w  i s  most l i k e l y  t o  proceed i n  t h e  normal d i r e c t i o n  t h rough  t h e  HEPA 



f i l t e r s .  I n  t h i s  case, t h e  consequence o f  t h e  power f a i l u r e  i s  a  

c o n t i n u a t i o n  o f  r o u t i n e  re leases .  

A. 2 Accident  Probab i l  i t i e s  

Acc iden t  scenar ios  were eva lua ted  and assigned p r o b a b i l  i t i  es by T i l  b rook  

(1990; 1991) and Gratson ( 1 9 9 0 ~ ) .  Radio1 o g i c a l  doses f rom acc iden t s  were 

eva lua ted  u s i n g  guidance f rom E lde r  e t  a1 . , (1986). . 

Acc iden t  No. D e s c r i p t i o n  Probabi  1  i t v  

1  F i r e  i n  h i g h  bay s to rage  area t o  

Dropped waste b i n  on to  h i g h  t o  
bay f l o o r  

t o  F i r e  and exp los i on  when drum 
i s  opened 

Dropped waste b i n  i n  t r u c k  t o  
1  ock 

F i r e  i n  WIPP waste b i n  l o c a t e d  t o  
i n  spray chamber 

F i r e  i n  WIPP waste b i n  t o  
l o c a t e d  . i n  glovebox area 

P a r t i a l  c o l l a p s e  o f  HRA t o  
f a c i l i t y  due t o  se ismic  event 

Loss o f  exhaust blowers and to 
decon tamina t ion .  c e l l  exhaust 

Hydrogen exp l  os i on < 1 o - ~  

C r i t i c a l  i t y  


