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Preface 

I n  May o f  1980, i n  response t o  p u b l i c  concerns over t he  proposed ven t ing  
k r yp ton  from the Three M i l e  I s l and  nuc lear  p l a n t ,  t h e  NCRP issued a r epo r t  
e n t i t l e d ,  Krypton-85 i n  t he  Atmosphere - With S p e c i f i c  Reference t o  the  Pub l i c  
Heal t h  S ign i f i cance  o f  t h e  Proposed Control  1 ed Re1 ease a t  Three M i  1 e Is1 and. 
That document was prepared i n  response t o  a request from Governor Thornburgh 
o f  the commonwealth o f  pennsyl vania and i n  r ecogn i t i on  o f  t he  NCRP's 
r e s p o n s i b i l i t i e s ,  as s ta ted  i n  i t s  congressional  char ter .  The c h a r t e r  
spec i f i e s ,  among o ther  th ings ,  t h e  responsi b i l  i t y  t o  "co l  l e c t  , analyze, 
develop and disseminate i n  t he  p u b l i c  i n t e r e s t ,  i n fo rmat ion  and 
recommendations about.. . p ro tec t i on  against  r ad ia t i on .  " The study was a1 so 
recognized as r e l a t i n g  t o  t h e  general problem o f  c o n t r o l 1  i ng  re leases t o  t h e  
atmosphere, o f  which the  circumstances a t  M I - 2  were a spec ia l  case. 

The problem o f  releases o f  waste water from M I - 2  could r a i s e  s i m i l a r  
s c i e n t i f i c  and pub l i c  issues. Again, MI-2 i s  a s p e c i f i c  case o f  a general 
problem. 

I n  1980, the  Nuclear Regulatory Commission (NRC) requested the NCRP t o  
examine t h i s  issue. Recognizing t h a t  i t  could  again serve the  publ i c  
i n t e r e s t ,  the Council  es tab l i shed  a Task Group t o  address t h i s  problem. The 
Task Group prepared a d r a f t  r e p o r t  which was reviewed by t he  Council  i n  
1985. The members o f  the  Task Group were: 

Frank L. Parker,  Chairman 
Vanderbi l  t U n i v e r s i t y  
Nashv i l l  e, Tennessee 

A. Ber t rand B r i l l  Bernd Kahn 
Brookhaven Nat ional  Laboratory Georgia I n s t i t u t e  o f  Technology 
Upton, New York At1 anta, Georgia 

Donald G. Jacobs 
Roy F. Weston, Inc. 
Oak Ridge, Tennessee 

Edward Watson 
B a t t e l l e  P a c i f i c  Northwest Labora to r ies  
Rich1 and, Washington 

However, f u r t h e r  proposals on re lease o f  t he  waste water a t  TMI-2 have 
been developed r e c e n t l y  by GPU Nuclear. Therefore NCKP es tab l i shed  a new Task 
Group t o  review t h e  p o t e n t i a l  environmental impacts o f  these proposal s. 

The U. S. Nuclear Regulatory Commission has reserved t o  i t s e l f  t he  dec i -  
s i on  on d isposal  of the  waste water. As p a r t  of t h i s  process, t h e  NRC issued, 
i n  1981, a "F ina l  Programmatic Environmental Impact Statement Re1 ated t o  
Decontamination and Disposal o f  Radioact ive Wastes Resu l t i ng  from, March 28, 
1979 Accident,  Three M i l e  I s l and  Nuclear S ta t i on ,  U n i t  2." A supplement t o  
the  E I S  i s  now out f o r  publ i c  comment. Th is  Comnentary i s  intended t o  p rov ide  
t he  NCRP's response t o  t he  request f o r  pub l i c  comment. 
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The System I n t e r n a t i o n a l  ( S I )  u n i t s  a re  used i n  t h i s  r e p o r t  but ,  w i t h  t h e  
except ion o f  Sect ion 5, a re  fo l l owed by t h e  convent ional  u n i t s  i n  parentheses 
i n  accordance w i t h  t he  procedure set  f o r t h  i n  NCRP Report No. 82. 

Serving on t he  Task Group du r i ng  t he  p repara t ion  o f  t h i s  Cormentary were: 

Char les B. Meinhold, Chairman 
Brookhaven Nat iona l  Laboratory  

Upton, New York 

Leonard Emma W i  1  1  iam L. Temp1 eton 
Brookhaven Nat ional  Laboratory  B a t t e l l e  P a c i f i c  Northwest Labora to r ies  
Upton, New York Richland, Washington 

Donald G. Jacobs 
Roy F. Weston, Inc.  
Oak Ridge, Tennessee 

John E. T i l l  
Rad io log ica l  Assessments Corporat ion 
Neeses , South Carol i na 

Consul tants  

V i c t o r  P. Bond John W. Healy 
Brookhaven Nat iona l  Laboratory Los A1 amos, New Mexico 
Upton, New York 

Me lv in  W. Car te r  Frank L. Parker 
Georgia I n s t i t u t e  o f  Technology Vanderb i l t  U n i v e r s i t y  
A t l an ta ,  Georgia Nashvi 1  1  e, Tennessee 

NCRP Sec re ta r i a t  - E. Ivan White 

The Council  wishes t o  express i t s  app rec i a t i on  t o  t he  Task Group members 
and consu l tan ts  f o r  t he  t ime  and e f f o r t  devoted t o  t h e  p repara t ion  of t h i s  
Commentary. 

Warren K. S i n c l a i r  
President,  NCRP 

Bethesda, Mary1 and 
February 25, 1987 
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1. Introduction 

The r i s k  associated w i t h  the  re lease  o f  waste water from nuc lear  f a c i l i -  
t i e s ,  whether generated by acc ident  o r  produced dur ing  "normal " operat ions,  i s  
of i n t e r e s t  t o  t he  publ i c  and t he  nuc lear  indus t ry .  The presence of waste 
water a t  Three M i l e  I s l and  (TMI) and proposals f o r  i t s  re lease represent a  
spec ia l  case o f  t h i s  problem, t he  ana lys is  o f  which i s  w ide ly  app l i cab le .  

I n  many s i t ua t i ons ,  i n c l ud ing  t h e  case a t  TMI, rad ionuc l ides  o ther  than  
t r i t i u m  can be removed from the  waste water by var ious processes. T r i t i a t e d  
water, however, cannot be separated and concentrated from o rd i na ry  water by 
convent ional  waste t reatment techniques (Bl  omeke, 1964). I s o t o p i c  separat ions 
a re  ava i l ab l e ,  bu t  these a re  imp rac t i ca l  f o r  h igh  volume, low concen t ra t ion  
operat  ions (IAEA, 1984). Thus, whi l e  rad ionuc l  i des  o the r  than tri t i  um can be 
removed from contaminated waste water, t h e  t r i t i u m  must be handled by o t h e r  
means. Therefore, t he  focus here i s  p r i m a r i l y  on the d isposal  of t r i t i a t e d  
waste water. 

Because o f  the  prev ious work on t h i s  sub ject ,  i t  i s  poss ib le  t o  apply 
e x i s t i n g  knowledge and procedures t o  t h e  s i t u a t i o n  a t  TMI. 

The Nat iona l  Counci 1  on Rad ia t ion  P ro tec t i on  and Measurements (NCRP) i n  ..-.. . 

1979, publ ished NCRP Report No. 62, T r i t i u m  i n  t h e  Environment (NCRP, 1979). 
That r epo r t  d e a l t  w i t h  t he  a v a i l a b l e  i n f o rma t i on  on t r i t i u m  i n  terms o f  i t s  
phys ica l  p roper t ies ,  p roduc t ion  sources, phys ica l  t ranspor t ,  b i o l o g i c a l  
behavior,  p ro jec ted  f u t u r e  product ion,  waste management and long-term 
imp l i ca t i ons  i n  t h e  environment. 

The Counci l ,  i n  1984, publ ished NCRP Report No. 76, Rad io log ica l  
Assessment: P red i c t i ng  t h e  Transport ,  Bioaccumulation, and Uptake by Man o f  
Radionucl ides Re1 eased t o  t h e  Envi  ronment (NCRP, 1984). That r epo r t  reviewed 
t h e  cu r ren t  s t a tus  o f  t h e  appl i c a t i o i o f r a d i o n u c l  i d e  t r anspo r t  model s  from 
t h e  po in t  o f  d ischarge t o  the  environment t o  t he  po in t  o f  i n t ake  by man. 
Model s  a re  reviewed t h a t  descr ibe t h e  t r anspo r t  o f  rad ionuc l  i des  through t h e  
atmosphere, sur face and groundwater, depos i t i on  on t e r r e s t r i a l  surfaces and i n  
sediments and accumulation i n  food products. Usage f a c t o r s  a re  considered 
t h a t  determine t h e  i n t ake  o f  rad ionuc l  i des  by humans due t o  d i e t a r y  hab i t s ,  
phys io log ica l  parameters and l i v i n g  customs. 

The in fo rmat ion  provided i n  t he  two c i t e d  NCRP repo r t s  i s  used i n  t h e  
ana lys is  here o f  t h e  publ i c  hea l t h  s i gn i f i cance  o f  t h e  d isposal  of waste water 
contaminated w i t h  t r i t i u m .  Opt iona l  methods f o r  re lease o f  t r i t i a t e d  waste 
water a re  reviewed, i n f o rma t i on  about t r i t i u m  provided, and environmental 
t r anspo r t  and pathways a re  examined and dosimet ry discussed. F i na l  l y  , doses 
and hea l t h  e f f e c t s  r e s u l t i n g  from waste water re leases a re  given. 
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The degree of decontamination and techniques f o r  waste water treatment 
discussed i n  t h i s  repor t  are evaluated s p e c i f i c a l l y  f o r  the s i t u a t i o n  a t  Three 
M i l e  Island. Although many of t he  p r i n c i p l e s  may have app l ica t ions  a t  o ther  
f a c i  1 i t i e s ,  the  methods considered f o r  treatment and the  assessment given 
here in should not be appl ied t o  discharges a t  other  f a c i l i t i e s ,  nor i s  the  
degree o f  decontamination specif ied here recommended f o r  a1 1 s i t es .  Indeed, 
the  treatment o f  rad ioac t i ve l y  contaminated waste water a t  other  loca t ions  
must be evaluated on a case by case basis. 
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