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LEGAL NOTICE 
I . .  

T h i s  r e p o r t  w a s  p r e p a r e d  a s  a summary o f  work s p o n s o r e d  b y  
t h e  U n i t e d  S t a t e s  Government .  N e i t h e r  t h e  U n i t e d  S t a t e s  n o r  
t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  E n e r g y ,  n o r  a n y  o f  t h e i r  
e m p l o y e e s ,  n o r  a n y  o f  t h e i r  c o n t r a c t o r s ,  s u b c o n t r a c t o r s ,  o r  
t h e i r  e m p l o y e e s ,  make a n y  w a r r a n t y ,  e x p r e s s  o r  i m p l i e d ,  or  
a s s u m e s  a n y  l e g a l  l i a b i l i t y  o r  r e s p o n s i b i l i t y  f o r  t h e  a c c u r -  
a c y ,  c o m p l e t e n e s s ,  o r  u s e f u l n e s s  of a n y  i n f o r m a t i u n ,  p r o d u c t ,  
o r  p r o c e s s  d i s c l o s e d ,  or r e p r e s e n t s  t h a t  i t s  u s e  would  n o t  
i n f r i n g e  p r i v a t e l y  owned r i g h t s . .  
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INTRODUCTION 

P u r s u a n t  t o  t h e  F i r s t  War Powers  A c t  o f  1 9 4 1  a n d  t h e  Atomic  
Ene rgy  A c t s  o f  1 9 4 6  a n d  1 9 5 4 ,  a s  amended,  t h e  C o r p s  o f  En- 
g i n e e r s '  M a n h a t t a n  ~ n g i n e e r  D i s t r i c t  ( M E D )  a n d  i t s  s u c c e s s o r ,  
t h e  A t o m i c  E n e r g y  Commission ( A E C ) ,  c o n d u c t e d  d u r i n g  t h e  1 9 4 0 ' s  
and  1 9 5 0 ' s  a p r o g r a m  i n v o l v i n g  r e s e a r c h ,  d e v e l o p m e n t ,  p r o c e s -  
s i n g ,  and  p r o d u c t i o n  o f  u r a n i u m  a n d  t h o r i u m .  T h i s  p r o g r a m  
a l s o  i n c l u d e d  t h e  s t o r a g e  o f  r a d i o a c t i v e  ores  a n d  p r o c e s s i n g  
r e s i d u e s ,  e . g .  m i l l  t a i l i n g s .  V i r t u a l l y  a l l  o f  t h i s  work w a s  
p e r f o r m e d  by  p r i v a t e  c o n t r a c t o r s  f o r  t h e  Government  o n  l a n d  
t h a t  w a s  e i t h e r  f e d e r a l l y ,  p r i v a t e l y ,  or  i n s t i t u t i o n a l l y  owned. 
Due t o  t h e  u r g e n c y  a n d  m a g n i t u d e  o f  t h e  e a r l y  n u c l e a r  ma te r i a l s  
p r o g r a m s  and  t h e  l i m i t e d  knowledge  a v a i l a b l e  r e g a r d i n g  t h e  
r a d i o a c t i v e  c h a r a c t e r i s t i c s  o f  u r a n i u m  ore a n d  r e s i d u a l  ma te r ia l  
f r o m  i t s  p r o c e s s i n g ,  many o f  t h e s e  s i t e s  became c o n t a m i n a t e d  
w i t h  r a d i o a c t i v i t y  as  a r e s u l t  o f  work d o n e  f o r  t h e  Government .  
A t  t h e  c o n c l u s i o n  o f  MED/AEC a c t i v i t i e s ,  c o n t a m i n a t e d  s i t e s  were 
d e c o n t a m i n a t e d  i n  a c c o r d a n c e  w i t h  e x i s t i n g  g u i d e l i n e s  f o r  con-  
t a m i n a t i o n  a n d  e x p o s u r e  l e v e l s .  S i n c e  t h a t  t i m e ,  t h e  g u i d e -  
l i n e s  f o r  r a d i o a c t i v i t y  c o n t a m i n a t i o n  h a v e  become much more 
s t r i n g e n t .  

I n  e a r l y  1 9 7 4 ,  t h e  AEC i n i t i a t e d  a  s u r v e y  p r o g r a m  t o  i d e n t i f y  
a l l  f o r m e r l y  u t i l i z e d  s i t e s  i n v o l v e d  w i t h  n u c l e a r  mater ia ls  a n d  . '  

t o  d e t e r m i n e  t h e i r  r a d i o l o g i c a l  s t a t u s .  A l l  d i v i s i o n s  and  
f i e l d  o f f i c e s  o f  t h e  A E C . w e r e  r e q u i r e d  t o  s e a r c h  t h e i r  f i l e s  
t o  i d e n t i f y  a n y  s u c h  f o r m e r  Government-owned o r  l e a s e d  s i t e s  
and  f a c i l i t i e s  t h a t  h a d  b e e n  u s e d  i n  t h e  r e s e a r c h  o r  p r o d u c t i o n  
a c t i v i t i e s  o f  t h e  MED a n d  t h e  AEC. I n  a d d i t i o n ,  t h e  f i l e s  were 
s e a r c h e d  f o r  r e c o r d s  i d e n t i f y i n g  t h e  r a d i o l o g i c a l  c o n d i t i o n s  a t  
t h e  t e r m i n a t i o n  o f  t h e  MED/AEC a c t i v i t i e s  and  t h e  c u r r e n . t  r a d i o -  ' 

l o g i c a l  c o n d i t i o n  o f  t h e  s i t e s .  T h i s  e f f o r t  i d e n t i f i e d  many 
s i t e s  f o r  wh ich  p e r t i n e n t  i n f o r m a t i o n  was l a c k i n g  o r  w a s  i n s u f -  
f i e n t  t o ' d e t e r m i n e  t h e i r  r a d i o l o g i c a l  c o n d i t i o n s .  

On J a n u a r y  1 9 ,  1 9 7 5 ,  t h e  AEC w a s  a b o l i s h e d  a n d  i t s  p r o g r a m m a t i c  
r e s p o n s i b i l i t i e s  t r a n s f e r r e d  t o  t h e  E n e r g y  R e s e a r c h  a n d  Deve lop-  
ment  A d m i n i s t r a t i o n  (ERDA) wh ich  c o n t i n u e d  t h e  a c t i v i t i e s  o f  
t h e  s u r v e y  p r o g r a m .  C o n t a c t s  were made w i t h  f o r m e r  a n d  c u r r e n t  
o w n e r s  and  s i t e  v i s i t s  were c o n d u c t e d  u n d e r  t h e  d i r e c t i o n  o f  
ERDA f i e l d  o f f i c e s  t o  d e t e r m i n e  t h e  need  f o r  r a d i o l o g i c a l  s u r v e y s .  
S u b s e q u e n t  s u r v e y  r e s u l t s  were p u b l i s h e d  i n  r a d i o l o g i c a l  s u r v e y  
r e p o r t s  t h a t  a n a l y z e d  t h e  s i g n i f i c a n c e  o f  t h e  f i n d i n g s  w i t h  
r e s p e c t  t o  t h e  p o t e n t i a l  r i s k s  t o  t h e  p u b l i c  h e a l t h .  

P u r s u a n t  t o  t h e  D e p a r t m e n t  o f  E n e r g y  O r g a n i z a t i o n  A c t  o f  1 9 7 7 ,  
t h e  f u n c t i o n s  and  a u t h o r i t y  o f  ERDA were t r a n s f e r r e d  t o  t h e  
D e p a r t m e n t  Of E n e r g y  ( D O E ) .  I n  t h e  DOE, t h e  A s s i s t a n t  S e c r e t a r y  



f o r  t h e  E n v i r o n m e n t  (ASEV) w a s  a s s i g n e d  t h e  r e s p o n s i b i l i t y  f o r  
t h e  s i t e - s u r v e y  p rog ram.  The r e s u l t s  o f  s e v e r a l  s i t e  s u r v e y s  
c l e a r l y  i n d i c a t e d  t h a t  some r e m e d i a l  a c t i o n  would  b e  n e e d e d ,  n o t  
o n l y  o n  t h e  f o r m e r  s i tes ,  b u t  a l so  o n  a d j a c e n t  o r  remote p r o p e r -  
t i es  t h a t  h a d  become c o n t a m i n a t e d  f r o m  t h e  o r i g i n a l  p r o c e s s i n g  
s i t e .  Due t o  t h e  i m p o r t a n c e  o f  t h i s  e f f o r t ,  t h e  ASEV i n i t i a t e d  
t h e  F o r m e r l y  U t i l i z e d  S i t e s  R e m e d i a l  A c t i o n  P rog ram (FUSRAP) a n d  
d r a f t e d  a g e n e r i c  p l a n  t o  i d e n t i f y  a l l  f o r m e r l y  u t i l i z e d  s i t e s  
and  t o  r e s o l v e  a n y  s i t e  r a d i o l o g i c a l  p r o b l e m s .  The o b j e c t i v e s  
o f  t h e  FUSRAP a re  to :  

o I d e n t i f y  f o r m e r  MED/AEC s i tes;  

o C h a r a c t e r i z e  ' t h e i r  r a d i o l o g i c a l  c o n d i t i o n s ;  

o D e c o n t a m i n a t e  s i t e s  as  r e q u i r e d  and  p u r s u a n t  t o  a u t h o r -  
i z a t i o n  a n d  a p p r o p r i a t i o n  b y  C o n g r e s s ;  

o D e v e l o p  a c c e p t a b l e  d i s p o s a l  and  s t a b i l i z a t i o n  s i tes  i n  
c o n s u l t a t i o n  w i t h  t h e  a f f e c t e d  s t a t e s ;  

o C e r t i f y  t h e  a c c e p t a b i l i t y  o f  t h e  s i tes  f o r  f u t u r e  u s e .  

U s i n g  t h e  g e n e r i c  p l a n  as  a g u i d e ,  i n  mid-1979 r e s p o n s i b i l i t y  f o r  
t h e  FUSRAP a c t i v i t i e s  w a s - d i v i d e d  b e t w e e n  t h e  ASEV a n d  t h e  A s s i s t -  
a n t  S e c r e t a r y  f o r  E n e r g y  T e c h n o l o g y  (now A s s i s t a n t  S e c r e t a r y  f o r  
N u c l e a r  E n e r g y  [ASNE] ) .  The ASEV is r e s p o n s i b l e  f o r  i d e n t i f y i n g  
t h e  s i t e s ,  c h a r a c t e r i z i n g  t h e  r a d i o l o g i c a l  c o n d i t i o n s ,  d e t e r m i n i n g  
t h e  n e e d  f o r  r e m e d i a l  a c t i o n  a t  t h e  s i t e s ,  and  u l t i m a t e l y  f o r  
c e r t i f y i n g  t h e  p o s t - r e m e d i a l  a c t i o n  r a d i o l o g i c a l  c o n d i t i o n  o f  t h e  
FUSRAP s i t e s .  The ASNE is r e s p o n s i b l e  f o r  i m p l e m e n t i n g  t h e  re- 
q u i r e d  r e m e d i a l  a c t i o n s ,  i n c l u d i n g  s u i t a b l e  d i s p o s a l  o r  s t a b i l -  
i z a t i o n  o f  r e s i d u a l  ma te r ia l .  The Oak R i d g e  O p e r a t i o n s  O f f i c e  
h a s  b e e n  d e l e g a t e d  w i t h  t h e  r e s p o n s i b i l i t y  f o r  f i e l d  i m p l e m e n t a t i o n  
and p r o g r a m  management  o f  t h e  ASNE FUSRAP r e s p o n s i b i l i t i e s .  The 
E n v i r o n m e n t a l  P r o t e c t i o n  Agency (EPA) is r e s p o n s i b l e  f o r  t h e  p r o -  
m u l g a t i o n  o f  h e a l t h  and  e n v i r o n m e n t a l  s t a n d a r d s  w h i c h  w i l l  a p p l y  
t o  a l l  r e s i d u a l  r a d i o a c t i v e  mater ia ls  a t  t h e  f o r m e r l y  u t i l i z e d  
s i tes .  A s  o f  t h i s  t i m e ,  3 1  s i t e s  i n  1 3  s t a t e s  h a v e  be,en i d e n t i -  
f i e d  t h a t  r e q u i r e  o r  may r e q u i r e  some fo rm o f  r e m e d i a l  a c t i o n .  

T h i s  vo lume is o n e  o f  a s e r i e s . p r o d u c e d  u n d e r  c o n t r a c t  w i t h  t h e  
DOE, b y  POLITECH CORPORATION t o  d e v e l o p  a l e g i s l a t i v e  a n d  r e g u l a -  
t o r y  d a t a  b a s e  t o  assist  t h e  FUSRAP management  i n  a d d r e s s i n g  t h e  
i n s t i t u t i o n a l  a n d  s o c i o e c o n o m i c  i s s u e s  i n v o l v e d  i n  c a r r y i n g  o u t  
t h e  F o r m e r l y  U t i l i z e d  S i t e s  Remed ia l  A c t i o n  P rog ram.  T h i s  I n f o r -  
m a t i o n  Handbook ser ies  c o n t a i n s  i n f o r m a t i o n  a b o u t  a l l  r e l e v a n t  
g o v e r n m e n t  a g e n c i e s  a t  t h e  F e d e r a l  and  s t a t e  l e v e l s ,  t h e  p e r t i n e n t  
p r o g r a m s  t h e y  a d m i n i s t e r ,  e a c h  a f f e c t e d  s t a t e  l e g i s l a t u r e ,  and  



c u r r e n t  F e d e r a l  and  s t a t e  l e g i s l a t i v e  and  r e g u l a t o r y  i n i t i a t i v e s .  
T h i s  vo lume  i s  a c o m p i l a t i o n  o f  i n f o r m a t i o n  a b o u t  t h e  s t a t e  o f  
M a s s a c h u s e t t s .  I t  c o n t a i n s :  

o A d e s c r i p t i o n  of t h e  s t a t e  e x e c u t i v e  b r a n c h  s t r u c t u r e ;  

o A summary o f  r e l e v a n t  s t a t e  s t a t u t e s  a n d  r e g u l a t i o n s ;  

o A d e s c r i p t i o n  o f  ' t h e  s t r u c t u r e  o f  t h e  s t a t e  l e g i s l a -  
t u r e ,  i d e n t i f i c a t i o n  o'f t h e  o f f i c e r s  and  committee 
c h a i r m e n ,  and  a summary o f  r e c e n , t  r e l e v a n t  l e g i s l a t i v e  
a c t i o n ;  

o The f u l l  t e x t  o f  r e l e v a n t  s t a t u t e s  and  r e g u l a t i o n s .  

The l o o s e - l e a f  f o r m a t  u s e d  i n  t h e s e  vo lumes  w i l l  a l low t h e  m a t e r i a l  
to  b e  u p d a t e d  p e r i o d i c i a l l y  a s  t h e  Remed ia l  A c t i o n  P rog ram p r o g r e s s e s .  





EXECUTIVE BRANCH 

The e x e c u t i v e  b r a n c h  o f  t h e  s t a t e  o f  M a s s a c h u s e t t s  c o n s i s t s  o f  
f o u r t e e n  C o n s t i t u t i o n a l  o f f i c e r s  a n d  o v e r  f i v e - h u n d r e d  d e p a r t -  
m e n t s ,  b o a r d s  and  c o m m i s s i o n s .  The C o n s t i t u t i o n a l  O f f i c e r s  are 
t h e  G o v e r n o r ,  L i e u t e n a n t  G o v e r n o r ,  A t t o r n e y  G e n e r a l ,  T r e a s u r e r  
a n d  R e c e i v e r - G e n e r a l ,  A u d i t o r  o f  t h e  Commonwealth, S e c r e t a r y  o f  
t h e  Commonwealth, and  t h e  e i g h t  members o f  t h e  G o v e r n o r ' s  Coun- 
c i l .  F i g u r e  1-1 i l l u s t r a t e s  t h e  s t r u c t u r e  o f  t h e  e x e c u t i v e  
b r a n c h .  

M a s s a c h u s e t t s  i s  n o t  a n  NRC a g r e e m e n t  s t a t e .  However,  most s t a t e  
a u t h o r i t y  w i t h i n  t h e  e x e c u t i v e  b r a n c h  g o v e r n i n g  t h e  i n s t a l l a t i o n ,  
u s a g e ,  h a n d l i n g ,  t r a n s p o r t a t i o n  and  s t o r a g e  o f  s o u r c e s  o f  r a d i a -  
t i o n  h a s  b e e n  c o n c e n t r a t e d  w i t h i n  t h e  R a d i a t i o n  C o n t r o l  S e c t i o n  
o f  t h e  D e p a r t m e n t  o f  P u b l i c  H e a l t h .  

Off  i ce  o f  t h e  G o v e r n o r  

The G o v e r n o r  is  t h e  " sup reme  e x e c u t i v e  M a g i s t r a t e "  o f  t h e  Com- 
monwea l th  o f  M a s s a c h u s e t t s .  H e  i s  e l e c t e d  t o  a 4 -yea r  t e r m .  
P r e s e n t l y ,  t h e  G o v e r n o r . o f  M a s s a c h u s e t t s  is  Edward J. King ,  a 
Democrat f r o m  W i n t h r o p .  G o v e r n o r  King was e l e c t e d  t o  o f f  ice  i n  
November,  1 9 7 8 .  Prior t o  .becoming G o v e r n o r ,  h e  s e r v e d  a s  P r e s i -  
d e n t  of t h e  N e w  Eng land  C o u n c i l  and  a s  C o m p t r o l l e r ,  S e c r e t a r y -  
T r e a s u r e r ,  and  E x e c u t i v e  Director  o f  t h e  M a s s a c h u s e t t s  P o r t  
A u t h o r i t y .  G o v e r n o r  King h a s  a l s o  h e l d  numerous  h o n o r a r y  p o s i -  
t i o n s .  H e  is Cha.irman o f  t h e  Boa rd  o f  O v e r s e e r s ,  S a l e s i a n  Boys  
C l u b ;  f o r m e r  ~ a s s a c h u s e t t s  g e n e r a l  c ampa ign  c h a i r m a n  f o r  t h e  
Leukemia S o c i e t y  of A m e r i c a ;  and  f o r m e r  s t a t e  c h a i r m a n  f o r  t h e  
Easter S e a l s  T e l e t h o n .  

The G o v e r n o r  h a s  numerous  p o w e r s  and  d u t . i e s .  H e  a p p o i n t s  t h e  
h e a d s  of v a r i o u s  d e p a r t m e n t s  and  members o f  numerous  b o a r d s  and  
c o m m i s s i o n s ,  p r e p a r e s  and  . s u b m i t s  t h e  s t a t e ' b u d g e t  t o  t h e  Gene r -  
a l  C o u r t ,  a n d  v e t o s  b i l l s  and  i n i t i a t e s  l e g i s l a t i o n .  Wj.t.h t h e  
, c o n s e n t  of t h e  E x e c u t i v e  C o u n c i l ,  t h e  Gove rno r  may a p p o i n t  
j u d g e s  and  g r a n t  p a r d o n s  t o  c o n v i c t e d  c r i m i n a l s .  The G o v e r n o r  
is Commander-in-Chief o f  t h e  M a s s a c h u s e t t s  N a t i o n a l  Guard a n d  
P r e s i d e n t  o f  t h e  Gove rno r  ' s  E x e c u t i v e  C o u n c i l .  The GovernoY is 
a l s o  empowered t o  s u b m i t  e x e c u t i v e  b r a n c h  r e o r g a n i z a t i o n a l  
p l a n s  t o  t h e  G e n e r a l  C o u r t .  I f  t h e  r e o r g a n i z a t i o n a l  p l a n  is  
n o t  d i s a p p r o v e d  b y  t h e  G e n e r a l  C o u r t  w i t h i n  s i x t y  d a y s  a f t e r  
i ts  s u b m i s s i o n ,  i t  h a s  t h e  f o r c e  o f  l a w .  

The G o v e r n o r ' s  a d d r e s s ,  h i s  p r i n c i p a l  s t a f f  members ,  and  h i s  
W a s h i n g t o n  o f f i c e  a re :  

Gove rno r  Edward J. King 
S t a t e  House ,  Room 360 
. B o s t o n ,  M a s s a c h u s e t t t s  02133  
( 6 1 7 )  727-3600 



C h i e f  s e c r e t a r y  - P a u l  B u z z i  
L e g i s l a t i v e  A i d e  - J a c k  McAlynn 
L e g a l  A i d e  - N e i l  Lynch 
Commun ica t i ons  and  P r e s s  - Ron B r i n n  
S c h e d u l i n g  - P a t r i c i a  C o n n e l l y  
A p p o i n t m e n t s  - J e a n n e  Marie B o y l a n  
Special A d v i s o r  - E r i c  J o s t r u r n  
C o r r e s p o n d e n c e  - Mary E l l e n  F i t z p a t r i c k  

W a s h i n g t o n  Of f  i c e  
444 N .  C a p i t a l  S t r e e t  
( 202') 628-1065 
Director  - Lucy F l y n n  

G o v e r n o r  ' s  Cab i ' ne t  

The G o v e r n o r ' s  C a b i n e t  w a s  c r e a t e d  b y  t h e  G e n e r a l  C o u r t  i n  1 9 7 1 .  
Each  S e c r e t a r y  i s  a p p o i n t e d  b y  a n d  d i r e c t l y  a c c o u n t a b l e  t o  t h e .  
G o v e r n o r  f o r  t h e  a d m i n s i t r a t i o n  o f  t h e  d e p a r t m e n t s  and  a g e n c i e s  
u n d e r  t h e i r  j u r i s d i c t i o n .  Each  S e c r e t a r y  h a s  t h e  a u t h o r i t y  t o  
r e v i e w  and  a c t  o n  f i n a l  and  b u d g e t a r y  matters c o n c e r n i n g  t h e  
p r o g r a m s  w h i c h  t h e y  a d m i n i s t e r .  The e l e v e n  C a b i n e t  S e c r e t a r i e s  
a re  t h e  S e c r e t a r y  o f  A d m i n i s t r a t i o n  and  F i n a n c e ,  S e c r e t a r y  o f  
Commun i t i e s  a n d  D e v e l o p m e n t ,  S e c r e t a r y  o f  Consumer  A f f a i r s ,  Sec-  
r e t a r y  o f  Economic Af f a i r s ,  S e c r e t a r y  o f  E d ~ . l c a t i o n a l  A f f a i r s ,  
S e c r e t a r y  of E l d e r  A f f a i r s ,  S e c r e t a r y  o f  E n v i r o n m e n t a l  A f f a i r s ,  
S e c r e t a r y  o f  Human S e r v i c e s ,  S e c r e t a r y  o f  E n e r g y ,  S e c r e t a r y  o f  
P u b l i c  S a f e t y ,  a n d  S e c r e t a r y  o f  T r a n s p o r t a t i o n  a n d  C o n s t r u c t i o n .  

G o v e r n o r  ' s ~ x e c u t i v e  C o u n c i l  

The G o v e r n o r ' s  E x e c u t i v e  C o u n c i l  w a s  e s t a b l i s h e d  i n  c o l o n i a l  
t i m e s  t o  s e r v e  a s  a c h e c k  o n  g u b e r n a t o r i a l  power .  I t  i s  com- 
p r i s e d  o f  e i g h t  e l e c t e d  members ,  t h e  L i e u t e n a n t  G o v e r n o r  and  
t h e  G o v e r n o r .  The G o v e r n o r  , who is t h e  p r e s i d i n g  o f f i c e r ,  
p o s s e s s e s  n o  v o t e .  The C o u n c i l  m u s t  p r o v i d e  c o n s e n t  t o  t h e  
f o l l o w i n g  G o v e r n o r ' s  a c t i v i t i e s :  

o The a p p o i n t m e n t  o f  p e r s o n s  t o  p o s i t i o n s  h a v i n g  q u a s i -  
j u d i c i a l  f u n c t i o n s ;  

o The a p p o i n t m e n t  o f  j u d i c i a l  o f f i c e r s ;  

o The g r a n t i n g  o f  p a r d o n s ;  

o The a d j o u r n m e n t  o f  t h e  G e n e r a l  C o u r t .  

The C o u n c i l  may b e  c o n t a c t e d  a t  Room 1 8 4 ,  S t a t e  House ,  B o s t o n ,  
M a s s a c h u s e t t s  02133  (617-727-2795) .  The members o f  t h e  Gover -  
n o r ' s  E x e c u t i v e  C o u n c i l  are:  

G o v e r n o r  Edward J. King 
L i e u t e n a n t  G o v e r n o r  ' Thomas P. O ' N e i l l ,  I11 



Members Honorable 
Honorable 
Honorable 
Honorable 
Honorable 
Honorable 
Honorable 
Honorable 

John Britland 
George F. Cronin, Jr. 
Herbert L. Connelly 
Peter L. Eleey 
John F. Markey . . 
Joseph A. Longone 
Leo J. Turo 
Edward M. ,OtBrien. 

Executive Off ice of Environmental Affairs 

The Executive Office of Environmental Affairs was established 
to "serve as the principal agency ... for the protection and im- 
provement of the quality of the environment of the Commonwealth 
and the resources which together constitute it, and the improve- 
ment of the public's opportunity to enjoy and exist healthily 
in that environment, by controlling the man-made despoilation 
of such resources and directing growth and development along 
planned lines which preserve for all time an ecologically sound 
and ae'sthetically pleasing balance of naturally-occurring re- 
sources. " 

The Office administers coastal zone management, conservation 
services, environmental impact review, and law enforcement. 
The Office has five departments under its aegis: Department of 
Environmental Quality Engineering; Department of Environmental 
Management; Department of Food and Agriculture; Department of 
Fisheries; Wildlife and Recreational Vehicles; and Department 
of Metropolitan District Commission. Figure 1-2 illustrates 
the structure of the Executive Office of Environmental Affairs. 
The Secretary of the Executive Office of Environmental Affairs 
is John A. Bewick, 100 Cambridge Street, Boston, Massachusetts 
02202 (617-727-9800). 

DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

The Department of Environmental Quality Engineering administers 
those regulatory programs for air, waterr solid waste, and land 
use controls. The Department also performs regulatory functions 
designed to protect public health and provides technical advice 
to local communities and agencies. The Department is comprised 
of seven divisions: Environmental Sanitation; Outdoor Advertising; 
Water Pollution Control; Waterways; Wetlands; Hazardous Waste;. 
and Air Pollution Control. The Commissioner of the Department 
of Environmental Quality Engineering is Dr. Anthony Cortese, 
100 C,ambridge Street, 20th Floor, Boston, Massachusetts 02202 
(617-727-2690). 

Division o£ Water Pollution Control 

Contained within t-he Department of Environmental Quality 
Engineering is .the Division of Water Pollution Control. The 
Division establishes programs for the prevention, control and 



a b a t e m e n t  o f  water p o l l u t i o n .  I t  is r e s p o n s i b l e  f o r  a p p r o v i n g  
p l a n s  f o r  t h e  c o n s t r u c t i o n  o f  waste d i s p o s a l  f a c i l i t i e s  and  f o r  
i n s p e c t i n g  e x i s t i n g  f a c i l i t i e s .  The Director o f  t h e  D i v i s i o n  
o f  Water P o l l u t i o n  C o n t r o l  i s  Thomas McMahon, 1 1 0  T remon t  S t r e e t ,  
3 r d  F l o o r ,  B o s t o n ,  M a s s a c h u s e t t s  02108  (617 -727 -3855 ) .  

D i v i s i o n  o f  H a z a r d o u s  Waste 

A l s o  c o n t a i n e d  w i t h i n  t h e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  Q u a l i t y  
E n g i n e e r i n g  i s  t h e  D i v i s i o n  o f  H a z a r d o u s  Waste. The D i v i s i o n  
i s  r e s p o n s i b l e  f o r  manag ing  t h e  f o r m u l a t i o n  o f  a s y s t e m  t o  d e a l  
w i t h  h a z a r d o u s  waste i n  M a s s a c h u s e t t s .  The Director o f  t h e  
D i v i s i o n  o f  H a z a r d o u s  Waste is W i l l i a m  C a s s ,  600 W a s h i n g t o n  
S t r e e t ,  B o s t o n ,  M a s s a c h u s e t t s  0 2 1 1 1  (617-727-0776) .  

DEPARTMENT OF PUBLIC HEALTH 

The D e p a r t m e n t  o f  P u b l i c  H e a l t h  i s  r e s p o n s i b l e  f o r  p r o v i d i n g  
d i r e c t  h e a l t h  s e r v i c e s ,  m a i n t a i n i n g  s u r v e i l l a n c e  o v e r  t h e  h e a l t h  
o f  t h e  c i t i z e n s  o f  M a s s a c h u s e t t s ,  a n d  r e g u l a t i n g  h e a l t h  care 
f a c i l i t i e s ,  c o n s u m e r  p r o d u c t s  a n d  f o o d  a n d  d r u g  p r o c e s s i n g .  
The D e p a r t m e n t  is d i v i d e d  i n t o  s e v e n  major d i v i s i o n s :  H e a l t h  
P l a n n i n g ,  H e a l t h  P r o t e c t i o n  a n d  P r e v e n t i o n ,  H e a l t h  R e g u l a t i o n ,  
H e a l t h  S e r v i c e s ,  Management S e r v i c e s ,  E n v i r o n m e n t a l  H e a l t h  and  
L e g a l  O f f i c e .  F i g u r e  1-3 d e p i c t s  t h e  s t r u c t u r e  o f  t h e  D e p a r t -  
m e n t .  The Commiss ion  o f  t h e  D e p a r t m e n t  o f  P u b l i c  H e a l t h  i s  
A l f r e d  F r e c h e t t e  ( 6 0 0  W a s h i n g t o n  S t r e e t ,  B o s t o n ,  M a s s a c h u s e t t s  
0 2 1 1 1  (617 -727 -2700 ) .  

E n v i r o n m e n t a l  H e a l t h  D i v i s i o n  

C o n t a i n e d  w i t h i n  t h e  D e p a r t m e n t  o f  P u b l i c  H e a l t h  i s  t h e  . ~ n v i r o n -  
m e n t a l  H e a l t h  D i v i s i o n .  The D i v i s i o n  c o n t a i n s  s i x  s e c t i o n s :  
Lead P o i s o n i n g ,  ~ a d i a t i o n ,  Food and  Drug ,  S a n i t a r y  Code ,  ~ l o u r i -  
d a t i o n ,  S a f e  D r i n k i n g  Water, an'd H a z a r d o u s  Waste C o n t r o l .  The 
Director o f  t h e  E n v i r o n m e n t a l  H e a l t h  D i v i s i o n  is  G e r r y  P a r k e r ,  
R.oom 770 ,  600  W a s h i n g t o n  S t r e e t ,  B o s t o n ,  M a s s a c h u s e t t s  0 2 1 1 1  
(617 -727 -2660 ) .  

R a d i a t i o n  C o n t r o l  S e c t i o n  

C o n t a i n e d  w i t h  t h e  E n v i r o n m e n t a l  H e a l t h  D i v i s i o n  is t h e .  R a d i a -  
t i o n  C o n t r o l  S e c t i o n .  Most a u t h o r i t y  w i t h i n  t h e  e x e c u t i v e  b r a n c h  
g o v e r n i n g  t h e  i n s t a l l a t i o n ,  u s a g e ,  h a n d l i n g ,  t r a n s p o r t a t i o n ,  a n d  
s t o r a g e  o f  s o u r c e s  o f  r a d i a t i o n  h a s  b e e n  c o n c e n t r a t e d  w i t h i n  t h e  
R a d i a t i o n  C o n t r o l  S e c t i o n .  The Director  o f  t h e  R a d i a t i o n  C o n t r o l  
S e c t i o n  is R o b e r t ' M .  H a l l i s e y ,  Room 770 ,  600  W a s h i n g t o n  S t r e e t ,  
B o s t o n ,  M a s s a c h u s e t t s  0 2 1 1 1  (617 -727 -6214 ) .  

ADVISORY COUNCIL ON RADIATION PROTECTION 

The A d v i s o r y  C o u n c i l  o n  R a d i a t i o n  P r o t e c t i o n  c o n s i s t s  o f  t h e  
Commis s ione r  o f  P u b l i c  H e a l t h ,  Commis s ione r  o f  L a b o r  a n d  I n d u s -  



t r i e s ,  Commiss ione r  o f  P u b l i c  S a f e t y ,  Commiss ione r  o f  Adminis -  
t r a t i o n ,  P e r s o n n e l  A d m i n i s t r a t o r ,  Director o f  C i v i l  D e f e n s e ,  
and  s i x  p e r s o n s  a p p o i n t e d  b y  t h e  G o v e r n o r .  The C o u n c i l  meets 
a t  l e a s t  twice y e a r l y .  I t  makes  r e c o m m e n d a t i o n s  t o  t h e  G o v e r n o r ,  
G e n e r a l  C o u r t ,  and  v a r i o u s  d e p a r t m e n t s  c o n c e r n i n g  i o n i z i n g  r a d i a -  
t i o n .  The C o u n c i l  s u b m i t t e d  t o  G o v e r n o r  King i n  November,  1 9 8 0  
a report.  o n  "Low L e v e l  R a d i o a c t i v e  waste Management i n  Massachu-  
setts." A c o p y  o f  t h e  r e p o r t  i s  c o n t a i n e d  i n  t h e  Appendix  t o  
t h i s  handbook .  The Cha i rman  o f  t h e  A d v i s o r y  C o u n c i l  o n  R a d i a -  
t i o n  P r o t e c t i o n  i s  C o n s t a n t i n e  J. M a l e t s k o s  (617-283-2339) .  . 

STATE GEOLOGIST 

The S t a t e  G e o l o g i s t .  is  r e s p o n s i b l e  f o r  p r o v i d i n g  s t a t e  a g e n c i e s  
w i t h  i n f o r m a t i o n  a n d  a d v i c e  o n  matters r e l a t i n g  t o  g r o u n d  water,  
e x p l o r a t i o n  o f  coal r e s o u r c e s  and  o f f s h o r e  o i l ,  s o i l  f o r m a t i o n ,  
a n d  m i n e r a l  r e s o u r c e s .  The S t a t e  G e o l o g i s t  i s  J o s e p h  A. S i n n o t e r ,  
1-11 W i n t e r  S t r e t ,  B o s t o n ,  M a s s a c h u s e t t s  ( 617 -727 -4796) .  
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STRUCTURE OF THE 
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* T h i s  f i g u r e  w a s  t a k e n  f r o m  
" Y o u r  Massachusetts G o v e r n -  
m e n t , "  by D o n a l d  L e v i t a n  and 
E l w y n  E .  M a r i n e r  

I WATER 1 MARKETS w 

F i g u r e  1 - 2 "  
1-7 
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I RECLAMATION BOARD I 

I PESTICIDE BOARD I 



STRUCTURE OF THE 
DEPARTMENT OF PUBLIC HEALTH 

* T h i s  f i g u r e  was t a k e n  f r o m  
"Your  M a s s a c h u s e t t s  Govern-  
m e n t , "  by Dona ld  L e v i t a n  and  
Elwyn E .  M a r i n e r  

F i g u r e  1-3* 
1-8 . 





RELEVANT STATUTES AND REGULATIONS 

The p u r p o s e  .of t h i s  s e c t i o n  i s  t o  summar i ze  M a s s a c h u s e t t e  s t a t u t e s  
and r e g u l a t i o n s  wh ich  may be r e l e v a n t  t o  t h e  F o r m e r l y  U t i l i z e d  
S i t e s  Remed ia l  A c t i o n  Program.  The f u l l  t e x t  o f  a l l ,  s t a t u t e s  and  
r e g u l a t i o n s  c i t e d  i n  t h i s  s e c t i o n  is i n c l u d e d  i n  t h e  Appendix  t o  
t h i s  handbook .  

( C h a p t e r  4 7 4 )  A c t s  and  R e s o l v e s  o f  1980  

C h a p t e r  4 7 4  o f  t h e  " A c t s  a n d  R e s o l v e s  o f  1980"  a u t h o r i z e s  t h e  
D e p a r t m e n t  o f  H e a l t h  t o  r e q u i r e  r e g i s t r a t i o n  o f  s o u r c e s  o f  i o n -  
i z i n g  and  n o n i o n i z i n g  r a d i a t i o n .  I t  a l s o  empowers t h e  D e p a r t m e n t  
t o  p r o m u l g a t e  r u l e s  and  r e g u l a t i o n s  f o r  t h e  c o n t r o l  o f  r a d i a t i o n  
h a z a r d s  a s s o c i a t e d  w i t h  t h e  u s e ,  t r a n s p o r t a t i o n ,  s t o r a g e ,  pack -  
a g i n g ,  s a l e ,  d i s t r i b u t i o n ,  p r o d u c t i o n ,  and  d i s p o s a l  o f  r a d i o a c t i v e  
mate r ia l s .  

D e ~ a r t m e n t  o f  P u b l i c  H e a l t h  R e s u l a t i o n s  

The M a s s a c h u s e t t s  D e p a r t m e n t  o f  P u b l i c  H e a l t h  h a s  p r o m u l g a t e d  
" R u l e s  and  R e g u l a t i o n s  t o  C o n t r o l  t h e  R a d i a t i o n  H a z a r d s  o f  Radio-  
a c t i v e  Materials  and  o f  Mach ines  Which E m i t  I o n i z i n g  R a d i a t i o n . "  
The p u r p o s e  o f  t h e s e  r u l e s  i s  t o  p r o t e c t  t h e  M a s s a c h u s e t t s  c i t i -  
z e n r y  f r o m  h a z a r d s  a s s o c i a t e d  w i t h  t h e  u s e ,  t r a n s p o r t a t i o n ,  s to r -  
a g e  , p a c k a g i n g ,  s a l e ,  d i s t r i b u t i o n ,  p r o d u c e i o n  and  d i s p o s a l  o f  
r a d i o a c t i v e  ma te r i a l s .  ( S e c t i o n  A. 1) 

R a d i o a c t i v e  ma te r i a l s  wh ich  d o  n o t  e x c e e d  t h e  q u a n t i t i e s  se t  
f o r t h  i n  T a b l e  1 o f  S e c t i o n  D . l  a n d  wh ich  d o  n o t  r e s u l t  i n  expo -  
s u r e  l e v e l s  e x c e e d i n g  . 5  r e m  p e r  y e a r  a r e  exempt  f r o m  t h e s e  r e g -  
u l a t i o n s .  A l s o  exempt  a r e  r a d i o a c t i v e  ma te r i a l s  w h i c h  a r e  t r a n s -  
p o r t e d  i n t r a s t a t e  i n  c o n f o r m a n c e  w i t h  t h e  r e g u l a t i o n s  o f  a n y  
a g e n c y  w h i c h  m a i n t a i n s  j u r i s d i c t i o n  o v e r  i n t e r s t a t e  t r a n s p o r t a -  
t i o n ,  p r o v i d i n g  t h a t  s u c h  r e g u l a t i o n s  meet t h e  i o n i z i n g  r a d i a t i o n  
p r o t e c t i o n  r e q u i r . e m e n t s  o f  t h e  D e p a r t m e n t  of H e a l t h .  ( S e c t i u n  D )  

A l l  r a d i o a c t i v e  mate r ia l  m u s t  b e  k e p t  o r  s t o r e d  i n  a manne r  t h a t  
p r o v i d e s  r e a s o n a b l e  a s s u r a n c e  t h a t  no  i n d i v i d u a l  w i l l  r e c e i v e  a n  
a b s o r b e d  d o s e  i n  e x c e s s  o f  t h e  R a d i a t i o n  P r o t e c t i o n  G u i d e s  o u t -  
l i n e d  i n  T a b l e  2 o f  t h e  r e g u l a t i o n s .  A l l  r a d i o a c t i v e  mater ia l  
m u s t  b e  s t o r e d  i n  a manner  w h i c h  w i l l  p r e v e n t  u n a u t h o r i z e d  r e m o v a l  
f r o m  t h e  place o f  s t o r a g e .  ( S e c t i o n  J). 

A l l  work p e r f o r m e d  w i t h  r a d i o a c t i v e  mate r ia l  m u s t  b e  c o n d u c t e d  
i n  a manne r  wh ich  m i n i m i z e s  t h e  p o s s i b i l i t y  o f  c o n t a m i n a t i o n  t h a t  
would  r e s u l t  i n  a n  i n d i v i d u a l  r e c e i v i n g  a n  a b s o r b e d  d o s e  o f  r a d -  
i a t i o n  i n  e x c e s s  o f  t h e  R a d i a t i o n  P r o t e c t i o n  G u i d e s .  A l l  p e r s o n s  
who work w i t h  r a d i o a c t i v e  m a t e r i a l  n o t  c o n t a i n e d  i n  a s e a l e d  
s o u r c e  m u s t  h a v e  i m m e d i a t e  access t o  i n s t r u m e n t s  s u i t a b l e  f o r  
d e t e r m i n i n g  and  m e a s u r i n g  c o n t a m i n a t i o n  l e v e l s .  ( S e c t i o n  K )  



The p r e s e n c e  o f  i o n i z i n g  r a d i a t i o n  i n  a n  a r e a  must  be  i n d i c a t e d  
by c o n s p i c u o u s  s i g n s  which b e a r  t h e  r a d i a t i o n  c a u t i o n  symbol and 
t h e  a p p r o p r i a t e  wording  s p e c i f i e d  i n  T a b l e  4 o f  t h e  r e g u l a t i o n s .  
A l l  c o n t a i n e r s  used  f o r  t h e  t r a n s f e r  or  s t o r a g e  o f  r a d i o a c t i v e  
m a t e r i a l  mus t  i n d i c a t e  t h e  k i n d  and q u a l i t y  o f  mater ia l  and t h e  
name o f  t h e  p e r s o n  r e s p o n s i b l e  f o r  t h a t  m a t e r i a l .  ( S e c t i o n  L )  

No r a d i o a c t i v e  m a t e r i a l  -may be r e l e a s e d  i n t o  t h e  a i r  o r  water 
or  b u r i e d  . i n  a manner which would r e s u l t  i n  i n d i v i d u a l  e x p o s u r e  
l e v e l s  i n  e x c e s s  o f  t h e  R a d i a t i o n  P r o t e c t i o n  Guides .  No r a d i o -  
a c t i v e  mater ia l  which o c c u r s  i n  a  q u a n t i t y  g r e a t e r  t h a n  t h a t  
s t a t e d  i n  T a b l e  1 o f  t h e  r e g u l a t i o n s  may be  d i s p o s e d  o f  by b u r i a l  
or s t o r e d  i n  o r  on unenc losed  g round  w i t h o u t  f i r s t  o b t a i n i n g  t h e  
a p p r o v a l  o f  t h e  Depar tment  o f  H e a l t h .  ( S e c t i o n  M )  

Hazardous  Waste R e g u l a t i o n s  

The M a s s a c h u s e t t s  Hazardous  Waste Board h a s  p romulga ted  r e g u l a -  
t i o n s  which  s p e c i f y  t h e  manner i n  which h a z a r d o u s  s u b s t a n c e s  may 
be h a n d l e d  and d i s p o s e d .  

( S e c t i o n  2 .03)  Handl ing  o f  Hazardous  Was tes  

No p e r s o n  may d i s p o s e  o f  a  c l a s s i f i e d  h a z a r d o u s  w a s t e  a t  
a s i t e  w i t h i n  M a s s a c h u s e t t s  u n l e s s  t h e  D i v i s i o n  o f  Water  
P o l l u t i o n  C o n t r o l  h a s  approved of t h e  d i s p o s a l .  No p e r c o n  
may d i s p o s e  o f  h a z a r d o u s  w a s t e  a t  a n  o f f - s h o r e  d i s p o s a l  
s i t e  u n l e s s  t h a t  s i t e  h a s  been  approved  by t h e  D i v i s i o n  o f  
Water  P o l l u t i o n  C o n t r o l .  I n  no  i n s t a n c e  may r a d i o a c t i v e  
m a t e r i a l  b e  dumped i n  t h e  w a t e r s  o f  t h e  Commonwealth o f  
M a s s a c h u s e t t s .  

( S e c t i o n  2 .05)  D i s p o s a l  Methods and L o c a t i o n s  

D i s p o s a l  o f  r a d i o a c t i v e  m a t e r i a l  may b e  p e r m i t t e d  a t  a n  
o f f - s h o r e  s i t e  i f  t h a t  s i t e  h a s  been  d e s i g n a t e d  by  t h e  
D i v i s i d n  o f  Water  P o l l u t i o n  C o n t r o l .  D i s p o s a l  may a l s o  
be  p e r m i t t e d  a t  t h o s e  l a n d - s i t e s  l i c e n s e d  by  t h e  D i v i s i o n .  

( S e c t i o n  2.06,) L i c e n s i n g  

Any p e r s o n  who d e s i r e s  t o  h a n d l e  o r  d i s p o s e  o f  h a z a r d o u s  
w a s t e  mus t  s u b m i t  a n  a p p l i c a t i o n  f o r  a  l i c e n s e  t o  t h e  Div- 
i s i o n  o f  Water  P o l l u t i o n  C o n t r o l .  





LEGISLATURE 

The o f f i c i a l  name o f  t h e  M a s s a c h u s e t t s  L e g i s l a t u r e  i s  t h e  G e n e r a l  
C o u r t .  The G e n e r a l  C o u r t  c o n s i s t s  o f  a S e n a t e ,  w h i c h  h a s  f i f t y  
members ,  and  a House o f  R e p r e s e n t a t i v e s ,  w h i c h  h a s  one -hundred  
and s i x t y  members.  A l l  l e g i s l a t o r s  are  e l e c t e d  t o  two-yea r  terms. 
The G e n e r a l  C o u r t  c o n v e n e s  a n n u a l l y  o n  t h e  f i r s t  Wednesday i n  
J a n u a r y  and  a d j o u r n s  when b o t h  h o u s e s  a g r e e  and  r e q u e s t  t h e  Gover-  
n o r  and  t h e  G o v e r n o r ' s  C o u n c i l  t o  a d j o u r n  t h e  s e s s i o n .  The 
G e n e r a l  C o u r t  convened  o n  J a n u a r y  7 ,  1981 .  A l l  l e g i s l a t o r s  re-  
c e i v e  a n  a n n u a l  s a l a r y  o f  $20 ,335 .64 .  

The G e n e r a l  C o u r t  is empowered t o  e n a c t  laws,  a d m i n i s t e r  o a t h s  o f  
o f f i c e ,  l e v y  a n  income t a x ,  c h a r t e r  c i t i e s ,  and  a u t h o r i z e  t h e  
s t a t e  t o  o b t a i n  l a n d .  

F i g u r e  3-1 i l l u s t r a t e s  how a b i l l  becomes  a l a w  i n  t h e  s t a t e  o f  
M a s s a c h u s e t t s .  F i g u r e  3-2 d e p i c t s  t h e  s t r u c t u r e  o f  t h e  Massachu-  
s e t t s  G e n e r a l  C o u r t .  Tab1.e 3-1 p r o v i d e s  a l i s t i n g  o f  t h e  v a r i o u s  
l e g i s l a t i v e  i n f o r m a t i o n  s e r v i c e s .  

SENATE 

Membership  

The member sh ip  o f  t h e  M a s s a c h u s e t t s  S e n a t e  c o n s i s t s  o f  t h i r t y -  
t h r e e  Democrats, s e v e n  R e p u b l i c a n s ,  and  o n e  I n d e p e n d e n t .  A r o s t e r  
o f  S e n a t e  members ,.' i n c l u d i n g  t h e i r  p o l i t i c a l  a f  f  i l i a t i o n s ,  home- 
t owns  , a n d  S t a t e  House phone  n u m b e r s ,  i s  c o n t a i n e d  o n  p a g e s  3-9 and  
3-10. 

L e a d e r s h i p  

The p r e s i d i n g  o f f i c e r  o f  t h e  S e n a t e  i s  t h e  P r e s i d e n t ,  who is e l ec t -  
e d  b y  t h e  members o f  t h e  S e n a t e .  The P r e s i d e n t  a p p o i n t s  t h e  Maj- 
o r i t y  and  A s s i s t a n t  M a j o r i t y  L e a d e r ,  d e c i d e s  on  a l l  q u e s t i o n s  s f  
o r d e r ,  a p p o i n t s  t h e  members a n d  c h a i r m e n  o f  S e n a t e  S t a n d i n g  Com- 
mi t tees ,  and  s e r v e s  a s  t h e  Cha i rman  o f  t h e  S e n a t e  R u l e s  C o m m i t t e e .  
H e  may v o t e  and  p a r t i c i p a t e  i n  a l l  f l o o r  d e b a t e .  The P r e s i d e n t  is  
empowered t o  a p p o i n t  a n o t h e r  S e n a t o r  t o  p r e s i d e  o v e r  t h e  S e n a t e  
f o r  a p e r i o d  n o t  t o  e x c e e d  t h r e e  d a y s  a t  a n y  o n e  t i m e .  I f  t h e  
C h a i r  i s  v a c a t e d  o r  t h e  P r e s i d e n t ' s  d e s i g n e e  i s  a b s e n t  ' a t  t h e  h o u r  
o f  b u s i n e s s ,  t h e  e l d e s t  s e n i o r  member of t h e  S e n a t e  s h a l l  p r e s i d e  
u n t i l  a P r e s i d e n t  p r o  Tempore is  e l e c t e d  b y  b a l l o t .  The o f f i c e r s .  
o f  t h e  S e n a t e  are:  

P r e s i d e n t :  W i l l i a m  M .  B u l g e r  ( D ,  B o s t o n )  
M a j o r i t y  L e a d e r :  D a n i e l  J. F o l e y  ( D ,  Worcester) 
A s s i s t a n t  M a j o r i t y  L e a d e r :  Mary L. F o n s e c a  ( D ,  F a l l  R i v e r )  
M i n o r i t y  L e a d e r :  J o h n  F.  P a r k e r  ( R , .  T a u n t o n )  
A s s i s t a n t  M i n o r i t y ' L e a d e r :  David H.  Locke (R ,  W e l l e s l e y )  
A s s i s t a n t  M i n o r i t y  L e a d e r :  J o h n  F .  Aylmen ( R ,  B a r n s t a b l e )  
A s s i s t a n t  ' M i n o r i t y  L e a d e r :  R o b e r t  A. H a l l  ( R ,  F i t c h b u r g )  



C o m m i t t e e  S t r u c t u r e  

J o i n t  S t a n d i n g  C o m m i t t e e s  b e a r  t h e  major b u r d e n  o f  c o n d u c t i n g  
h e a r i n g s  and  recommending a c t i o n  o n  l e g i s l a t i v e  p r o p o s a l s .  
J o i n t  S t a n d i n g  C o m m i t t e e s  a r e  c o m p r i s e d  o f  s i x  S e n a t o r s  and 
e l e v e n  R e p r e s e n t a t i v e s .  The P r e s i d e n t  a p p o i n t s  t h e  S e n a t e  
members o f  t h e  J o i n t  S t a n d i n g  C o m m i t t e e s  and  a S e n a t e  Cha i rman  
f o r  e a c h  committee. J o i n t  S t a n d i n g  C o m m i t t e e s  mus t  i s s u e  t h e i r  
f i n a l  r e p o r t s  n o t  l a t e r  t h a n  t h e  f o u r t h  Wednesday i n  A p r i l  o n  a l l  
matters  r e f e r r e d  t o  them b y  A p r i l  1 5 t h  and  w i t h i n  t e n  d a y s  o n  a l l  
matters  ' r e f e r r e d  t o  them o n  o r  a f t e r  t h a t  d a t e .  A l l  J o i n t  S t a n d -  
i n g  C o m m i t t e e  m e e t i n g s  a r e  o p e n  t o  t h e  p u b l i c  u n l e s s  v o t e d  o t h e r -  
w i s e  b y  a m a j o r i t y  o f  t h e .  c o m m i t t e e  members.  A l i s t  o f  t h o s e  

' J o i n t  S t a n d i n g  C o m m i t t e e s  w h i c h  may b e  r e l e v a n t  t o  t h e  F o r m e r l y  
U t i l i z e d  S i t e s  Remed ia l  A c t i o n  Program and  t h e i r  members is  con -  
t a i n e d  o n  p a g e s  3-18 t h r o u g h  3-20. 

S e n a t o r s  f r o m  W a t e r t o w n ,  B e v e r l y  and  N o r t o n  

Wate r town ,  w h e r e  t h e  Wa te r town  A r s e n a l  s i t e  i s  l o c a t e d ,  i s  i n  t h e  
M i d d l e s e x  and  S u f f o l k  D i s t r i c t .  ' The S e n a t o r  f r o m  t h e  M i d d l e s e x  
a n d  S u f f o l k  D i s t r i c t  i s  George  B a c h r a c h .  S e n a t o r  B a c h r a c h ,  a n  
I n d e p e n d e n t ,  is  a member o f  t h e  f o l l o w i n g  J o i n t  S t a n d i n g  C o m m i t -  
tees: C o m m e r c e  a n d  L a b o r ,  Human S e r v i c e s  a n d  E l d e r l y  A f f a i r s ,  
P u b l i c  S a f e t y ,  and  Urban A f f a i r s .  H e  may b e  c o n t a c t e d  a t  R o o m  
518 ,  S t a t e  H o u s e , ~ B o s t o n ,  M a s s a c h u s e . t t s  02133  (617-727-1280) .  . ' 

B e v e r l y ,  w h e r e  t h e  V e n t r o n  C o r p o r a t i o n  s i t e  is l o c a t e d ,  is i n  t h e .  
Second  E s s e x  D i s t r i c t .  The s e n a t o r  f r o m  t h e  Second  E s s e x  D i s t r i c t  
i s  J o h n  G. King .  ' S e n a t o r  K ing ,  a Democrat, is t h e  S e n a t e  C h a i r -  
man o f  t h e  J o i n t  S t a n d i n g  Commit tee  o n  S t a t e  A d m i n i s t r a t i o n .  H e  
a l s o  s e r v e s  o n  t h e  f o l l o w i n g  J o i n t  S t a n d i n g  C o m m i t t e e s :  C o m m e r c e  
and  Labo,r ,  F e d e r a l  F i n a n c i a l  A s s i s t a n c e ,  H e a l t h  Care, Human S e r -  
v i c e s  and  E l d e r l y ,  and  T a x a t i o n .  S e n a t o r  King may be c o n t a c t e d ,  
a t  Room 416-B, S t a t e  House ,  B o s t o n ,  M a s s a c h u s e t t s  02133  (617-727-  
1 2 8 0 ) .  

N o r t o n ,  w h e r e  t h e  Shpack  L a n d f i l l  s i t e  i s  l o c a t e d ,  i s  i n  t h e  F i r s t  
B r i s t o l  D i s t r i c t .  The S e n a t o r  from t h e  F i r s t  B r i s t o l  D i s t r i c t  i s  
J o h n  F. P a r k e r .  S e n a t o r  P a r k e r ,  a R e p u b l i c a n ,  may b e  c o n t a c t e d  
a t  R o o m  306 ,  S t a t e  House ,  B o s t o n ,  M a s s a c h u s e t t s  02133  (617-727- 
2 4 9 0 ) .  

HOUSE OF REPRESENTATIVES 

Membersh ip  

The member sh ip  o f  t h e  M a s s a c h u s e t t s  House o f  R e p r e s e n t a t i v e s  con-  
s is ts  o f  one -hundred  and  t w e n t y - e i g h t  Democrats, t h i r t y - e i g h t  
R e p u b l i c a n s ,  and o n e  I n d e p e n d e n t .  A ros t e r  o f  House members ,  i n -  
c l u d i n g  t h e i r  p o l i t i c a l  a f f i l i a t i o n s ,  hometowns and  S t a t e  House 
phone  number s ,  i s  c o n t a i n e d  o n  p a g e s  3-11 t h r o u g h  3-17. 



L e a d e r s h i p  

The p r e s i d i n . 9  o f f i c e r  o f  t h e  House is t h e  S p e a k e r ,  who is e l e c t e d  
by t h e  members o f  t h e  House. The S p e a k e r  d e c i d e s  a l l  q u e s t i o n s  
o f  o r d e r ,  a p p o i n t s  c h a i r m e n  and members o f  a l l  House S t a n d i n g  com- 
mittees, a p p o i n t s  t h e  M a j o r i t y  and A s s i s t a n t  M a j o r i t y  Leader  o f  
t h e  House, and s e r v e s  a s  t h e  Chairman o f  t h e  House R u l e s  C o m m i t t e e .  
H e  may v o t e  and p a r t i c i p a t e  i n  a l l  f l o o r  d e b a t e .  The S p e a k e r  is 
empowered t o  a p p o i n t  a member o f  t h e  House t o  p e r f o r m  t h e  d u t i e s  
o f  t h e  C h a i r .  I f  a vacancy  o f  t h e  C h a i r  o c c u r s  and no  a p p o i n t -  
ment  h a s  b e e n  made by t h e  Speaker ,  t h e  M a j o r i t y  L e a d e r  s h a l l  s e r v e  
as s p e a k e r .  The o f f i c e r s  o f  t h e  House o f  R e p r e s e n t a t i v e s  a r e :  

Speaker :  Thomas W. McGee ( D ,  Lynn) 
M a j o r i t y  Leader :  George Kever i an  ( D ,  E v e r e t t )  
M a j o r i t y  Whip: John E. .Murphy, Jr. ( D ,  Peabody)  
A s s i s t a n t  M a j o r i t y  Whip: V i n c e n t  3 .  P i r o  ( D ,  S o m e r v i l l e j  
M i n o r i t y  Leader :  Wi l l i am G. Robinson ( R ,  M e l r o s e )  
A s s i s t a n t  M i n o r i t y  Leader:  Edward W. C o n n e l l y  ( R ,  Agawam) 
A s s i s t a n t  M i n o r i t y  Leader:  Iris K.  Ho l l and  ( R ,  Longmeadow) 
A s s i s t a n t  M i n o r i t y  Leader:  Andrew H .  C a r d ,  Jr. ( R ,  Holbrook)  

C o m m i t t e e  S t r u c t u r e  

J o i n t  S t a n d i n g  Committees  b e a r  t h e  m a j o r  bu rden  o f  c o n d u c t i n g  
h e a r i n g s  and recommendirig a c t i o n  o f  l e g i s l a t i v e  p r o p o s a l s .  J o i n t  
S t a n d i n g  Committees  a r e  compr ised  o f  s i x  S e n a t o r s  and e l e v e n  Rep- 
r e s e n t a t i v e s .  The S p e a k e r  a p p o i n t s  t h e  House m e m b e r s  o f  t h e  J o i n t  
S t a n d i n g  Commit tees  and a  House Chairman f o r  e a c h  commi t t ee .  
J o i n t  S t a n d i n g  Committees  must i s s u e  t h e i r  f i n a l  r e p o r t s  n o t  l a t e r  
t h a n  t h e  f o u r t h  Wednesday i n  A p r i l  on  a l l  m a t t e r s  r e f e r r e d  t o  them 
by A p r i l  1 5 t h  and  w i t h i n  t e n  d a y s  on a l l  m a t t e r s  r e f e r r e d  t o  them 
o n  or a f t e r  t h a t  d a t e .  A l l  J o i n t  S t a n d i n g  C o m m i t t e e  m e e t i n g s  
are  open t o  t h e  p u b l L c  . u n l e s s  o t h e r w i s e  v o t e d  by a m a j o r i t y  o f  
t h e  commi t t ee  members. A l i s t  o f  t h o s e  J o i n t  S t a n d i n g  C o m m i t t e e s  
which  may b e  r e l e v a n t  t o  t h e  Former ly  U t i l i z e d  S i t e s  Remedial 
A c t i o n  Program and t h e i r  members is c o n t a i n e d  on  p a g e s  3 - 1 8 ,  
t h r o u g h  3-20. 

R e p r e s e n t a t i v e s  from Watertown, B e v e r l y  and Nor ton  

~ S t e r t o w n ,  where  t h e  Watertown A r s e n a l  S i t e  i s  l o c a t e d ,  is  i n  t h e  
32nd Middlesex  d i s t r i c t .  The R e p r e s e n t a t i v e  f rom t h e  32nd Middle- 
s e x  D i s t r i c t  i s  S a l v a t o r e  Ciccarell i. R e p r e s e n t a t i v e  C i c c a r e l l i ,  
a Democrat ,  is a member of  t h e  f o l l o w i n g  J o i n t  S t a n d i n g  Committees:  
Banks and Bank ing ,  E l e c t i o n  Laws, and J u d i c i a r y .  H e  may be  con- 
t a c t e d  a t  R o o m  20, S t a t e  House, B o s t o n ,  M a s s a c h u s e t t s  02133 (617- 
727-0290).  

B e v e r l y ,  where t h e  Vent ron  C o r p o r a t i o n  s i t e  i s  l o c a t e d ,  i s  i n  
t h e  6 t h  Essex  D i s t r i c t .  The ~ e p r e s e n t a t i v e  f rom t h e  6 t h  Essex 



Dis t r i c t  i s  F .  J o h n  Monohan. R e p r e s e n t a t i v e  Monohan, a Democrat, 
may b e  c o n t a c t e d  a t  Room 439 ,  S t a t e  House ,  B o s t o n ,  M a s s a c h u s e t t s  
02133  (617-727-2355) .  

N o r t o n ,  w h e r e  t h e  Shpack  L a n d f i l l  s i t e  is l o c a t e d ,  i s  i n  t h e  1st 
B r i s t o l  D i s t r i c t .  The R e p r e s e n t a t i v e  f r o m  t h e  1st R r i s t o l  D i s -  
t r i c t  is Leon J. Lombardi  . R e p r e s e n t a t i , v e  Lombard i  , a R e p u b l i c a n ,  
i s  a member o f  t h e .  f o l l o w i n g  J o i n t  S t a n d i n g  Commi t t ee s :  C o u n t i e s ,  
Government. R e l a t i o n s ,  and  Urban A£ f a i r s .  R e p r e s e n t a t i v e .  Lombard i  
may b e  c o n t a c t e d  a t  Room 33 ,  S t a t e  House,  B o s t o n ,  M a s s a c h u s s e t s  
02133  (617-727-7790) .  



PENDING LEGISLATION 

The . f o l l o w i n g  i s  a summary o f  p e n d i n g  l e g i s l a t i o n  i n  t h e  G e n e r a l  
C o u r t  w h i c h  may b e  r e l e v a n t  t o  t h e  F o r m e r l y  U t i l i z e d  S i t e s  R e m e -  
d i a l  A c t i o n  Program.  

House ,  N o .  655 

T h i s  b i l l  would p r o h i b i t  p e r s o n s ,  c o r p o r a t i o n s ,  o r  o t h e r  associa- 
t i o n s  f r o m  c o n d u c t i n g  e x p l o r a t i o n s ,  t e s t i n g s ,  d r i l l i n g s ,  o r  i n v e s -  
t i g a t i o n s  r e l a t e d  t o  t h e  s i t i n g  o r  p o t e n t i a l  s i t i n g  o f  a l o w - l e v e l  
r a d i o a c t i v e  waste r e p o s i t o r y  i n  M a s s a c h u s e t t s .  T h i s  b i l l  would 
a l s o  p r o h i b i t  t h e  c o n s t r u c t i o n  o r  c r e a t i o n  o f  a l o w - l e v e l  r a d i o -  
a c t i v e  waste r e p o s i t o r y  w i t h i n  M a s s a c h u s e t t s ,  w i t h  t h e  e x c e p t i o n  
o f  h o s p i t a l s  and o t h e r  m e d i c a l  f a c i l i t i e s ,  w h i c h  c o u l d  d o  so o n l y  
a f t e r  r e c e i v i n g  a p p r o v a l  f r o m  t h e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  
Q u a l i t y  E n g i n e e r i n g  and  t h e  D e p a r t m e n t  o f  Pub1 i c  H e a l t h  . 
House.  N o .  1 0 0 2  

T h i s  b i l i  would p r o h i b i t  t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  mater- 
i a l  t h r o u g h  a n y  c i t y  o r  town u n t i l  t h e  l e g i s l a t i v e  body  o f  t h e  
a f f e c t e d  m u n i c i p a l i t y  had  b e e n  i n f o r m e d  a n d  a p p r o v e d  o f  t h e  p r o -  
posed t r a n s p o r t  a n d  t h e  S t a t e  Depar  L ~ u t t r i t  u f  Health h a s  a s c e r t a i n e d  
t h a t  t h e  p r o p o s e d  t r a n s p o r t  is  i n  c o m p l i a n c e  w i t h  a l l  . p e r t i n e n t  
s a f e t y  r e g u l a t i o n s .  The D e p a r t m e n t  o f  H e a l t h  would a l s o  b e  e m -  ' : 

powered  t o  o r d e r  c h a n g e s  i n  t h e  t i m e  o r  d a t e  o f  t r a v e l  and  t h e  
p r o p o s e d  r o u t e .  . -  

House ,  Number 2294 

T h i s  b i l l  would r e q u i r e  t h a t  t h e  G e n e r a l  C o u r t  b e  n o t i f i e d  be -  
f o r e  " a n y  e x p l o r a t i o n ,  t e s t i n g ,  d r i l l i n g  o r  i n v e s t i g a t i o n  re-  
l a t i n g  t o  t h e  s i t i n g  o r  p o t e n t i a l  s i t i n g  o f  r a d i o a c t i v e  waste 
s t o r a g e  r e p o s i t o r i e s  i s  c o n d u c t e d . "  Such n o t i f i c a t i o n  would be 
r e q u i r e d  n o t  less t h a n  t h i r t y  d a y s  . b e f o r e  t h e  e x p l o r a t i o n ,  t e s t -  
i n g ,  d r i l l i n g  o r  i n v e s t i g a t i o n  b e g i n s .  



HOW A B I L L  BECOMES A LAW 

I l o w  A 
D i l l  

Ilecunies 
A Lnrv 

Char1 
EIIO\VS ~ ~ o r ~ t ~ a l  

procedure 411 unn- 
c u ~ ~ l r o v e r s i a l  Ilill. 
Di l ls  w a y  o r i c i ~ ~ a l c  

i n  ei l l ter nrutbrlu 
c x r r p l i t ~ g  I l ~ ~ d y c t  
~II~I ~ ! O I I C ~  &tills, 
w l t i r l ~  erigi81ulc 

in I l u ~ ~ s e .  

A4 wl~ ic lb  l i n ~ e  il is agaill 
upen fur  debnle and anlend- 
laenl. A t  I l l i s  yoit10 b i l l  1llllS1 
be approved b y  t o ~ s ~ n i l l c c  
on Oil ls ill llbc T h i r d  I leod- 
iug. D i l l  is then passed to be 
engrossed. 

and i t  is 

l'e1ili1~11 f i led i n  o l l i r c  n l  
C lerk  11). 111c811ber. 

SENT  T O  T l l E  SENATI. 
IVltere I l te b i l l  guts 1I~ru11yl1 
ssb r l u t , l i n l l ~  l l ie  rnotle Iaru- 
cess as i n  l l le  I luuse - three 
readings nnd ~ ~ a s s e d  l u  be 
engrossed. 

I---;----: I[ l l te b i l l  relnlus l a  Slate 
l inanres il is read and re-  
le r red I n  \Vaxs and ~~CIIIIS 

and il il rclnles l o  re t l l l l y  
l t r r c d .  I t *  J ~ t i n l  CUII. 
~ t ~ i l l e e ,  

linpalrrs Lo IIbe rs~r l l l l i l lee  
on Cum~t i cs  UII the pu r l  of , 

A l l e r  b i l l  Ibas b fe8~  passed 
l u  be cn~ russed  b y   lull^ 
brnnr l t rs  i t  is scnl l u  llae 
l . c ~ i ~ l a l i v e  Eucrdb>d~ug I> i v i -  
sisn l u  bc 111:trcd u n  11arcl1- 
I i r l  i t  
Gencrul 1.~1s. 

Prepared by N O R M A N  I.. PI UG EON. f o n ~ l r r  SFIIUIP CIrrk UI I~  P~I~~~UIIIPIIIU~~~III 

Ilill is delivered b y  I.egiiln- 
l i ve  Engrussing Divisiun l o  
l l u m e  u l  I lc l ,resc~~lnl ives 
~vlbere il is cltncled I l len I s  

Senole fur  c s a c l ~ ~ ~ r ~ ~ l .  Mi l l  is 
olwi lys eear lcJ  i n  l louse l i r s t  
ond Scnalc last wlbere il is  
l l ieu  dr l ivcred l o  Governor. 

Governor IIPS ten days 
l o  s i ~ n ,  r e l u r ~ l  rvi l l t  
a~nc~udaalenl, ve lu  ur let 
b i l l  beco~,te I nw  \ r . i l l ~o t~ l  
s i gnuh~ rc  ( i f  b i l l  r c ~ ~ ~ a i n s  
on desk ~ r i l l bou l  nrliun). 



* T h i s  f i g u r e  w a s  t a k e n  f r o m  
"Your M a s s a c h u s e t t s  Govern-  
men t  ," by Donald  ~ e v i t a n  and  
Elwyn E. M a r i n e r  
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TABLE 3-1 
LEGISLATIVE INFORMATION SERVICES 

T v ~ e  o f  I n f o r m a t i o n  Source  Phone Number 

~ e n e r a l  i n £  ormat  i o n  ' C e n t r a l  Exchange ( 6 1 7 )  727-2121 

I n f o r m a t i o n  p e r t a i n i n g  t o  S t a t e  House 
t h e  p r e v i o u s  y e a r s  l e g i s l a t i v e  ~ e w s  S e r v i c e  
a c t i v i t y  and l a w s  

I n f o r m a t i o n  on pend ing  
l e g i s l a t i o n  

S e n a t e  C l e r k ' s  Off ice 727-2476 

~ o u s e  C l e r k ' s  Off i c e  727-2356 

I n f o r m a t i o n  on  b i l l s  Governor ' s Off i c e  
pending b e f o r e  t h e  Governor 

To o b t a i n  c o p i e s  o f  b i l l s  L e g i s l a t i v e  
Document Room 

To o b t a i n  c o p i e s  o f  l a w s  S t a t e  House B o o k s t o r e  727-2834 



ROSTER OF. SENATORS 
1981-82 SESSION 

T h i s  r o s t e r  p r o v i d e s  e a c h  S e n a t o r ' s  name, p o l i t i c a l  a f f i l i a t i o n ,  
hometown, and  c a p i t a l  o f f i c e  p h o n e  number ( a r ea  c o d e  6 1 7 ) .  

N a m e  . 

Amick, Carol C .  

A t k i n s ,  C h e s t e r  G. 

Aylmer ,  J o h n  F. 

B a c h r a c h ,  Georgk 

Backman, J a c k  H. 

B e r t o n a z z i ,  L o i u s  P. 

B o v e r i n i ,  Walter J. 

B r e n n a n ,  J o h n  A. 

B u c k l e y ,  Anna P. 

B u e l l ,  R o b e r t  C .  

B u l g e r ,  W i l l i a m  M .  

B u r k e ,  Edward L. 

B u r k e ,  J o h n  P. 

D ' A m i c o  G e r a r d  

Dor i s ,  F r a n c i s  D. 

F o l e y ,  D a n i e l  J. 

F o n s e c a ,  Mary L. 

H a l l ,  R o b e r t  A. 

H a r o l d ,  P a u l  D. 

King,  J o h n  G.  

K i r b y ,  Edward P. 

Lewi s ,  A r t h u r  J o s e p h ,  Jr. 

Locke ,  David H .  

P o l i t i c a l  A f f i l i a t i o n  and  Hometown 

D, B e d f o r d  

D,  Concord 

R, B a r n s t a b l e  

I ,  Wate r town  

D,  B r o o k l i n e  

D r .  M i l f o r d  

D, Lynn 

D, Malden 

D,  B r o c k t o n  

R, B o x f o r d  727-2600 

D, B o s t o n  727-2525 
- ,.' 

D, Framingham 727-7332 

D, Holyoke  727-0115 

D, Worcester 727-2558 

Dl  R e v e r e  

D, Worcester 

D,  F a l l  R i v e r  

R ,  F i t c h b u r g  

D, Q u i n c y  

D, Danve r s  

R, Whitman 

D, B o s t o n  

R, W e l l e s l e y  

3-9 



L o P r e s t i ,  M i c h a e l ,  Jr. D, B o s t o n  727-7188 

MacLean, W i l l i a m  Q . ,  Jr. D, F a i r h a v e n  727-5455 

McGovern, P a t r i c i a  D, Lawrence  727-7234 

McKenna, D e n i s  L. D, ~ o m e r v i l l e  727-2578 

McKinnon, A l l a n  R. D, Weymouth 727-8820 

O l v e r ,  J o h n  W .  

Owens, B i l l  

P a r k e r ,  J o h n  F. 

P o l l a r d ,  S h a r o n  M .  

R e i l l y ,  M a r t i n  T. 

Rotond i t  Samuel  

S h e a ,  P h i l i p  L. 

S i s i t s k y ,  A l a n  D. 

T i m i l t y ,  J o s e p h  F. 

Wa l sh ,  J o s e p h  B. .. 

D, Amher s t  

D, B o s t o n  

R ,  T a u n t o n  
I 

D, Methuen 

D, S p r i n g f i e l d  

D, W i n c h e s t e r  

D ,  Lowe l l  

D, S p r i n g f i e l d  

D, B o s t o n  

D, B o s t o n  

Webber ,  P e t e r  C .  R ,  Great B a r r i n g t o n  727-7616 

Wetmore, R o b e r t  D. D, B a r r e  727-1540 



ROSTER OF REPRESENTATIVES 
1981-82 SESSION 

T h i s  r o s t e r  p r o v i d e s  e a c h  R e p r e s e n t a t i v e s  name, p o l i t i c a l  a f f i l -  
i a t i o n ,  hometown, a n d  c a p i t a l  o f f i c e  phone  number ( a r ea  c o d e  6 1 7 ) .  

N a m e  

A g u i a r ,  Antone  S . ,  Jr. 

A l e i x o  , T h e o d o r e  J. , Jr.. 

A l e x a n d e r ,  Lawrence  R. 

Ambler ,  R o b e r t  B.  

A n g e l o ,  S t e p h e n  . 

A s i a f  , P e t e r  George '  

B a r r e  tt , . M i c h a e l  J. 

B a s s e t t ,  T imo thy  A. 

B e n s o n ,  W i l l i a m  D. 

B i c k f o r d ,  Walter E. 

B l a n c h e t t e ,  Kev in  P. 

B o h i g i a n ,  R o b e r t  J .  

B o l l i n g  , Roya.1 L. , Jr . 
B o u r q u e ,  George  J. 

B r o w n e l l ,  Thomas F .  

B u g l i o n e ,  N i c h o l a s  J. 

B u n t e ,  Doris 

B u s i n g e r ,  J o h n  A.  

C a h i r ,  J e r e m i a h  F.  

Cahoon,  Howard C . ,  Jr. 

Canavan ,  E l l e n  M .  

C a r d ,  Andrew H . ,  Jr. 

C a r e y ,  W i l l i a m  A. 

P o l i t i c a l  Af f  il i a t i o n .  and  Hometown 

Dl  Swansea 727-7502 

D, T a u n t o n  727-8137 

D, Marb l ehead  727'-4646 

D, Weymouth 727-7660 

D, Saugus  727-2400 

D, B r o c k t o n  727-2380 
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D, Lynn 727-7676 

D, G reen f  i e I d  727-779.0 

B e r l i n  
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Worcester 

~ o s t o n  

F i t c h b u r g  

Q u i n c y  

Methuen 

B o s t o n  

B r o o k 1  i n e  
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Chatham 

Needham 
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C a t a l d o ,  A n g e l o  R. 

C e l l u c c i ,  Argeo  P. 

Ce ra so l i ,  R o b e r t  A. 

C h i o c c a ,  A l l a n  R.. 

Chmura, Rudy 
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Q u i n c y  
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C r e e d o n ,  M i c h a e l  C .  
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HOUSE . . . . . . . No. 6 5 5  
By Mr. Serra of Boston, petition of Emanuel G. Serra for legislation 

to prohibit the establishment of low-level radioactive waste reposito- 
ries in the Commonwealth. Natural Reso~irces and Agriculture. 

In the Year One Thousand Nine Hundred and Eighty-One. 

AN ACT PROHIBITING THE ESTABLISHMENT OF LOW-LEVEL RADIOACTIVE 

WASTE REPOSITORIES I N  THE COMMONWEALTH. 

Be it enacted by the Senate and House of Representatives in General 
Court assembled, and by the authority of the same, asfollows: 

Chapter 16 of the General Laws is hereby amended by adding the 
following section: - . 

Section 25. No person, corporation or other association shall 
engage in any exploration, testing, drilling or investigation related 
to the siting UI. potential siting of low-level radioactive waste 
repositories in the Commonwealth. No person, corporation or 
other association shall be allowed to construct or otherwise create 
a repository for low-level radioactive waste in the Commonwealth 
with the exception of hospitals and other medical facilities who 
may create such repository only after certification by both the 
Department of Environmental Quality Engineering and the De- 
partment of Public Health that creation of said repository would 
not serve to endanger the public health, natural resources (includ- 
ing water supplies) nor pose in any way a hazard to the health, 
safety and well-being of the citizens of the Commonwealth. 
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HOUSE * ' .  * * .  * .  
.- - 

No. 1002 
By Mr. ~ e r r a  of Bostbn, petition of   ma nu el G. Serra relative to the 

transportation of radioactive materials. Public Safety. 

a b e  QtommonbeaItF) of WlafwadpmletU 

,- - In the Year One Thousand Nine Hundred and Eighty-One. 
\. 

AN ACT RELATIVE TO THE TRANSPORTATION OF NUCLEAR MATERIALS. 

Be it enacted by the Senate and House of Representatives in General 
Court assembled, and by the authority.of the same, as follows: 

, Chapter 164 of the General Laws is hereby amended by inserting 
after section 69s the following section:- 

Section 69T, No person shall transport any radioactive. 
material through any city or town until: (a) the legislative body of 
the municipality has approved such action, (6)  the department of 
public health has certified that safety standards and procedures 
relating to the transportation of radioactive material have been 
met, (c) said department has been notified of any proposal to 
transport radioactive material, and has the option to order route 
changes or time and date of .  travel in order to avoid traffic' 
congestion, highway construction, populated areas, weather 
conditions; fire, riot, civil unrest and the like. The department of 
public utilities shall assess reasonable taxes or user charges against 
the operators o'f nuclear power installations and radioactive 
material processing facilities. Such funds shall be used to detraj 
the costs of additional state and local functions necessitated bv the 
requirement of adequate measures to protect the health and safety 

o f  the public. 
Levied taxes or user charges shall' be borne bv the utility 

company or radioactive material processing facility, and shall be 
prohibited from inclusion in the cost of service, operating expenses 
or any consumer-sponsored charges whatsoever. 
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HOUSE . . '. . . . . No. 2294 
By Mr. Flaherty of Cambridge, petition of Charles F. Flaherty, ~ r . ,  

that the General Court be notified before any investigation for poten- 
tial sites for radioactive waste storage repositories are conducted with- 
in the Commonwealth. Energy. 

In the Year One Thousand Nine Hundred and Eighty-One. 

AN ACT REQUIRING TH-AT THE GENERAL COURT HE NOTIFIED BEFORE ANY 

IN VES'I'IUA'I'IUN OF I'O'I'EN'I'IAL SI'I'ES FOK KADIOACTIVE WASTE STOR- 

AGE REPOSITORIES IS CONDUCTED WITHIN THE COMMONWEALTII. 

Be it enacted by the Senate and House of Represen tatives in General 
Court assembled, and b.v the authority, of' the same, as follows: 

The General Court must be notified before any exploration, 
testing, drilling or investigation related to the siting or potential 
siting of radioactive waste storage repositories is conducted. Noti- 
fication must be given not less than thirty (30) days before the 
investigation begins, and must include a description of the sites 
involved and the nature of the investigation. 

~a i lure ' to  comply with this statute is punishable by a fine of not 
more than ten thousand dollars. 

Thir document baa been printed on 100% recyded Paper. 



THE COMMONWEALTH OF h4ASSACHUSETTS 

I Advance Copy 1980 Acts and Resolves 
J MICHAEL .JOSEPH CONNOLLY, State Secretary 

Chap. 474. RELATING TO THE REGISTRATION OF SOURCES 
OF NONIONIZING RADIATION. 
Be it  enacted, etc. , as follows: 

Chapter 111 of the General Laws is hereby amended by strik- 
ing out section SB, as most recently amended by section 15 of 
chapter 443 of the acts of 1970, and. inserting in place thereof 
the following section : - 

Section 5B. The department may require registration of 
~OUTCCS ot ionizing and nonionizing radiation and shall, from time 
to time, after a public hearing, prescribe and establish rules 
and regulations to control the radiation hazards of radioactive 
materials and of machines which emit ionizing and nonionizing 
radiation for the purpose of protecting the general public and 
individuals against hazards associated with the use, transporta- 
tion, storage, packaging, sale, distribution, production and 
disposal thereof. Such rules and regulations shall not Limit the 

I 

I kind and amount of radiation that may be intentionally adminis- 
tered by a person licensed to so administer-radiation under the 
laws of the commonwealth. Such rules and regulations shall be 
filed with the state secretary at  least thirty days prior to their 
effective date and shall become effective thirty days thereafter 
unless a later effective date is specified by the department. 

I Whoever violates any such rule or regulation shall be punished 
by a fine of not less than ten nor more than fifty dollars. 
Whoever, after due notice, continues to violate any such rule or 
regulation shall be punished by a fine of not less than one 
hundred dollars nor more than five hundred dollars to the use of 
the commonwealth for each offense. Each day of such violation 
after such notice shall constitute a separate offense. The su- 
preme judicial court or superior court, upon application of the 
department, or upon application of any party interested, with 
the approval of the department, may enforce such rules and 
regulations, and restrain the use or occupation of premises or 
such portion thereof as the department may specifiy until such 
rules and regulations have been complied with. 

Nothing in this section shall prevent the department of labor 
and industries from establishing rules and regulations for the 
protection of the health and safety of employees against ionizing 
radiation in any place of employment as defined in section one of 
chapter one hundred and forty-nine. Said department of labor 
and industries shall consult with the deparbent of public health 
at least thirty days prior to the adoption or modification of any 
rules or regulations insofar as they pertain to the health aspects 
of ionizing and nonionizing radiation. 



ACTS 1980. - Chap. 474. 

The deparment of public health shall establish rules' and 
regulations of the commonwealth insofar as they pertain to the 
health aspects of ionizing and nonionizing radiation. Such rules 
and regulations shall apply exclusively throughout the common- 
wealth. 

Approved ' July 11, 1980 
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A.1 These ru l e s  and r e g l a t i o n s  a r e  es tab l i shed  f o r  t h e  p ro tec t ion  
of  t h e  generzl  publ ic  and i n u v i d u a l s  against  r ad i a t i on  hazards 
assoc ia ted  wi th  t h e  use ,  t r anspo r t a t i on ,  s to rage ,  packaging , 
s a l e ,  d i s t r i b u t i o n ,  production, and d i sposa l  of rad ioac t ive  
mate r ia l s  and with t h e  use  of  nachines which emit ion iz ing  
radia t ion.  It is  t h e  i n t e n t  and purpose of these  re,oulations t o  
minimize t h e  subject ion of ind iv idua l s  t o  ion iz ing  r ad i z t i on  
and, vhere con t ro l lab le ,  t o  d n t a i n  zbsorbed doses of ion iz ing  
r zd i a t i on  received by in6iviaua. l~  as f a r  below t h e  doses speci- 
f i e d  by t h e  Rediation Protect ion Guides ( 3 2 ~ )  of these  re,aulz- 
t i o n s  (Sect ion F) as is  reasonable and prac t iczb le .  

B. Scope and Application 

1 These regu la t ions  a g l y  t o  a l l  gersons vho rece ive ,  possess,  use 
o r  t r a n s f e r  rad ioac t ive  mate r ia l s  o r  nachines which emit o r  may 
e m i t  ion iz ing  r ad i a t i on  i n  t h e  Commonwealth except as exanflea 
by t h e  provis ions  of  Sect ion D of these  regulzt ions .  

B.2 These ru l e s  and regulat ions  are i n  add i t ion  and sumlemeatary 
t o  any o the r  l e g a l  r u l e s  and regulat ions  adopted by t h e  Depart- 
nent o r  o the r  l e g a l l y  eqowered zgency o r  p o l i t i c a l  subdivis ion 
of t h e  Commonwealth. 

4.3 13 tbe course of i t s  inspect ions  r e l a t i v e  t o  and enforcement of 
t he se  r egu l a t i o r s ,  it is t h e  i n t en t i on  of t h e  Department t o  
coogerate w i t h  and.coordinate its a c t i v i t i e s  wi th  those  of t h e  ' 

De~artment of Labor and Indus t r i e s  of  t h e  Commonwealth and t o  
concern i t s e l f ,  i n  t h e  a r ea  of employee ; rotect ion,  p r i m a r i l - ~  
with those  users  r eg i s t e r ed  wi th  it -under t h e  grovisions of 
Sect ion E of these  regulat ions .  

B.4 i iothirg i n  t he se  regulat ions  s h a l l  lidt t h e  k ina  and amo-at 
of ion iz ing  r ad i z t i on  t h a t  mzy be i n t en t i ona l l y  a-nistered 
t o  an ind iv idua l  f o r  Ciagnostic,  the rapeu t ic ,  o r  a e d i c a l  
research p u q o s e s  by o r  under t he  d i r ec t i on  of a physician,  
d e n t i s t ,  o r  chiropodis t  ( p o d i a t r i s t ) .  

C. Def ini t ions  

Because t h e  ~ r e c i s e  meaning given t o  one o r  nore c r i t i c a l  t e r m  frequent ly  
d e t e d n e s  t h e  inte-rpretat ion of e statement,  t h e  following de f in i t i ons  a re  
given f o r  c e r t a i n  words and phrases as they a r e  used i n  these  regulat ions  o r  
as they n2y be i n t e ~ r e t e d  by t h e  Cepartzsnt r e l a t i v e  t o  r ad io lo s i ca l  health 
matters.  .The l i s t  is  not intended t o  be a c o n ~ l e t e  g l o s s a r ~  of r ad i a t i on  
t e m i ~ o l o g .  
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ABSORBED DOSE means the  mount of enerm h q a r t e d  t o  matter by' ionizing 
rzciiation per uit  nass of i r r ad ia t ed  ma-terial at. t h e  place of i n t e r e s t  
( a  u n i t  of absorbed dose is the rad) .  I n  these regulations the  absorbed 
dose i n  rgln is the  EU3E dose. 

--Internal absorbed dose means an absorbed dose resu l t ing  from 
radioactive substances within the  body. 

--External absorbed dose means an absorbed dose resu l t ing  from 
a source(s)  of ionizing radiat ion located external  t o  the body. 

ACCIDEXL' means zn unforeseeable event. o r  occurrence. 

ADDED r T L m  meam the  f i l t e r  added t o  the  inherent f i l t r a t i o n .  

AIBORIiE RADIOACTIVE IrlATERIAL means any radioactive material  dispe-rsed 
i n  the a i r  i n  t h e  form of dusts,  fumes, mists, vaFoz-3 o r  gasses. 

AIRBORmE RADIOAcTrqx rn means : 

a. any room, enclosure, o r  operating area i n  which airborne radioactive 
n a t e r i a l  ex is t  i n  concentrations i n  excess of the  Radioactivity Concen- 
t r a t i o n  Guide ( RCG) ; o r ,  

- 

5. any room, enclosure, o r  operating area i n  which airborne radioactive 
mater ial  exists i n  concentrations .which, averaged' over 'the number of hours 
i n  any week during which individuals a re  i n  the  area, exceed 25 percent 
of the  RCG. 

A L ~ ~  EQUTVALEIiT means the  thickness of aluminum affording the  same 
attenuation, under specif ied conditiois , as t he  mater ial  i n  -stion. 

.KE4OSEEXE negns .the gaseous f l u i d  surrounding the ear th;  the  a i r .  

ATTEXTATION means the process by which a beam of ionizing radiat ion is  
reduced i n  in t ens i ty  when >assing througfi material. 

SAR,91ER - See PROTECTIVE .B-. . - 

BEAM means the unidirect ional  o r ,  approximately unidirectional flow of 
ionizing radiation. 

CALXNDAR QUARTER means : 

a. a period of t i n e  not less.  than 1 2  consecutive calendar weeks and not 
gres te r  thzn 14 consecutive calendar weeks; o r ,  

b. a period of ti= of 3 consecutive calendar months. 



COZjSTANT POTE:?TIAL (c-,) meens, i n  raciiological ~ r a c t i c e ,  z unidirect ional  
potent ia l  ( o r  voltage) which has l i t t l e  o r  no pertociic variation. 

C O I J T R O ~  AREA mems a defined area access t o  which is controUed f o r  the  
g q o s e  of  radiat ion protection. 

DEAD-IW m T C E  me- a switch so constructed t h a t  a circui t -closing 
contact can only be aaintained through continuous pressure exerted bg 
the  operotor. 

D E P ~ ~ ~  means the D e p b n e n t  of Fublic Health of the  ~ommonwe'alth of 
Mas sachus e t t s  . 
DIAGNOSTIC-TYPE P3OTECTIVE 'TUBE HOUSIiiG means an x-rzy tube housing so 
constructed t h a t  t he  leakage radiat ion a t  a distance of 1 meter from the  
t a rge t  cannot exceed 100 milliroentgens in 1 hour when the  tube is being 
operated a t  any of i ts spec i f ic  rat ings.  

~ R O ~ T  me- all portions of m?nl s ear th ly  surrouqdings ( i n c l u d n g '  
t he  atmsphere)  frequentable and/or u t i l i z e d  d i r ec t ly  o r  ind i rec t ly  by 
m. 

EXPOSURE DOSE means t h e  dose potent ia l  t o  de l ive r  an absorbed dose. a t  a 
spec i f ic  place o r  location. 

FIE4 3ADGE mans a packet of ayoroyriatelg sens i t ized  z t e r i z l  and f i l t e r s  
used t o  determine ;uoounts of ionizing radiation. 

FISTE1R means a device which vhen placed i n  a beam 02 ionizing radiat ion 
w i l l  absorb preferent ia l ly  the l e s s  penetrating ionizing radiations.  

HALF-VALU4: LAYER (hvl )  means the  thickness of an zbsorber required t o  
reduce a beam of ionizing radiat ion t o  one-half its incident in tens i ty .  

HIGZ RADIATION AREA means any area,  accessible t o  and v i s i t ab le  by i n s -  
viduals, i n  which there ex i s t s  ionizing radiat ion a t  such leve ls  t h e t  a 
major portion of the body could receive in.  eny one hour an absorbed dose 
i n  excess of 100 millirem, 

127CIDEi;T means z foreseeable event or occurrence. 

1;JDNDUAL means any numan being. 



IXEREUT FILTRATION means f i l t r a t i o n  i n  the  usable beam caused by the  
wiodow of the x-ray tube and any pex-mauent.tube enclosure o r  coqonents  
thereof.  

IlVSTALLATIOl? meaas a sowce(s  ) , with i ts  associated equipment and the  
sbace i n  vhich it is.. located and/or used. 

IXTERITAL ABSORBED DOSE -- See AESORBED DOSE. 

I O N I Z I X G  RADIATION means any electmmagnetic or  par t icu la te  radiat ion 
caijable of producing ions.,. d i r ec t ly  o r  indi rec t ly ,  i n  its Sassage 
through matter. 

ICILOVOLTS PEAK.(kvp) means the. c re s t  value i n  ki lovol ts  of the  potent ia l  
of a pulsating potent ia l  generator. When only one-hd,f of t h e  wave is 
used, t h e  value r e fe r s  to. t h e  useful  half of the  wave. 

LEN2 EQUIVAGDIT means the  thickness of lead affording the  same attenua- 
t i on ,  under specif ied conditions, as the  material .  i n  question. 

LEAKAGE RADIATlOR mans a l l  ionizing radiat ion coming from within the  
tube housing e x c e ~ t  the  usable beam. 

IMAXMJN PERMISSBLE. AC- EOSE (MTAD) means the. absorbed dose 
which, if accumulated during the  l i fe t ime of an individual and on the  
bas is  of present kncnsledge, is  acceptable t o  the  Department.. 

1ILLIROENTGZJ.V ( m r )  'means one-thousanth of a roentgen. 

MIXOR means any human being vho has not reached the  eighteenth anniver- 
saxy of his o r  her b i r t h  date. 

?40NITC)mG neans the  d e t e d n a t i o n  of the amount of ionizing radiat ion o r  
radioactive contamination present i n  an area o r  of the  emosure dose 
received by zn individual. 

OCCUPANCY FACTOR neans the fac tor  which, f o r  ourposes of evaluating the 
hazards fron ionizing radiat ion,  may be used when making allowances fo r  
the  percentage of tine an individual occuoies a specified erea. 

OCCUPATIOHAL DOSE nems the absorbed dose recoived by an individual whose 
dut ies  of eqloymeat ciirectly or  indi rec t ly  may re su l t  i n  emosure t o  - 
ionizing radiat ion i n  the course of sa id  e q l o p e n t .  

OPZP&?OR1S COIITROL STPITIOB neans an zrea pro-rided Kith protective ba r r i e r s ,  
including a patient-viexfcg device and a means of communicating audibly 
and c lear ly  with the, pa t ien t ,  t o  permit operation without causing the 
operator occuoationally involved with ionizing radiat ion t o  receive za 
absorbed dose i n  excess of the  -G of these re-aulations. 



PEEON mems an individual,  partnership,  association, syndicate,  comyany , 
Xrz, trust, c o ~ o r a t i o n ,  department, bureau, agency, organization, i n s t i -  
tu t ion ,  p o l i t i c a l  subdivision, o r  any other  e n t i t y  recognized by l a w  as 
the  subject of r ights  and duties.  

PERSOmTEL ?4OIlITORIl?G EQUIP?4EXC means devices designed t o  be worn o r  used 
fo r  the  m o s e  of evdluating th= exycsure dose of individuals ( e. g . , f i h  
badges, gocket chanbers , pocket dcskeze r s  , and filu rings ) . 
PROTECTIVE BARRIXR means a b a r r i e ~  of z t tentuat ing materials used t o  reduce 
radiat ion exposure. 

-Primary protect ive b a r r i e r  &am a b a r r i e r  su f f i c i en t  t o  at tenuate  
the  usable beam t o  t h e  required degree. 

-Secondary protect ive ba r r i e r  means a b d e r  su f f i c i en t  t o  at tenuate  
s t r a y  radiat ion t o  the  required degree. 

QUALI7IE.D EXPERT mans an individual having the  'knowledge and trainin.g 
necessary t o  measure ionizing radiat ion and t o  advise r'egarding ionizing 
rad ia t ion  and decontamination. 

RAD mans  "radiation absorbed dose1' and is a measure of the  e n e r a  imprt- 
ed t o  matter by ionizing radiat ion per un i t  mass of i r r ad ia t ed  mater ial  a t  
the  place of interest . .  "One rad is the  measure corresponding t o  the  
absorption of 100 ergs per  gram of matter; one millirzd (mad) = 0.001 red. " 

C e e  

W I A T I O N  AREA means any area accessible. t o  individuals i n  which there  
e-xists ionizing radiat ion at such leve ls  t h a t  a major gortion of the  body 
of such individuals could receive an absorbed dose i n  excess of :  

a. 5 U r e m  i n  any one hour; o r ,  

b. 100 millirem i n  any f ive  consecutive days. 

, RADIATIOIT CAUTION SB4EOL mems t h e  conventional three-bladed design shown 
below with dimension r a t i o s  end colors enqloyed es here specified: 
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a. Design: 

b. Colors employed: t he  c,-oss-hatched a r e s  of the  symbol and required 
l e t t e r i n g  s h a l l  be colored magenta o r  .purpLe and the- b a c k p u n d  o f  t he  
l a b e l  o r  s ign upon which it aFpears s h a l l  be colored yellow. 

X4DIATION UCHIiTE means any device capable of oroducinq ionizing rad ia t ion  
when operated. 

RADIATIOX PflOT3CTION GUIDE (RPG) aeans t h e  absorbed dose which s h a l l  not 
be exceeded. i n t en t iona l ly  Kithout approval of t h e  Departnent and only 
after carefu l  consideration .of t h e  reasons f o r  doing so. Zvery e f f o r t  
and precaution should be taken t o  keep t h e  absorbed dose as far below 
this guide as is pract icable .  

.RADIATION SUIIVEY neans the  evaluation of the  ionizing rad ia t ion  hazards 
i n  and around an in s t a l l a t i on .  It customsl-ily includes a physical s w e y  
of t he  arrmgement and use of t h e  source(s)  a d  measurements of the  
e q o s u r e  r a t e s  under e q e c t e d  oyerzting conditions. 

ASADIOACTIVE YIAZRIAL means any m a t e r i d  ( so l id ,  l i qu id ,  o r  gaseous ) 
which spontaneously &ts ionizing r a i i a t i o n .  



RADIOACTIVITY is  the  distinguishing ghysical cha rac te r i s t i c  of r d o -  
ac t ive  materials Wch s h a l l  be measured i n  te rns  of dis integrat ions 
per  uni t  time o r  i n  curies.  One cur ie  ( c )  = 3.7 x 1010 dis integrat ions 
per second (dps) = 2.2 x loL2 disintegrat ions per minute (dpn). A 
commonly used sub-multiple of the  c i e  is the  microcurie (uc) .  One 

4 '% PC = l P 6 c  = 3.7 x 10 dgs = 2.2 x 10 dm. 

iiADIOACT17TITY C O N ~ ~ T I O N  means the  mount of r a d i o a c t i f i t 7  due t o  
a radionuclide o r  radionuclides quant i ta t ive ly  and qudl i t  a t ive lp  
present i n  a sgecif ied uni t  volume o r  weight of matter. 

RADIOACTIVITY CONCEaPTEiATION GUIDE (RCG) meaas that concentration of a 
rzdionuclide o r  radionuclides i n  t h e  air, water, o r  foodstuffs of 
man's ensrirunment averaged over a period of 13  consecutive weeks 
which would r e su l t  i n  an exposure dos'e equal t o  t h e  absorbed dose of 
the  Radiation e o t e c t i o n  Guides (RPG) f o r  portions of t h e  human body 
of concern. Where and when more than one radionuclide is  present 
i n  t h e  concentration the  gross e f f ec t  of the  mixture s h a l l  be considered. 

RBE DOSE means the  " re l a t ive  b io logica l  effectiveness" dose due t o  
d i f fe rent  t -nes  of ionizing radiation. It is numeric* equal t o  the 

'product of the  dose i n  rads and an agreed conventional (RBE) f ac to r  
acceptable t o  the  Department with respect t o  a pa r t i cu la r  f o n  of 
ionizing radiation. 

RCG - See RADIOACTIVITY CONCETITRATION GUIDE. 

FlEd means a unit of the  KEE dose. 

ROEmTGEm ( r )  is the  unit of exposure dose of x- o r  g a g a  radiation. 
One roentgen is .m exposure dose of x- o r  gamma radiat ion such thz t  
t he  zssociated cor?,uscular d s s i o n  per 0.001293 gram of air produces, 
i n  air, ions c m j i n g  1 e l e c t r o s t a t i c  u n i t  of quantity of e l e c t r i c i t y  
of e i t h e r  sign. 

RPG - See RADIATION PROTECTION GUIDE. 

SCATTERED RADIATIOB means ionizing radiat ion t h a t ,  during passage through 
matter,  has been deviated i n  direct ion.  It may a l so  have been modified 
by. a decrease i n  energy. 

SEALED SOURCE means any radioactive material  and the  p e m e n t  container 
encasing it i n  a sanner intended t o  prevent leakage of .the radioactive 
material  which i s  intended f o r  use i n  i ts  en t i r e ty  as a source. 

SECOiDARY RADIATION means ionizing radiat ion emitted by an i r rzd ia ted  
material. 
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SEIrII-PEWWENTLY ATTACBED means devices attached by s-le mechanical . 
means (spring c l i p s ,  e tc . )  which are  reznovable but not l i k e l y  t o  became 
detached during ordinary usage. 

SHALL denotes t h a t  th& ensuing recommendation i s  necessary o r  e s sen t i a l  
t o  meet t h e  currently accepted standards of protection. 

SHOULD, o r  IS RECOMMEIPDED, indicates ,  advisory recomaendations t h a t  are  
t o  be a p ~ l i e d  vhen practicable.  

SEUTER means a device, generally of lead,  attached t o  an x-ray tube 
housing t o  intercept  the  usable beam. 

SOURCE means radioactive mater ial  o r  a radiat ion machine. 

STRAY RADlATION means ionizing radiat ion not serving any purposefuL use. 
It includes leakage and secondary radiation. 

THERAPEUTIC-TYPE PRmCTIVE TUBE HOUSIUG means an x-ray tube housing so 
constructed t h a t  t h e  leakage radiat ion a t  a distance of 1 meter from t h e  
t a r g e t  cznnot exceed 1 roentgen i n  1 hour and a t  a distance of 5 cm. from 
any point on the  surface of the housing accessible t o  the  pat ient  cannot 
exceed 30 roentgens i n  1 hour when the  tube is  being operated at any of 
its specif ied rat ings.  

TOTAL FILTER me- the  sum of t h e  inherent and added f i l t e r s . '  
. . . ._. .. 

<. 

USABLE BEAM mew the ionizing r s d i a t i o n  which ?asses thmugh the vindaw , . 
aperture,  cone, or. other  . c o w t i n g  device of the  source. 

USE FACTOR means t h e  f rac t ion  of the  workload during which the  usdole 
beam is ~ i n t e d  i n  the  d i rec t ion  under consideration. 

US= mans  a person having administrative and/or responsible control 
over one o r  more ins t a l l a t ions .  

, 
WORKLOAD is  a measure of the  radiat ion output of a radiat ion machine 
expressed i n  milliampere minutes Ter week or roentgens per week a t  1 
meter from the  source. 

X-RAY A P P W  mezns any radiat ion machine designed t o  produce x-rays. 

D. Exeqt ions a d  Exceptions. . 

D . 1  The following mater ials ,  machines, and conditions a re  exenppt 
from these regulations: 
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a. Radioactive n a t e r i a l s  of an equivaient spec i f ic  radio- 
a c t i v i t y  not exceeding t h a t  of na tura l  gotassium (10w9c 
per so 1 . . 

b. Quantities of r-oactive materials not exceeding t h e  
emunts s e t  fo r th  i n  Table 1, grovided t h e  user does not 
possess nore than 10 such quant i t ies  and also. orovided 
the dose r a t e  t o  the whole body, gcsads, act ive blood- 
forming organs, head and trunk, o r  lens  of eye z t  t h e  
goint of nearest  apgrcach t o  such sources does not excesd 
0.5 re= ger  year. The manui'acture of sealed sources shall  
not be exenqt. 

c. Radioactive mater ial  o r  nateria3.s i n  combination o r  not with 
non-radioactive msteriaL having a radioact ivi ty .  concentra- 
t i o n  not exceeding t h e  RCG. 

d. Domestic te lev is ion  receivers (exce* during production 
t e s t i n g  and sers ic ing  with the sh ie ld  removed) , provided 
the  dose r a t e  a t  5 cm, from any outer  surface is l e s s  than 
0.5 mrem per hour. 

e. E lec t r i ca l  e q u i p e n t  t h a t  produces ionizing rad ia t ion  inci-  
dental'to i ts  operation f o r  other  purposes, ~ r o v i d e d  t h e  
dose r a t e  t o  the  whole body, gonads, ac t ive  blood-foming 
organs, head and trunk, o r  lens  of eye (under conditions 
of use) a t  t h e  w i n t  of nearest  aogroach t o  such e q u i p  
nent does not exceed 0.5 rem per year. The production 
t e s t i n g . o r  factory s e d c i n g  of such equipment s h a l l  not 
be e x e q t .  

f .  Rzdiation mackines in a s ta te .  o r  condition such as t o  ' 

render them not c a ~ a b l e  of being used t o  produce ionizing 
radiation. (For e x a q l e ,  x-ray machines i n  t ransport  o r  
e l e c t r i c a l  equipment i n  storage.)  

g. Any radioactive m t e r i a l  being transported i n t r a s t a t e  o r  
i n  i n t r a s t a t e  t ransport  i n  confornance with regulations 
of any governmental agency having a jur i sd ic t ion  over 
safe ty  dhng i n t e r s t z t e  t ransportat ion,  provided t h a t  
regulations of sa id  agency meet the  ionizing radiat ion 
?rotection requir~ments  of these regulations.  

h. Tice ~ i e c e s ,  instruments, novel t ies ,  o r  devices containing 
self-luminous materials i n  mounts not greater  than those 
s e t  for th  i n  Coluzm 1 of Table 1, except during manufacture 
o r  repa i r  of the self-luminous components t h m e l v e s .  
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TABU 1.. 

C 0 l ~  1 
Unseeled 
Sources 
(UC) 

Column 2 
Seded 
Sources 

(PC) 

Column 1 
Unsealed 
Sources 

( PC) 

Column 2 
Serled 
Sources 

( u,c ! , 

I 
i 
I 

i I 
I 

/I 

Actinium 227 0.1 
Americium 241 0.1 
Antimony 124 1 
Arsenic 73 10 

7 4 10 
7 6 10 
TT 10 

Astatine 211 0.1 
Sar ium - 
lanthanum 140 1 
aeryllium 7 100 
Bromine 82 10 
Cadmium- 
silver 109 10 
Calcium 45 1 
CarSon 14 1000 
Cerium-orasco 
d-pium 144 1 
Cesiun- 
barium 137 10 
~orine 36 10 
Ozomiun 51 100 
Cobdlt 58 10 

6 0 10 
~o~per 64 10 
Curium 242 0.1 
Eurooium 154 1 
Fluorine 18 100 
G a l l i u m  72 10 
Gemanium 71 100 
C-old 196 10 

198 10 
199 10 

~io~aiw. 166 10 
I Ryciroger. 

('lritiun) 3 1000 
Indim 114 1 
Iodirie 131 1 

132 10 
Iridium 190 10 

192 10 

100 
10 
10,000 
100 
100 
1 
100 
100 
100 
100 
100 
100 
LOO 
100 

100 

100 
100 
100 
100 
- 1 

1 
100 
190 
100 
1 
100 
100 
100 
100 
100 

10 
19 
100 
100 
100 
100 
100 
100 
100 

A- 9 I 

1 I 

10 i 
100 I 
100 1 
100 1 
100 i 
1 ' I 

I 
I 10 

1000 
100 

100 
10 
10,000 

10 

Iron 55 10 
59 1 

'-ton 85 1000 
Lanthanum 140 10 
Lead 203 10 
210 c dtrs 0.1 
Lutecium 177 10 
~angarlese 92 1U 

5 4 10 
5 6 10 

Kolybdenum 99 10 
flickel 59 10 

6 3 10 
niobium 95 . . 10 
Palladim- 
rhodium 103 10 
Palladium 
silver 109 10 
P5asphorus 32 10 

LOO Platinum 191 10 
100 I 193 10 

Plutonium 239 0.1 
100 I)oloniun 210 0.1 
100 loo0 I ?otasaium 42 10 
100 Praseodymium143 10 
1 
10 
1000 
100 
1000 

Promethium 147 10 
Radium 226 0.1 
Rhenium 183 10 

186 10 
Rhodium 105 10 

100 I Rubidiun 86 10 
100 
100 
100 1 

1 10,000 
10 
10 
100 
100 
100 

Buthenium 103 10 
Ruthenium- 
rhodium 106 1 

Szmr iun  151 - 1 

153 10 
Scandiun 46 10 

4 7 10 
48 10 

Silver 105 10 
110 10 
111 10 
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D.2 In  conformance with Section B . 3 ,  such portions of these regula- 
t i ons  as per ta in  t o  records and reports on enployees do not apply 
t o  users ob sourczs sgec i f i ca l ly  regis tered *Ath the  Departnent 
of Labor "and Industr ies  of the  Commonwealth, i f  t he  user  complies 
with per t inent  and compatible provisions of Indus t r i a l  Su l l e t in  
No. 5 of sa id  Department of Labor and Industries.  

- 

D.3 The Departsent m a y ,  upon request of any person o r  uDon i t s  own 
i n i t i a t i r e ,  make such exemptions andlor exceptions t o  these 
regulations as it may deem appropriate. 

E . l  Any ex is t ing  user ,  other than one required t o  be regis tered with 
t h e  Departsent of Labor end Industr ies  of the  Commonwealth of 
Massachusetts, s h a l l  r e g i s t e r  h i s  i n s t a l l a t i o n  v i t h  t h e  Depart- 
ment on o r  before August 1, 1962, and a f t e r  August 1, .1962, any 

I proposed i n s t a l l a t i o n  s h d l  be rzgis tered by the user thereof 
p r io r  t o  receipt  of the source. The application f o r  regis t ra-  
t i o n  s h a l l  be submitted on a forn ?roviOed by the  Department. 

Column 1 : 

Unseeed 
Sources 

( P C )  

E. 2 Dental r a d i o g r a ~ h i c  i n s t d l a t i o n s  u n ~ e r  the  .control  of a dent i s t  
regis tered under the  provisions of Chapter U 2  of the  General 
Laws as anended s h a l l  be deemed t o  be regis tered under the pro- 
visions of t h i s  section. 

Sodim 22 10 
24 10 

Strontium 89 - 1 

Stront i u -  
fltrium 90 0.1 

I S u l m  35 10 
1 Tactalum 182 10 

I Teciaet ius  96 1 
99 1 

Telluriun 127 10 
129 10 

Thallium 200 10, 
201 100 
202 10 
204 10 

Column 2 
Sealed 
Sourc e  s  

( P C )  

1000 

10 

10 
100 
100 
100 
1 
10,000 
100 
10 
100 

100 

ColLml 1 
Unsealed 
Sources 

( P C )  '! 

100 
100 
10 

1.0 
100 
100 
10 
10 
100 
100 
100 
1000 
100 
100 

Coluinn 2 
Seeled 
Sources 

(uc 
.( 

Thorium nat . 100 
Thorium- 

grotactinium 234 1 
muliun- 

fiterbium 170 1 
T i c  113 10 
w a s t e n  181 10 

185 10 ' 

Uraninum 233 0.1 
natural  1000 

Vanadium 48 10 
Ytterium 91 - 1 

zinc 65 10 
Zirconium- 
niobium 95 10 
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E.3 I n s t a l l z t i o n ( s )  i n  hospi tals  l icensed by the Der~artment under 
the  provisions of Section 71 of C'ha~ter 111 of the General 
Laws as anended s h a l l  be deemed t o  be regis tered under the  
provisions of t h i s  section. 

E. 4 The- user s h a l l  no t i fy  the  Deoa3-t-t i n  wri t ing Jrithin 30 
days a f t e r  any changes with respect t o  h i s  regis tered ins t z l l c -  
t i o n  vhich may increase i t s  potent ia l  as a source of i c r i z ing  
radiation. . . 

E. 5 Achavledpent  of r eg i s t r a t ion  shal l  cot imply the  Depart-neat 's 
zpproval of the  conditions described i n  the  r eg i s t r z t io s .  

F. Radiation Protection Guides (RF'G) and Radioactivity Concentration 
Guides (RCG) and Application Thereof. 

Each user s h a l l  control all sources of ionizing reAiation f o r  
which he is responsible i n  such a way as t o  provide reasonable 
assurance t h a t  no individual s h a l l  receive an absorbed dose i n  
excess of t h e  RPG s e t  for th  i n  this section. Au absorbed doses 
of ionizing rzdiat ion t h a t  individuals are  allowed t o  receive 
and amounts of radioactive materials released t o  the  environ- 
ment s h C  be kept t o  reesonable midmms i n  conformance with 
the  m o s e  of these regulations. 

F.2 The RPG values s e t  fo r th  i n  this section are  i n  addition t o  
those received by the  individual from all sources of ionizing 
radiat ion natural ly  present i n  the '  environment and from t h a t  
in ten t ional ly  administered f o r  d i w o s t i c  and therapeutic 
purposes. 

F. 3 Radiation Protection Guides ( RPG ) - Occubational 

F.3.1 The RPGts f o r  individuals occupationally involved 
with ionizing radiat ion a re  s e t  fo r th  i n  Table 2. 

F.3.2 The R P G t s  f o r  any minor, whether o r  not occupa- 
t i o n a l l y  i n v o l ~ e d  d i r ec t ly  n t h  ionizing radiat ion,  
a re  s e t .  fo r th  i n  Table 3. 

F. 4 Radiation Protection Guides (RPG) - Non-Occupational a d  Minors. 

F.4.1 The RPG's for  individuels not occupationally involred 
with ionizing radiat ion are  s e t  for th  i n  Tzble 3. 

F. 4.2 The -WG's fo r  any minor, whether o r  not occupationally 
involved d i r ec t ly  with ionizing radiat ion,  a re  s e t  
.forth i n  Tzble 3. 



TARLE 2. 

RADIATION PROTECTION GUIDES ( R  PC.) - OCX:li P.A~l'I.ON.4 ld .AD~I14T  

ABSOKHED DOSES 3'0 A D U L T  IfSDIVIDU.4I-S ' 

OCCUPATIONALLY INVOLVED W I T H  IONIZlNG RADIAT'ION 
- - - - ~ ~ 

*Formula: l't~i, RIB(; l i r i ~ i t  1)f 5 rcrl, may  I ic cxcrcdcd p rov ided  111.at: 

Po r t i on  o f  t h e  Body  o f  
l n d i v i d u r l r  Occup r t i ona l l y  
I nvo l ved  w i t h  I on i z i ng  
k n d i r t i o n  

. . -- 
w h o l e  n t d y  

'(;onads 
Act ivc U l txx i .Fonn ing Organs 
I I c a d  ant1 Trunk 
I.cn9 oi Eye - . . - . . -. - - 
Sk in  o f  \ v l ~ o l e  Dmly 
* r l ~ y  r o h l  

-. - -. -- - 
l1a11ds ant1 Forcanns 
Fcct and Ankles - 

( n !  t hc  user Ibag d c t c r ~ ~ ~ i r ~ c c l  t hc  inclivtclual'c p rcv ious l t  acc~~m.r la.rcd o c t u ~ ~ a t i o n a l  ?lo.~e. 2nd 

i b )  1t1c close, when acltlcd l o  the  previoc~sly acctrn~ulatct l  r ~ c ~ ~ p a t i o n a l  tlosc, cloes not c*c'ec~l ~ t t c  n lau l r l~ t r rn  pcc8111\\1lilr a c c u " ~ t l l ~ ~ ~ . ~ l  
tlc~sc ( h f I b A n )  ca lc~r la rcd  accord ill^ 11) l h e  f o r ~ l r t l i i :  
hl l1A1) = 5 (N.IA) renrs. wlrcrc N is the  i nc l i v i t l ~~a l ' s  agc in full ycan; and. 

10 d t l r i n g  any p c r i c ~ l  o f  I 3  co l r scv~~ t i vc  wcckr, t l l c  I I I~X~ I I I I I~  tlnsc of 3 rc111r is no1 c x c e c d ~ ~ I .  
e . 2 ~  rrln/ycal. cor raponc l i t~y ;  t o  an avt-raga: a l ,s~~~. l~ce l  close rare of 11.56 rc.111 pe l  wcrk ,  wh ich  i s  t h r  t l aw  cuf icctr( l  11) ~ r s u l t  f r o m  a b , ~ l v  

den of 0.1 ,,p of Rarm pitas 3&3, o f  i t s  ~1aul;htcr ~ i r d ~ r c t c  o r  t h r l r  bidOqii3i IXIIIIV;LICIII 

RIB(. L im i ra t i on r  o n  that Po r t i on  o f  t h c  T o t a l  
n o r c  R e ~ c ~ l t t n p  f r o m  l n ~ r r n a l  L x p u ~ e  

A h m r l e d  Dmc I r\ bsor bed  Dose 
l r o m  I f ronr 

A i r  U r c a t l ~ c d  \ \  3rt.1 ot  FOoclstriRs C.nnc11111c81 
R r n ~ / l f  w c c b  K c t n / l  3 wcclrr 

--LA .- . . 
1.25 0.125 
1.25 ! 0.125 

1.25 8 0.125 
l.2c, 0.125 
1.25 I 0 125 

7.5 n 75 
7.5 0 75 - - .  

O t h e r  01 j ians  15 - 
h r e  28' ' 

RPc for  T o t a l  Dosc R c i u l t i n g  f r o m  b o ~ h  
Ex te rna l  and  I n t c r n a l  Exposure 

- .- -- 5 - - I=-_- 3.75 .',--.-.. 0 375 - 
7" I 0.7 

'A luorbcd D o x  
Rcrns/year 

-. 
5 0  
5 
5 .  
5' 
3' - -- - .. - - 

30 
3 0  --------- 

M a x i m u m  Ratc  of 
A c c ~ ~ r n c ~ l a t i o n  

R c n ~ s  ill 19 w c c L  

3 
3 
3 
9 
3 

ln 
10 - 

75 
7 5  . --- 

25 
25 - - I -- - .. --- 



T A B L E  9. 

HADIATIOS PROTECTION GUIDES', (RPG) - SOS.O(;~;UI':\ !'lO.\.il. . \SD JlISQRS 

AnSORRED DOSES T O  l ~ l ~ l ~ l n l ! . \ l ~  SOT OCCUP.\TIOS\I.I.Y 

INVOLVED WITH 10KIZISG RAI)I,4TIOS :\sD .\llYORS 

.Not morc than 0.5 rrm/yr. 01 the i n d i a l e d  total yearly dora ahall m u l t  from a l e m a l l  e x ' p u r c .  

Aapcct of the Geneml 
Environment in and/or 
f rom Which a n  Individual 
Mi4h1 Be E x p o 4  to 
1on11ing Radration - 

Ambient Air Space 
(External Erporurc) 
Air nrea t l~ed  and  W a ~ c r  

and FoodrtuNr 
Con~urncd 

(Internal E x p u r r )  

RI't; .4hw11l,d I\osr: 
to 

Intlicatcd Portions o l  the Ilo3;: of a "S1~11i1ari \Ian" - - - . - - - - - . . . - - - - - 
Extcrnal ExKr= 

Only 
To 

W ttolc 
B d y  
05 

rrm/yr.  

.--- 
' Total Dose Hcsulting Iro111 b t h  Estcl.nal anal lntcrorl E r p u u a "  

to  
IVholc. M y  
Cnnadr 
.\cI. RI.-Form. Organs 
llcad and Trunk  
Lena d Eye 

Noi mo,re 
than &I25 
m in  19 
conarc. wlu. 

Ilantls and 
Forea~mr 
Fcct and 
. i n k l o  

Skin o l  \Vh. M y  
Thymid 

No! more 
than 0.75 rern 
in  13 con=. 
wlu. 

Other 
O r p n r  

- -. 
Bone 

-- 
Not more Not morc  
than 
1.875 rem 
in 13 w b .  

Not more  
than 
0.7 rcm , . 
in If wks. 
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F.5 Radioactivity Concentration Guides ( R C G ) .  

3.5.1 The RCG referred t o  i n  these regulations is t h z t  con- 
centrat ion of a radionuclide o r  mixture of radionu- 
cl ides  i n  the  air ,  water, o r  food yortions of man's 
environment vhich, calculated on the  basis  of most 
recent s c i e n t i f i c  h a r l e d g e  and a s s u q t i o n s  a c c e ~ t -  
able t o  the  De?artment, would cause an absorbed dose 
o r  doses of ionizing radiat ion equal t o  the  occuya- 
t i o n a l  o r  non-occu~ational W G  (whichever is  of in- 
dicated concern) of these regulations.  Such recom- 
nendations of recognized author i t ies ,  such as t he  
Bational Committee on Radiation Protection aad Measure- 
ments, as may, from time t o  t i m e ,  be acceptable t o  
t h e  Department aay be used i n  t h e  calculat ion o r  
determination of the  zgplicable RCG, but s a id  recom- 
mendations are not t o  be construed as part  of these 
regulations. In the a s l i c a t i o n  of the  RCG, the  user 
s h a l l  take cognizance of all sources from which any 
individual may, o r  is . l i k e l y  to,, recoive an absorned 
dose, '=d t he  total .  absorbed dose froin a U  such 
sources s h a l l  not exceed the  RPG. 

F.6 Application of Radiation Protection Guides (ZG) and Radio- 
a c t i v i t y  Concentration Guides ( RCG ) . 
F.6.1 When radioactive materials are released t o  t h e  envinn-  

ment and may cause an in t e rna l  absorbed dose, t h e  
rad ioac t iv i ty  concentration i n  tha t  portion o l  t he  . .. 
e n ~ r o n m e n t  f r o m  which the  radioactive mater ial  may 
be absorbed by the  body s h a l l  be controlled by l i m i t -  
ing t h e  aclounts a d  r a t e s  a t  which such materials 
are released t o  the  environment. In  the  application 
of this sect ion,  t he  rad ioac t iv i ty  concentration i n  
the  air, water, o r  foodstuffs tzken in to  the  body, 
averaged over any period of 13 consecutive weeks, 
shal l  not exceed the  RCG. 

~.6.2 When t h e  external absorbed dose t o  the  t i s sues  of t h e  
body r e su l t s  from redioac t iv i ty  concentrations i n  the  
atnosphere, the  rad ioac t iv i ty  ccncentration s h a l i  be 
controlled by l i a i t i n g  the  amounts and r a t e s  a t  which 
such materials m e  released t o  the atmosphere and such 
concentrztions s h a l l  not exceed the RPG. 
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F.6.3 l aen  the  external  absorbed dose t o  the  t i s sues  of the  
body re su l t s  f m m  ionizing radiat ion from sources lo- 
cated in controlled areas ,  t he  absorbed dose t o  the  
individual s h a l l  be control led through u t i l iza$ion  and 
application of w o s u r e ,  occupancy., and shielding fac- 
t o r s  and s h a l l  not exceed the  RPG. 

P.6.4 I n  meeting the  requirements fo r  the  orotection of iadi- 
viduals against hazards a s s o c i ~ t e d  v i t h  sources of ioniz- 
ing radiat ion subject t o  resgonsible contra1 and/or radio- 
ac t ive  laaterial  escaping controlled areas o r  being dis- 
charged t o  the  environment, the  user may make reasonable 
allowances f o r  exposure and occu~ancy fectors  and man- 

, mde o r  natural  mvirorunexatal phenamena. 

F . 6 . 5  Recammendations of the  National Committee on Radiation 
Protection and'E4easurements may be used as guides o r  
as bases f o r  calculat ing t o  obtain o r  maintain adequate 
protection f o r  the  general public and individuals against 
hazards associated with sources of ionizing radiat ion 
within the meaning of these regulations,  but s a id  recom- 
mendations shall not be considered, i n  whole o r  i n  par t ,  
as a portion of these regulations. 

G. Responsibility. . " 
. . 

G.1 The user sha l l  be r g s p n s i b l e  for and shall establish operating 
ru les  and procedures which w i l l  provide reasonable zssurvlce 
tha t  the  other  provisions of these regulations ?till be carr ied 
out,  axid t h e  user  should keep himself informed on nmcedures 
and methods based. uFon current developent  s and rerolmnenriations 
of howledgable au thor i t ies  such as the  National Conmittee on 
Re+ation l?rotcc.tiun and Measurements . 

G.2 Uhere necessarg t o  assure compliance with the  other provisions 
of these regulations,  t h e  user s h a l l  provide, or  have readi ly  
available a t  h i s  disposal, properly maintained and cal ibrated 
instruments adequate for  the detection and measurement of 
i o n i z h g  radiation. 

The user s h a l l  provide and require use of safe ty  devices a d  
e q u i p e n t ,  f o r  protection against the  hzzuds  of ionizing 
radiat ion,  t o  and by every indivi6uel (including v i s i t o r s )  
admitted t o  his i n s t a l l a t ion  and s h a l l  enforce a l l  ionizing 
radiat ion safe ty  ru les  tha t  concern or &fect s a i d  individual 's  
conduct and s h a l l  provide, or  cause t o  be provided, any neces- 
sary ins t ruc t ion  concerning t h e  attendzat ionizing radiat ion 
hazards. 



G.4 The user  s h a l l  mdse an evaluation of his i n s t a l l z t i o n ' s  nuclear 
incident potent ia l ,  take aopropriate s teps t o  guard against 
such an o c c m e n c e ,  and es tab l i sh  an emergencj p l a ,  as ~ E W  be 
indicated, t o  minimize the  hazard from ionizing rad ia t ion  t o  
h i s  eq loyees  and the  generel public and a w e  t o  pr ivate  and 
public property t h a t  may r e s u l t  from such an incident.  The 
user s h a l l  inform the  Departinent of n i s  emergency ?la and, i n  
the  event of such an incident ,  s h a l l  notifi j  the Departmect and 
i n s t i t u t e  such ~ o r t i o n s  of his plan as nay be d e a e d  reasocable 
and advisable. SucS act ion as the  user  may take i n  conr'oriance 
with such a plan submitted t o  and a~proved by the  Dep-nent 
s h a l l  not be deemed i n  v io la t ion  of these regulations.  

G. 5 In the  event of an accident t h a t  may r e s u l t  i n  a nuclear occur- 
rence, t he  user  s h a l l  apgraise the  s i tua t ion  and take such 
reasonable and appropriate s teps  as may be indicated on the  
bas is  of information avai lable ,  t o  minimize the  hazard from 
ionizing rad ia t ion  and danger t o  his erpployees and tke  generzl 
p b l i c .  Such reasonable act ion as may be taken under t h i s  
sect ion s h a l l  not be considered a v io la t ion  of these regulations. 

3. Suneys  and Monitoring. 

H . 1  The user  s h a l l  grovide f o r  adequate surveys and monitoring of 
a r e s  both ins ide  and outside the  area under h i s  control ,  suf- 
f i c i e n t  t o  assure conqlidnce with other  sect ions of these regu- 
l a t ions ,  and s h a l l  m i n t a i n  records thereof. 

8.2 The user  s h a l l  provide f o r  personnel mni to r ing  of all occuna- 
t i ona l ly  exposed individuals within a controlled area. However, 
such monitoring s h a l l  not be required i f :  

a. t he  dose t o  which any sa id  individuzl is e q o s e d  can be 
demonstrated t o  be predictable and, fo r  adul t s ,  l e s s  than 
25 per  cent of the  RPG  able 2) and, f o r  minors, le,ss 
than 50 per. cent of the  RPG (Table 3 ) ; and, 

b. reasonable assurance can be given tha t  EZI accident.causing 
exposure i n  excess of the  RPG will not occur. 

I. Records and Reports. 

1.1 The user s h e l l  keep w o s u r e  records szch zs nay 5e required 
i n  Section H and s h a l l  preserve these records on each indivi- 
dual whose nane i s  on the  user 's  em5loyee ros te r  fo r  a period 
of time of 5 years a f t e r  terninat ion of e .q lopent  uniess 
extended by the  Department. When an individual 's  eqiloyment 
is  permanently terminated, t he  user ,  upon request of the  Dep&- 
ment o r  sa id  individual,  s h a l l  provide the  Department and the  
f o m e r  employee with a summy of the  records for  each calendar 
year of eq loynent .  These records s h a l l  include the  individual 's  
Social  Security number. 
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1.2 The user  s h a l l  record the  de ta i l s  of any circumstances wherein 
any individual receives an absorbed dose, as a resu l t  of 
sources under h i s  control,  i n  excess of the  WG. This re,-a- 
t i o n  s h a l l  not a ~ l y  t o  absorbed doses resu l t ing  from ionizing 
radiat ion arbinis tered t o  an individual f o r  diagnostic o r  therz- 
peutic medical m o s e s  by a ghysicizn, den t i s t ,  o r  chiropodist 
(pod ia t r i s t  ) . 

i . 3  The user  s h a l l  keep records showing the  date,  amount, and kind 
of rsdioact ive mgterials received at his premises from other  
users and an inventory of such radioactive materials a t  h i s  
in s t a l l a t ion .  

I. 4 The user  whose i n s t a l l a t i o n  contains or e g l ~ y s  faci l i t ies  . 
capable of producing radioactive materials (as i n  t h e  case of 
a reac tor  o r  p&icle accelerator)  s h a l l  keep a record of the  

' kinds and.amounts of radioactive products in ten t ional ly  pro- 
duced. 

1.5 The user s h z l l  keep records showing the  date ,  amount, and kind 
of radioactive materials shipped from his i - ta l la t ion.  

1.6 The user shal l  keeg su f f i c i en t  records of t h e  kinds and amounts 
of radioactive materials released from his i n s t e a t i o n  t o  the  
environs t o  denqnstrzte c k l i a n c e  with other sections of these 
regulations.  

1.7 When it is ?mown o r  believed t h a t  an individual( 3 ) may have 
received an absorbed dose i n  excess of the  a ~ p l i c a b l e  WG, 
the user s h a l l  report  t o  the  Depr t sen t  by l e t t e r ,  within 7 
days of the  discovery, all of the  f ac t s  relevent t o  the  incident 
or aeeiden* and 3 h d l  place a c o w  of the  report i n  t h a t  Indivia 
dual's personnel f i l e  i f  he be an az loyee .  Absorbed doses i n  
excess of 5 times the  annual allowable F P G  s h a l l  be repol-ted 
immediately. This regulation shal l  not a?ply t o  absorbed doses 
resul t ing from ionizing radiat ion administered t o  an individual 
for  diagnostic o r  theraseut ic  medical purposes by a physician, 
den t i s t ,  o r  chiropodist (pod ia t r i s t  ) . 

1.8 ' Except zs ap~roved by the  Department, the user s h i l l  reyort t o  
the Degartment within 24 hours ( se id  r e p o n  t o  be confimed by 
l e t t e r )  any release of radioactive n a t e r i a l  t o  the environs of :  

a. a concentration which, when. averqeci over 24 hours, 
exceeds 500 times the RCG; o r ,  
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b. a t o t a l  quantity,  i n  any 24-hour period, which exceeds 
100 times the.  amount s e t  fo r th  i n  Colunn 1 of Table 1 
of these 'regulations. 

1.9 The los s  o r  t h e f t  of o r  damage by f i r e ,  e-xz,losion, nat&al. 
phenomena, o r  accident t o  any source s n z l l  be r epoeed  3y 
telephone t o  the  Department v i t h i n  24 hours, and sa id  report  
s h a l l  be confirmed by l e t t e r .  

1.10 All records referred t o  i n  Sections ?I and I s h a l l  be made 
avai lable  t o  the  Departinent upon request. 

J. Storage of Radioactive Materials. 

J.l fiadioactive materials shall be ke* o r  s tored i n  a manner t h a t  
w i l l  provide. reasonable assurance t h z t  no individual w i l l  re- 
ceive an absorbed dose i n  excess of the  RPG. I n  this regard, 
precautions t o  minimize e q o s u r e  t o  ionizing radiat ion of any 
individual i n  the  event of f i r e ,  earthquake, flood, windstorm, 
e q l o s i o n ,  o r  other emergency should be taken, and the  storage 
f a c i l i t i e s  should be su i tab ly  designed with r e s ~ e c t  thereto.  

5.2 Any radioactive material  i n  storage s h a l l  be secured against 
unauthorized renoval from t h e  place of storage. 

5.3 The user sh,& notiPy the  l o c a l  f i r e  departnent of the  presence 
on h i s  premises of any rzdioactive m a t e r i a  t h a t  nay >resent 
spec ia l  f i re-f ight ing problems o r  require spec ia l  precautionary 
measures i n  czse of f i r e  o r  other  na tura l  catastroghe , and he 
s h a l l  es tab l i sh  e f fec t ive  l i a i s o n  v i t h  the  f i r e  department i n  
regard t o  t h i s  matter. 

Radioactive Contamination Control and Removal. 

K . 1  All work with radioactive materials s h a l l  be czrr ied out under 
such conditions as t o  ninimize the  poss ib i l i t y  of any contami- 
nation tha t  would r e su l t  i n  any individual. receiving an absorb- 
ed dose i n  excess of the  WG. 

8.2 Every person using radioactive ina te r id  other than a sealed 
source s h a l l  have on iznd o r  immediatelg zvailable an instru-  
m e n t ( ~ ) ,  properly cal ibrated =d maintained, su i tzb le  fo r  t h e  
detection and measuremeat of contamination i n  accordance with 
the requirements of t h i s  section. The Department z ~ y  require 
tne  same o r  sinilar instrumentation fo r  users of sealed sources. 



TABLE 4. 

CAlJTlON SIGN AND SIGNAL DEVICE REQUIREhIE.VTS 

(Where Requiied &rd Description ~ l ~ e r e o f )  

Arca of Concern 

b) High Radiation A r u  

-- 
c) Airborne Radioactivity Area 

d) E n t n n t r  to  a r e v  o r  moms in 
which radioactive lnatcrial i: 
u r d  or  atorecl in an amount 
exceeding 10 t i m a  the amourll 
of radioactive material ex 
c n ~ p t c d  by Table I .  

c) Radiation hlachinc* 
*In t l ~ e  caw of x-ray machines any 

Rcquired 
Caution Signs Containinn I 

Radiation Caution 
Symbol 

C a u t i o n i q  
Wotds 

Caution (a b n g e r )  
Raciiacion Area 

Caution (a Danger) 
High Radiition Arca 
Caution ( a  b n g r r )  

Airborne Rsdioacuvit y Area 
Cahtion (m b n g e r )  

Radioactive Matcrial(q (and. wherc 
practical, dacr ibc  the quantities 
and kinds of rad oaaive ~naterials 

Sec Sat. L.2 if area is also a 
l l igh Radiation Arca - 

None 

-I -. 
Y e s  . Caution (or Dange~) Radiatio~r I-. L.abel p h c d  on the control 
Ycs Cautinn (or Dal%-r: X-ray Area psncl 
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K.3 The Departmeat nay require a su i tab le  patte-rn of york rules  
a ~ p l i c a b l e  t o  i n d i e d u a l  users ,  as nay be indiczted. 

L. Use of Caution Signs, Labels, and Signals. 

L . 1  The user s h a l l  indicate  the gresence of ionizing rzciiation ic 
cerzain areas by posting conspicuous signs o r  labe ls  - ~ h i c h  beer 
the  radiat ion caution symbol znd a p x o y r i a t e   ord ding (as  s e t  
fo r th  ia Table 4 )  t o  explain the  nature and indicate  the  exis- 
tence of the  tazard. The use of such signs f o r  other  than t h i s  
e-ress purpose is prohibited, and the  user s h a l l  remove a l l  
such signs and labe ls  when no longer required by the  orovi- 
sions of these regulations. This regulation s h a l l  not a?pPj t o  
areas used f o r  medical, dental ,  cfiiropodal, and veterinary x-ray 
diagnosis o r  theram.  

L.2 Each high radiat ion area s h a l l  be e q u i p ~ e d  with an in t e rna l  
control c i r c u i t  which s h a l l  e i t h e r  cause the  l e v e l  of ionizing 
radiat ion t o  be reduced below t h a t  a t  which an individual might 
receive an absorbed dose of I00 mrw i n  any one hour when i n  

. t he  area o r  s h a l l  energize a conspicuous'visible o r  audible 
alarm s ignal  o r  a barricade s*tably labeled i n  such a ma.nner 
t h a t  the  individual,  vhen entering the  area,  and the  responsi- 
b l e  person i n  charge a re  made aware of the  i n d i ~ . d u a l 1 s  entry 
in to  sz id  area. If an area is  a high radiat ion area f o r  a 
periqd of t h e  of 30 c o n s e c ~ t i v e  days o r  l e s s ,  a control  c i r -  
cu i t  is not required provided t h a t  a barricz2e (such as a 
fence 'or roye) is  erected, the  required caution signs are 
posted, and the  area is kept under surveillance by the user 
o r  h i s  designated representative.  

L.3 All inachines and devices c a ~ a b l e  of emitt ing ionizing radiat ion 
and all containers , source holders , manufactured products , o r  
other  things containing a quantity of radioactive material  i n  
an amount grea ter  than the  quant i t ies  s e t  for th  i n  Table 1 
s h a l l  be provided with and bear a durable, c lear ly  v i s i b l e  
l a b e l  on which are  W r i n t e d  the  radiat ion caution synbol and 
su i tab le  and descr ipt ive words of caution. 

~ . 4  In addition t o  providing the  standard radiation-hazard symbol, 
each container of radioactive material  s h a l l  be izbelea i n  such 
a manner t h a t  the  kind and quantity of material., date of meesure- 
nent,  and the  name of the  Terson designated responsible for  the 
material  can be eas i ly  and quickly determined. 
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L.5 Exaqt ions from Posting and Labeling Requiremezts. 

2ooms o r  other a r e a  i n  hospi tals  are not required t o  
be posted with caution signs because. of t h e  presence 
of pa t ien ts  containing rzdioactive ,mater ia l ( s )  pro- 
vided t h a t  attendant personnel a r e  adequately ins t ruc t -  
ed as t o  the precautions necessary t o  prevent the  
e-qosure of any individual t o  ionizing radiat ion o r  
airborne radioactive materials i n  excess of the  l i m i t s  
established by these regulatious. 

L. 5.2 Caution signs are not required t o  be posted a t  moms 
and are- containing radioaehive m a h e r i d ( s )  f o r  peri-  
ods of l e s s  than 8 hours, provided t h a t  such mater ia l ( s )  
are so attended during such ~ e r i o d s  tha t  there  i s  no 
chance tha t  any individual could en ter  the  area o r  
room without knowing t h a t  a hazard ex is t s .  

L. 5.3 . The label ing requirement provisions s e t  for th  i n  Sect- 
ion L.3 do not. a ~ 2 l y  i f :  

a. t he  rad ioac t iv i ty  concentration does not exceed 
.:'the RCG; and 

. . 

b. the  absorbed dose t o  an individual v i l l  not exceed 
the W G  ( Non-Occupational and Minors) s e t  for th  
i n  Table 3; and 

c ,  the quantity of the  radioactive a t e r i a l  involved 
d ~ e g  a ~ t  exceed such quant i t ies  of radioactive 
materials as are exempt under the  provisions of 
these ie&a€ibiiS ; by 

d. i n  the  case' of laboratory containers ( e. g, beakers, 
flasks, and t e s t  tubes,  used t rans ien t ly  i n  labora- 

. to ry-  procedures), the user  is  present; o r  

e. the source is a radiat ion machine i n  a controlled 
area of a medical, dental ,  chiropodal, o r  veter i -  
nary ins t a l l a t ion .  

M. Diswsal  o r  Radioactive Materials a d  Wastes. 

M . l  I?o user s h a l l  re lease radioactive mater ia l ( s )  i n to  the air o r  
.dater o r  dispose of such n a t e r i a l ( s )  by bur ia l  i n  such a manner 
t h a t  it may resu l t  i n  any individual receiving an absorbed dose 

, 



of ionizing radiat ion i n  excess of the  RPG. In the  a ~ g l i c a -  
t i o n  of and the  conforming Kith the  provisions of this regu- 
l a t i o n ,  . the user  s h a l l  inyes t iga te  t h e  poss ib i l i t y  of t h e  
dischargecs) of radioactive vastes t o  the  saae environs by 
another user( s )  and, upon becoming cognizant of such common 
use of the  errvirons, s h a l l  cooperate Kith sa id  other  u s e r ( s )  
i n  establ ishing and adhering t o  mutually zgreesnle pro-rata 
l imitat ions uGon t h e i r  respective releases and f i l e  v i t h  the 
Departmnt a s ta tenent  s e t t i n g  fo r th  the  te rns  of such an 
agreement. If such an agreenent i s  not executed - a t h i n  a 
rezsonable time, t h e  Department nay a r b i t r e r i l y  assign quan- 
t i t a t i v e  limits and/or coni i t ions of such releases t o  t h e  . 
users severzl ly  . 

M.2 Each user  s h a l l  control  t he  release o r  discharge of radioactive 
materials t o  the  atzysphtire, inland o r  t i d a l  waters,  sewerage 

' systems, e tc . ,  on the  following bas is :  

The a v e r q e  rad ioac t iv i ty  concentration of the  airborne 
o r  waterborne' radionuclide(s ) a t  points of release from 
control of the  user s h a l l  not excaed the-RCG. However, 
with the  apyroval of the Department, the  user may exceed 
the  RCG,.after demonstrating t o  the  sa t i s f ac t ion  of the  .\ 
Department the  necessi ty  therefor  and the  a~propr i a t e -  

-- , ness of making reasonable use o f  znd allowances Tor oc- 
cuFancy, d i lu t ion ,  dispersion, and the  environmental and 
other fac tors ,  'provided (1) the  radioactive mater ial  being 
discharged t o  inland or  t i d a l  waters o r  t o  a sewer system 
is soluble i n  water, ( 2 )  the  zverzge rad ioac t iv i ty  concen- 
t r a t i o n  of t h e  radionuclide(s) created i n  the  envimnnent 
( o r  portions thereof)  a t  goints frequerrted o r  used by indi- 
viduals does not excced the RCG, and ( 3 )  the t o t a l  quan- 
t i t i e s  of the  rzdionuclide(s) relezsed i n  zny period of 24 

' consecxtive hours s h a l l  not exceed 100 times the .quan t i t i e s  
l i s t e d  i n  Table 1, Column 1. 

N.3 Bo radioactive m a t e r i d  i n  an amount iri  excess of that.con- 
ta ined i n  Table 1 s h a l l  be- disposed of by burial i n  the  ground 
o r  i n  o r  on a land dump or  stored (contained o r  uncontained) 
i n  o r  on unenclosed ground without the  apgroval thereof by 
t h e  Department. 

M . 4  The user s h a l l  keep records of all sa l e s ,  t r ans fe r s ,  mdlo r  
disposal or  2ny source(s ) .  
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M . 5 ' .  ~ 0 t h i . n ~  i n  these regulations s h e l l  be construed as pe-rmitting 
the  release o r  disposal of materials i n  a manner which would 
b e  unlawf'ul for. other reasons. 

N. General Requiremeats . 
i U . 1  A user- should require an e q l o y e e  or  cotent i& e n ~ l o y e e  t o  sub- 

&t t o  an appropriate medical examination p r io r  t o  the employ- 
ee ' s  assignment t o  an operation ? h e r e  he may receive, o r  is . 
l i k e l y  t o  receive,  an absorbed dose i n  any calendar quarter  i n  
excess of 25 per cent of the  RPG, o r  sa id  em~loyee w i l l  be, o r  

' is like* t o  be, exgosed t o  airborne rzdioactive mater ia l ( s )  . 
i n  an average concentration i n  excess of  10 per cent af the  
RCG and thereafker as may be required by the  user ,  and s h a l l  
provide the  enployee -Ath a copy of the  report  of sa id  medical 
examination upon the  em~loyee's request. 

N. 2 No food, including c ~ d y  and beverages., should be brought i n t o ,  
and. smoking should be prohibited i n ,  any area where unsealed 
'source(s) of radioactive materiel  a re  being used, handled, 
processed, o r  t ransferred,  or  s tored i n  a m e r  which does 
not prevent leakaqe of the  radioactive material(  s )  . . S ~ e c i f i c  
notice t o . t h i s  e f fec t  should be posted conspicuously i n  such 
areas. . 

N . 3  =er establishment of spec i f ic  periods of time t o  be en~ loyed  
by a user as  a calendar quarter,  t he  user should make aDpro- 
priate notation i n  h i s  pertinent records of any change therein.  

X.4  The user should fo rn i l a t e  su i tab le  energency plans as oay be 
indicated t o  protect h i s  eq loyees  and the  public against po- 
tentiaJ. hezards due t o  h i s  spec i f ic  source(s ) ,  and should n&e 
!mown the  d e t a i l s  and e e s t e n c e  of such plans t o  the  Departneat 
and such other  public agencies having a concern, such as boards 
of heal th ,  f i r e  departnents, and police departments. 

X. Severabili ty 

Insofar as the Depertnent m y  provide, ezch section o r  pzr t  thereof of 
these regulations s h a l l  be construed as separate,  t o  the  end thz t  , i f  I 

227 sect ion,  sentence, clause,  o r  phrcse s h d l  be held inval id fo r  m y  
rezson, the  renainder of these regulations s h a l l  continue i n  f u l l  force. 
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.4n Act Authorizing the  Departnent of Public Health. t o  Control the ilazards 
of Ionizing Radiation. 

3e it enacted, etc.  , as follows : 

Chapter 1\11 of the  General Laws is  hereby amended by s t r ik ing  out Sect- 
ion >By inser ted  by Cheyter 335 of the  Acts of 1955, and inser t ing  i n  
pl.ace thereof: t h e  fo l lmdng section :-- 

Section 5B. The departsent may require r eg i s t r a t ion  of sources of ioniz- 
ing radiat ion and s h a l l ,  from time t o  t i m e ,  a f t e r  a public hearing, pre- 
scr ibe  and es tab l i sh  rules  and regulations t o  control  t he  radiat ion hazarcis 
of radioactive materials and of -chines which emit . ionizing rad ia t ion  fo r  
. t he  purpose of protecting the  general public and individuals against haz- 
ards associated with the  use, t ransportat ion,  storege, packaging, s a l e ,  dis- 
t r ibut ion ,  production, and disbosal thereof.  Such rules  and regulations 
s h a l l  not lipit the kind and amount of radiat ion t h a t  may be in ten t ional ly  
administered t o  a ?erson o r  animal f o r  diagnostic, therapeutic o r  experi- 
mental purposes by or .under  the  direct ion of a physician, den t i s t ,  chiro- 
pdist ( p o d i a t r i s t ) ,  veter iqar ian o r  other person licensed t o  so adminis- 
t e r  radiat ion under the  laws of the  commonwealth. Such rules  and regula- 
t ions  s h a l l  be f i l e d  with the Massachusetts commission on atomic energy 
a t  l e a s t  t h i r t y  days p r io r  t o  t h e i r  e f fec t ive  date and s h a l l  becone effec- 
t i v e  uFon f i l i n g  v i t h  the  s t a t e  secret-, unless a l a t e r  e f fec t ive  date 
i s  specif ied by the degartmeat. Whoever v io la tes  any such ru le  o r  regula- 

. t i o n  s h a l l  be punished by a f i n e  of not l e s s  than t en  nor more than f i f t y  
dollars.  'dhoever, after due not ice,-cont inues t o  v io la te  eny such ru le  o r  
regulation s h a l l  be punished by a f i n e  of not l e s s  than one hundred dol la rs  
nor more than f ive  hundred dol la rs  t o  the  ,me of the  Commonwealth fo r  each 
offense. Eacl day of. such violat ion a f t e r  such notice s h a l l  cons t i tu te  a 
separate offense. The suFreme judic ia l  court o r  superior court uFon apgli- 
cation of the  department, o r  upon application of any party in te res ted ,  
with the  approval of the  depertment, may enforce such ru les  and regulations,  
znd r e s t r a in  the use o r  occu~a t ion  of premises o r  such portion thereof as 
t he  department may s p e c i P ~  u n t i l  such rules  and regulations have been 
comblied with. 

*This Section 53 of C h a ~ t e r  U1,' as provided by Chapter 633 cf t h e  Acts of 
1960, supersedes Section 5B of Chapter I l l  as ?laced i n  the  Generzl Lays 3y 
Chzoter 335 of the  Acts of 1955, zs amended by Chapter 495 of the Acts of 
1966. 
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Nothing i n  t h i s  sect ion s h a l l  prevent the  de~artmerzt of labor  and indust- 
r i e s  from establ ishing ru les  znd regulations fo r  the  gsotection 05 the  
health and safety of employees against ionizing radiat ion i n  any place of 
~ l o y m e n t  as defined i n  sect ion one of  c h a ~ t e r  one hundred and forty-nine. 
Said de~ar tmeat  of labor  and industr ies  s h a l l  consult with the department 
of public heal th  a t  l e a s t  t h i r t y  days pr ior  t o  the  adoption o r  modifica- 
t i o n  of any rules  o r  regulations insofar  as they gertain t o  the  h e d t n  as- 
pects of ionizing radiation. The degartment of gublic heal th  s h a l l  a q r o v e ,  
modin, o r  d i s a p ~ m v e  a l l  ~ r o p o s e d  ru les  and, r e a d a t i o n s  of -wl i t i ca l  sub- 
divisions of the  commonwealth insofar  as  they ce r t a in  t o  the heal th  asgects 
of ionizing radiat ion and no such Iu les  and regulations which do not have 
the  . c~grova l  of the  department s h a l l  be adopted. 

Ar~praved August 30, 1960. 
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(315 C4R 1.00: RESERVED) 

315 CMR 2.00: HAZARDOUS WASTE REGULATIONS 
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2.01: Purpose 

The purposes of these regulations are to define wastes generated 
within the Commonwealth that are considered hazardous and that re- 
quire further control, to specify the manner in which said substances 

- may be handled and to establish controls on disposal sites and disposal 
methods for such wastes. In all instances, the recovery or recycling 
of such wastes to useful products with minimum production of by-pro- 
duct wastes is preferred. 

These regulations ,are  established under the provisions of Sections 
27(8), 52, 57, and 58 of Chapter 2 1  of the General Laws, as amended 
by Chapter 692 of the Acts of 1970. These regulations shall not 
amend, modify or alter existing. laws, , rules and regulations concerning 
water poilution abatement or control, except as specifically set forth 
below. 

The scope of these regulations is intended to cover handling and 
disposal .methods involving conveyance of hazardous wastes by truck, 
rail or vessel from a point or origin to an "off-site" disposal area on 
land or in water. Permits for "on-site" accumulation. of hazardous 
wates by originators of such wastes (such as service stations, indus- 
trial companies, etc.) are not required under these regulations. 
However, subsequent disposal of such hazardous wastes by any per- 
son, including the originator, shall be subject to licensing under these 
regulations and to the penalties provided under the General Laws (ref. 
315 CIWi 2.07). 

Low-level residual quantities of' hazardous substances from the . 
following sources are exempt from these regulations: ' 

(1) Discharges from an appropriate and properly operating waste 
treatment facility, pretreatment facility or other facility complying with 
a State or Federal discharge permit or license or numerical effluent 
standard. 

(2) Discharges to sanitary sewer systems which comply with sewer 
use ordinances or regulations and which do not contribute to a condi- 
tion in contravention or water quality standards. 

(3)  Quantities resulting from normal household use. 

Numerical limits, in terms of concentration or amount per unit time, 
may be established by the Division for specific sources, on the basis 
of individual applications. 

The scope of these regulations specifically, excludes transportation 
and disposal of dredged spoil material, which is subject to U.S. Army 
Corps of Engineers1 permit after certification by the Division of Water 
Pollution Control. The scope also specifically excludes transportation 
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and disposal of municipal refuse, sewage sludge and demolition materi- 
als which are subject to regulation under separate authority within the 
General Laws. 

Collection and disposal of waste oil within the Commonwealth is 
deemed to be within the provisions of these reguations. Section 6.00 
and 8.02 of the Rules for the Prevention and Control of Oil Pollution 
in the Waters of the Commonwealth, as adopted by the Division, and as 
filed with the Secretary of State on June 10, 1969 are hereby repealed 
and included within these regulations. 

2.02 : Definitions 

(1) Hazardous Wastes. Waste substances which. ' because of their 
chem radoacnve,  flammabie, explosive . or other characteristics, 
conet iz ie  or  may reasonably be. expected to constitute a danger to the 
public health, safety or  welfare o r  to the environment. 

(2)  Ori inator. Any person engaged in a business which results or 
reason d-- y may result in generation of hazardous wastes. 

(3)  Waters of the Commonwealth. All waters within the marine and 
territorial boundaries of the Commonwealth. 

(4) Person. Any agency, subdivison or  institution of the Common- 
, w e a l m y  municipality, 'political subdivision, or other quasi-gov- 
ernmental body, individual, partnerships, association, public or pri- 
vate corporation, or other entity and including any officer or govern- 
ing or  managing body of a municipality, political subdivision or public - 

. or  private corporation o r  any other association engaged in the hand- 
ling, transportation, storage or disposal of hazardous wastes. 

(5) ~ & s i o n .  Massachusetts Water Resources Commission, Division of 
W a t e r x o n  Control. 

(6) Board. Hazardous Wastes Board -- Members of the Water Re- 
s o u r c ~ o m m i s s i o n  and the Commissioner of the Department of. Public 
Safery. 

(7) Oil. Insoluble or  partially soluble oils of any kind or origin or 
in anyTom lncltidfng, but not liqited to, crude or  fuel oils, lube oil 
or: sll.~dge ,,, asphalt, insoluble or partially insoluble derivati.ves af 
mneral, animal or vegetable oils, 

2.03: Handlinq of Hazardous Wastes 

(1) -Except as  provided ' in 315 CMR 2.01, no person shall engage in 
the collection, conveyance or disposal of hazardous wastes classified 
within the scope of these. reguations from any site to a disposal site 
off the premises without having obtained a license from the Division of 
Water Pollution Control,. issued in accordance with these. regulations, 
for the appropriate class(es) of hazardous wastes as determined by the 
Board. 

(2) Except as provided in 315 CMR 2.01 no person shall operate a 
waste disposal facility, landfill site, or  storage facility for hazardous 
wastes classified within the scope. of these regulations without havin 
obtained a license from the Division of Water Pollution Control, issue ! 
in accordance with these regulations, for the appropriate class(es) of 
hazardous wastes as determined by the Board. 

(3 )  No person shall dispose of hazardous wastes a t  a land site in the 
Commonwealth unless the site has been approved by the Division of 
Water Pollution Control for disposal of that class of wastes. Any land 
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disposal site will also be subject to current Regulations for the Dispos- 
al of Solid Wastes by Sanitary Land-fill, as adopted by the Division of 
Environmental Health, Massacnus e t t s  Deparment of Public Health. 

(4) No person shall transport hazardous wastes through waters of the 
Commonwealth for the purpose of cff-shore disposal nor dispose of 
hazardous wastes in waters of the Commonwealth unless off-shore 
disposal of that class of waste has been approved by the Division of 
Water Pollution Control and disposal is accomplished in a dumping 
ground designated.by the Division. In no case shall the following be 
dumped in any of the waters of the Commonwealth: 

(a)  Mercury and mercury compounds. 
( b )  Beryllium and beryllium compounds. 
(c) Cadmium and cadmium compounds. 
(d.) Arsenic, lead, and thallium and compounds thereof. 
(e)  Organohalogen compounds and compounds which may form such 
matters in the marine enviroment, including but not limited to Ald- 
rin , Lindane, Chlordane, DDT , Dieldrin, Endrin , Heptachlor , 
Hexachlorobenzene , Polyhalogenated Biphenyls, (PCB), and Toxa- 
phene. 
( f )  Waste oils taken on board for.  the purpose of dumping. 
(g)  Radioactive wastes. 
(h) Military (nerve) gases and other biological and chemical war- 
fare agents. 
(i) Materials in the highest health hazard category (+4) in the 
National. Fire Protection Association identification system. 

(5) Wastes shall be strictiy segregated by classes by the originators 
and the persons involved in collection, conveyance and disposal of the 
wastes. All hazardous wastes shall be stored and maintained in such a 
manner that the contents. of a ruptured container or  other source of . 
spillage ,, whether accidental or  otherwise, will not cause or contribute 
to a coridition in contravention of the Water Quality ,Standards. 

2.04: Classification of Hazardous Wastes 

The following classes of materials are identified as hazardous wastes 
within the scope of these regulations. Materials may be added to or 
removed from each category or additional categories established , b y  
action of the Hazardous Wastes Board. 

(1) Waste Oils. Materials which are classified as waste oils indude 
those oils having flash points a t  or above 100°F which are no longer 
usable for the services for which they were manufactured, due to the 
presence of impurities or loss of certain compounds. These include, 
but are not limited to, crude oil, fuel oils, lubricating oils, kerosene, 
diesel fuels, cutting oil emulsions, hydraulic oils and other non- 

. chlorinated industrial oils that are discarded as waste or  are recovered 
from oil. separators, oil spills, tank bottoms or other sources, 

(2) Solvents and Chlorinated Oils. Materials classified under this 
headina include insoluble or ~ a r t i a l l v  soluble organic chemicals and 
petrol& derivatives which require -special disposal precautions be- 
cause of flammability (i.e. , flash points below 100°F), toxicity or 
composition (i. e .  , contain elements such as chlorine or sulphur in 
concentrations which prohibit conventional incineration). These in- 
clude, but are  not limited to ,  chlorinated solvents, and oils, gasoline, 
aromatics, organic pesticides, polychlorinated biphenyls, and low- 
boiling insoluble ketones, alcohols and ethers. 

(3) Toxic Metals, Etchants, PicUinq and Plating Wastes. Materials 
which are classified under this heading are aqueous solutions and 
sludges containing cyanides or  toxic metals which include, but are not 

I 
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limited to, mercury, beryllium, cadmium, chromium, nickel, copper, 
lead, zinc, arsenic, thallium and an tirnony . 

(4) Exulosives , Reactive Metals and Com~ounds . Materials - which 
are classified under Uus neading are explosives and materials which 
are highly reactive either by themselves or on contact with water to 
form ions or comoounds normally present in sea water. These include, 
but are not limiied to, lithium.,- sbdium, magnesium, aluminum, potassi- 
um and titanium metals and their highly reactive inorganic compounds. 

(5) - Hazardous, Chemical, Biological and ~adioactive Wastes. i ate rials 
included under tAs heading include rmlitary (nerve) gases, other 
biological and chemical warfare agents, radioactive wastes and com- 
.pbun& assigned a moderate or serl'ous hazard category ( t2  or' greater) 
in the National Fire Protection A s ~ ~ i a t i o n  identification system and not 
otherwise classified above, or equipment containing or contaminated by 
such hazardsus materials 

2.05: Disposal Methods and Locations 

Disposal methods and locations for the hazardous wastes classified 
within the scope of these regulations shall only be emitted, accord- 
ing to the class of material, as provided herein. wgere the permitted 
disposal methods are not "feasible or practical," alternative disposal 
methods will be considered by the division of Water Pollution Control 
on the basis of individual applications. A person licensed to collect or 
dispose of such wastes shall make written application to use alternate 
disposal methods to the Board by filing said application with the Di- 
vision of Water Pollution Control, which application shall set forth the 
type and quantity of waste, proposed disposal method and site, and 
alternative methods and sites considered. The Division will investigate 
improved methods for disposal and advise licensed persons as to appro- 
priate disposal techniques. 

(1) Waste OiLs. Insofar as feasible or practical, waste oils shall be 
reprocessed for use, or used directly, in original or secondary mar- 
kets where such use meets all applicable enviromental standards. 
Alternative disposal methods such as incineration or land spreading will 
be permitted only if it is shown by the applicant that reprocessing or 
direct use is not feasible or practical and if such methods meet all 
applicable environmental standards .. Collection of waste oil intended 
for disposal outside of the Commonwealth of Massachusetts is prohibited 
unless the proposed ultimate disposal location or facility is approved 
by the U. 3. blvlrorlmankil B'~.r)teclion Ay e11c.y or the app,vupria.te 3tete 
pollution control agency of the State in which said disposal facilities 
are located. 

(2) Solvents and Chlorinated Oils. Insofar as feasible or practical, 
wastes solvents and chlorinated oils shall be reprocessed for use in 
original or secondary markets. If it can be shown that reprocessing is 
not feasible or practical, incineration of the material, with exhaust 
gases complying with A i r  Quality Standards, may be permitted. Altern- 
ative disposal methods will not be permitted unless it can be shown 
that technology for recovery or incineration of the material does not 
eAs t . 
(3) Toxic Metals, Etchants, .Pickling and Platinq Wastes. Metal sludg- 
es from this class of wastes must be concentrated and disposed of in a 
disposal site which must meet the requirements under 315 .CMR 2.03(3). 
All cyanides must be destoyed insofar as feasible or practical. Concen- 
trated solutions. should be regenerated for reuse or treated to render 
them suitable for disposal or returned to the supplier for reproces- 
sing. All wastewaters containing heavy metals must be treated to 
remove the heavy metals to the solubility of their respective oxide or 
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hydroxide. Alternative disposal methods will not be permitted unless 
it can be shown that regeneration or treaiment is not feasible or prac- 
tical.. 

. (4) Explosives, Reactive Metals and Compounds. Materials in this 
category shall be consolidated for recovery insofar as feasible or 
pracrical. Where recovery or other disposal methods may tend to 
contribute to increased hazard due to fire or explosion, disposal may 
be permitted 'in a landsite licensed by the Division or at  an off-shore 
site designed by the Division. 

(5) Hazardous Chemical, Biological and Radioactive wastes. Insofar 
as feasrble or pracncal, such wastes shall be consolidated for recovery 
or shall be detoxified or otherwise pretreated to render then suitable 
for conventional waste treatment. Where this is not technically feas- 
ibie, alternate disposal methods will be considered by the Division of 
Water Pollution Control. Where recovery or other disposal methods 
may tend to contribute to increased hazard, disposal may be permitted 
in a landsite licensed by the Division or at  an off-shore site designa- 
ted by the Division. However, in no case shall off-shore disposal be 
permitted for wastes listed in 315 CMR 2.03(4). 

2.06: Licensing 

(1) W i t h i n  90 days of the effective date of these regulations, any 
person engaged or desiring to engage in handling or disposal of hazard- 
ous wastes as defined in these regulations shall make application to the 
Division for a license therefor. 

(2) All licenses issued under these regulations shall expire on Janu- 
ary first of each year and may be renewed annually. The fee for 
such annual. license shall be fifty ($50) dollars and the fee for a 
renewal of 'such license shall be ten ($10) dollars. 

(3) Each applicant shall submit a written application to the Division of 
Watq Pollution Control which shall include the following and other 
relevant information as the Division may require (see 315 CIMR 
2.09(1)): 

(a) Name and place(s) of business; 
(b) Class(es) of wastes and approximate quantities usually handled 
or  disposed of in the usual course of business; 
(c) Description of disposal methods presently used or intended to 

, be used; 
(d) Location and plan of specific disposal sites to be utilized for 
hazardous wastes ; 
(e) Signature and authorization of applicant's agent. 

(4) Licenses will be issued by the Division for conveyance of hazard- 
ous wastes and for operation of specified disposal sites and facilities. 
Approval will be based on feasiblity of alternate disposal methods and 
consideration of the methods posing the least potential hazard to the 
public or its environment. 

(5) Licenses are non-rransferable. Continuation of operation by a 
new owner, without prior notification to the Division, and approval by 
the Division, shall be in violation of this regulation and a basis for 
cancellation, revocation or suspension of said license. 

All licenses may contain new or additional restrictions, conditions 
' and. terms reasonably imposed by the Division. The Division shall 

allow each licensee a raasonable time, as determined by the Division, 
to conform to such new or additional conditions. 
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(6) Representatives of the Division may enter upon a licensed per- 
son's premises at  reasonable times and on reasonable notice to inspect 
the facilities, inventory, records and to take samples of any hazardous 
wastes or of other evidence. 

(7) The Division may revoke for cause any license, subject to a 
hearing under the provisions of Chapters 21 and 30A of the General 
Laws, as amended. 

Notification of revocation shall be. in writing and shall state the 
effective date of such.. revocation. 

h . .appeal  from a ruling of the Division shall be. taken in accordance 
with the Administrative Rules of the Division. 

8) Any licensee authorized by the Division to use an off-shore b sposal site shall be required to have a State inspecror designated by 
the Division on board the vessel while transporting and disposing of 
hazardous wastes. The licensee. shall reimburse the Commonwealth of 
Massachusetts per diem costs of fifty dollars ($50) for each day or 
portion thereof - that  an inspector is required on board said vessel. 

The on1 off-shore disposal site that may be used for chemical 
disposal, w 1 en authorized by the Division, is the area shown on Coast 
and Geodetic Survey Chart No. 1207 as "FOUL AREA -- EXPLOSIVES" 
a distance of 9 1/2 nautical miles NE of the Boston Lightship. 

(9) Vesseis, tank tucks, rack trucks, or other vehicles used for 
transportation of hazardous wastes to a storage or disposal facility 
shall carry prominent markings to identify the vehicle and its owner 
and operator and any other markings properly required by law or 
regulation. The operator of each such vessel, truck or other vehicle 
shall maintain records of hazardous materials handled, origin, quantity 
and destination of such materials. Such records shall be retained for 
a t  least one calendar year and be available for inspection by Division 
r~preaentatives. A monthly report shdl be submitted to the Division, 
to be received not later than the end of the following month, providing 
a summary of the total quantities of each class of hazardous waste, or 
appropriate subdivisions thereof, handled, received and disposed of. 
This summary of proprietary information shall not be a public record. 
Failure to maintain Cletail~.d lags or to submit monthly s w i e s  to the 
Division shall be grounds for license revocation. A recommended 
format for the monthly ~ummclpj 13 ohown in 315 C;MR 2.09(2). 

2.07: Penalties 

(1) penalty for violation of rules and regulations of the Division of 
Water Pollution Control (G. L., c. 21, s. 27(8)): "Except as other- 
wise: provided in this Chapter, any person violating any rule or regu- 
lation issued under the authority of sections twenty-six to fifty-three, 
inciusive., shall be. punished by .a fine of not more. than one thousand 
dollars. " 
(2) Penalty for violation of rules and regulations of the Hazardous 
Waste Board (G. L. , c. 21, s .  58) : "A violation of this section or of 
section 57 or any regulation adopted thereunder shall be punished by 
a fine of not more than five thousand dollars, or by imprisonment in a 
jail or. house of correction for not more than six months, or both." 

2.08 : General 

(1) In the event any section, paragraph, sentence, clause, phase or 
.word of these regulations shall be invalid or declared invalid for any 
reason whatsoever, that decision shall not effect the validity of any 
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other part of these regulations which shall remain in full force and 
effect, and to this end. the provisions of these regulations are hereby 
declared severable. 

(2) The provisions of these- regulations shall become effective upon 
filing. with the Secretary of the Commonwealth of Massachusetts. 
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2.09 : Attachments 

(1) License Application. - - 

C O M H O ~ T H ' O F  MASSACHUSETTS FP 
HAZARDOUS WASTE B o r n  

DIVISION OF WATER POLLUTION CONTROL Permit No. 
100 CAMERIDGE STREET 

BOSTON, KASSACBUSETTS 02202 Expires 

License Aopl icat ion - Hazardous Waste Col lec t ion  and Disposal (G.  L . ,  c. 21, 
s. 57-58) (Subqrit a p p l i c a t i o n  in d u p l i c a t e  and signed by owner o r  authorized 
o f f i c i a l . )  

1. Name of Firm 

3- Person t o  Contact in Emergencies Tel.  

4 .  Type of Hazardous Waste Operation (Check app l icab le  spaces) 

Conveyance of Hazardous Wastes 

Operation of Storage F a c i l i t y  

Operation of Disposal Fa ' c i l i ty  

5. Classes  of Hazardous Wastes Handled (Check app l icab le  spaces) 

Waste O i l s  Toxic Metal & P l a t i n g  Wastes 
Solvents  & Chlor. O i l s  Explosives, Reactive Metals 
Hazardous, Chemical, Biological  and Radioactive Wastes 

6 .  Attach a  t a b u l a t i o n  of t h e  c l a s s ( e s )  of wastes and approximate annual 
q u a n t i t i e s  .handled o r  disposed' of i n  the  usual  course .of your business .  

7 .  Attach a  d e s c r i p t i o n  of the  d i sposa l  method(s) being used o r  t o  be used 
f o r  each c l a s s  of waste. 

8. S t a t e  the l o c a t i o n  and capac i ty  of a l l  s torage and/or d i sposa l  f a c i l i -  . . 
ties owned, operated o r  con t ro l l ed  by your firm. S t a t e  the  l o c a t i o n  of 
s p e c i f i c  d i s p o s a l  s i t e s  proposed t o  be u t i l i zed . .  ( a t t a c h  shee t s  as  
requ i red)  

9, A t U &  a l ist sf F-&s, vesse l s  o r  o t h e r  veh ic les  owned, operated o r  
c o n t r o l l e d  by your firm f o r  t h e  handling and conveyance of hazardous 
wastes.  (desc r ip t ion / l i cense  o r  iden t .  no.) 

Type Name of A p p l i c a n t -  . Signature  & T i t l e  of Applicant 

Address of Applicant 

(For Issuing Off ice  Use Only) 

. . Approved s u b j e c t  t o  cur ren t  r u l e s  and regulat ions  and t o  condi t ions  
l i s t e d  below. 
Conditions: 

Di rec to r ,  Divis ion of Water 
Po l lu t ion  Control 
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LOW LEVEL RADIOACTIVE WASTE MANAGEMENT I N  MASSACHUSETTS 

~ e ~ o r t  ' . to .  t h e  Governor o f  Massachuset.ts 

. . 
' , by t h e  . 

Massachuset ts  ~ d v i s o r y  Council  on. Radiat ion P r o t e c t i o n  

: November,. 1980 

. . 
. . .  

SUMMARY 

Low Level. Waste. ( L L W ~  , i . e .  waste con ta in ing  .small amounts of r a d i o a c t i v i t y ,  

I .  i s  generated.  i n  t h e  ~ o d o n w e a l t h  of ~ a s s a c h u s e t t s  from mediclne and medical 

I r e sea rch ,  u n i v e r s i t y  and i n d u s t r i a l  r e s e a r c h ,  and indus t ry ,  i nc lud ing  n u c l e a r  

I power gene ra t ion .  ' In  t h e .  very '  near*  f u t u r e ,  t h i s  waste ,  now shipped a t  g r e a t  

I expense, t o  t h r e e  d i s t a n t ,  bu t  r e l u c t a n t  s t a t e s ;  w i l l  have t.o be d isposed  of  

1 e i t h e r  r e g i o n a l l y  o r  w i t h i n . t h e  ~ommonwealth. The amount o f  r a d i o a c t i v i t y  i s  

low and t h e  volume i s  f a r . s m a l l e r  than  t h e  volume of o t h e r  hazardous waste 

and of  s o l i d  waste .  The management of  LLW, t .herefore ,  can be much, s impler  and 

l e s s  c o s t l y  than  t h e  management of o t h e r  waste forms. In  a d d i t i o n ,  t h e  

I 
management of LLW can be conducted i n  an economical and proper  manner t h a t  

I p r o t e c t s  t h e  environment and t h e  h e a l t h  and s a f e t y  of t h e  p u b l i c .  

I 

To cont inue  t h e  b e n e f i t s  t h a t  accrue  t o  t h e  Commonwealth (employment and 

t a x e s ,  advances i n  medicine and r e sea rch )  it i s  necessary  t o  be a b l e  t o  

cont inue  t h e  d i s p o s a l  of LLW. Because t h e  volume of LLW generated i n  

Massachusetts i s  t h e  e igh th  l a r g e s t  i n  t h e  n a t i o n  and r e p r e s e n t s  40 - 50% o f  

. a l l  t h a t  i s  genera ted  i n  New England, i t  i s  recommended t h a t  a  LLW management 

program be i n i t i a t e d  immediately wi th in  t h e  Commonwealth. Eight  a d d i t i o n a l  

recommendations a r e  given i n  t h i s  r e p o r t  t o  s e t  f o r t h  t h e  cond i t i ons  f o r  

implementing t h e  program and t o  a s s u r e  a  s a t i s f a c t o r y  LLW management program. 

I n  p a r t i c u l a r ,  i t  i s  recommended t h a t  an educat ion program be i n s t i t u t e d  t o  

g ive  everyone t h e  oppor tuni ty  t o  understand t h e  LLW problem and t h e  proper  

management of  LLW and, h e n c e ,  t o  suppor t ,  c o n s t r u c t i v e l y ,  t h e  implementation 

of t h i s  necessary  program. 

Th i s  r e p o r t  c o n s i s t s  of a  s h o r t  account of t h e  problem and t h e  s e t  of 

recommendations.. D e t a i l s  of t h e  t e c h n i c a l  cons ide ra t ions  i n  LLW management ' 

a r e  contained i n  s i x  appendices .  
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. , 1:. ' INTRODUCTION 

. . .  . , 

Extensive- u s e .  of q~di0act. iv.e.  m a t e r i a l s  i n  t h e  Commonwealth over  t h e  p a s t  3'5. 

yea r s  has  provided employment. and t a x e s  and has l e d  t o  advancis i n - m e d i c i n e  and 

research. .  Current . ly , .an e s t ima ted  5000 pe r sons ,  employed i n  h o s p i t a l s ,  u n i v e r s i t i e s  

and industry,,.. a r e  d i r e c t l y  involved wi th  t h e  u s e  of r ad ionuc l ides .  

A s  an. example, i n  o r d e r  fo r :  a  h o s p i t a l  t o -  be a c c r e d i t e d  i t  must have a 

formal n u c l e a r  medicine. program. A t  l e a s t  30 percent. of t h e  people who e n t e r  

h o s p i t a l s .  benef i t :  d i r e c t l y .  from a wide v a r i e t y  of rad iopharmaceut ica ls  o r  dev ices  

u s ing  r a d i o n u c l i d e s . f o r  d i agnos i s  o r , t r e a t m e n t .  Nearly a l l  p a t i e n t s  b e n e f i t  

i n d i r e c t l y  from b a s i c  medical  r e s e a r c h  i n  which r ad ionuc l ides  p l a y  an important  

role. .  . . . , 
. . .  , . . .  

. . 

S i m i l a r l y ,  r ad ionuc l ides  a r e  used i n  many f i e l d s  o f  r e s e a r c h  i n  u n i v e r s i t i e s  

and i n  i n d u s t r i a l  r e s e a r c h  c e n t e r s  provid ing  a  v a r i e t y  b f  b e n e f i t s  t o  s o c i e t y .  

. A s  examples, t h e s e  b e n e f i t s  i n c l u d e ' s t u d i e s  on t h e  absorp t ion  of food i n  t h e  

n u t r i t i o n  f i e l d ,  on t h e  f low of  waters  i n  t h e  c i v i l  enginnering f i e l d ,  on t h e  

func t ion  of c e l l s  i n  t h e  b io logy  f i e l d ,  on t h e  r educ t ion  of f r i c t i o n  i n  t h e  mechanical 

engineering ' f i e l d ,  and on improved components i n  t h e  e l e c t r i c a l  engineer ing  f i e l d .  

I 

1 I n  t h e  normal l i f e - p r o c e s s e s ,  a l l  s o c i e t i e s  produce waste,  from t h e  
! 
I product ion  and u s e  of food, t ranspor ta t ion . , .  energy, and o t h e r  goods and s e r v i c e s .  

Waste i nc ludes  human waste (sewerage),  s o l i d  waste (municipal  and i n d u s t r i a l ) ,  

and hazardous waste ( t o x i c  chemicals and m e t a l s ) .  The magnitude of t h e  waste 

d i s p o s a l  problem i s  i n d i c a t e d  by t h e  volumes generated i n  t h e  l a s t  two c l a s s e s .  

I n  Massachusetts,  an es t imated  500,000,000 c u b i c ' f e e t .  of s o l i d  was te .and  

5,000,000 cubic  f e e t  of hazardous waste a r e  genera ted  each yea r .  ' 

In: s i m i l a r  f a sh ion ,  a l l  uses  of r ad ionuc l ides ,  i nc lud ing  t h e  product ion  

of e l e c t r - i c i t y  wi th  nuc lear .power ,  lead t o  some. waste t h a t  must be disposed of 

i n  a  s a f e  manner. The r a d i o a c t i v e  waste d i scussed  i n  t h i s  r e p o r t  con ta ins  

small  amounts o f  . r a d i o a c t i v i t y  and i s  c a l l e d  low l e v e l  waste (LLW). The volume 

of LLWcurrently generated i n  ~ a s s a c h u s e t t s  i s  es t imated  t o  be 170,000 cubic  f e e t  

p e r  year ,  about 3% 0 f . t h . e  volume of hazardous waste,  0.03% of s o l i d  waste.  

Procedures. f o r  t r a n s p o r t i n g  and d ispos ing  of t h i s  LLW s a f e l y  a r e  we l l  known. 



Rase. p s o s e c u ~ e s .  c m  53 in~lernenter l  wi th in .  .:he C o m ~ o ~ v e a . l t h  x i t h o u t  suhj  ecticg 

the: g e ~ e r z l  ?u3iFc., sncludi.xg those  E e a r e s t  t h e  d isposzL c p e r a t i o n s ,  t c  
. .  . 

r - d a ~ i ~ n  ~f a i y  sigziEicznct: compared -;~lith nst-=a1 r s d i s t i ; ~ n  t c  whicn we sr2 

-,:I expus-d .  

This r e p o r t  d e s c r i 3 e s  md dlsc-as se.5 the tlw'. probiem faeirlg :vhssachuset t s  . . . - . . 
in? repor!:: si5.s: p r e s e n t s  the  ac.ti':)ils t h a t  t h e  Cc.mcr,w~alth !nust t3kc. t o  a s s m e  . . . .  

. . 
- ,..I- 1 :yra;ler. kznc2;ing of L.LW wi th in  i t s 5orZer s  anri , hence, . t 2 assuri .  t h e  con.?inuec 

Bencr'its thst r'.srive 5 ~ x 1  t he  ~ s e  .%f r a C i ~ ~ ~ u c l i G ? s .  The i iext  s e c t i o n  addresses  

t k e  aature 6.f 5he problem ar~d elle :led fcr a c t i o n ,  whi le  the  third s e c t i o n  s e t s  

50z- t~  the recom~enciat ions to. Irritizte. and insc-it!:te. a LLW prograrr.. 

,-- r c s  s.h.crt reyo=- is f o l l c w d .  hy a i5r:es of appenciict?5 ~ k a t  Jescri'i;e, 

12 ie=ai l ,  t h e  technics', a spec t s  :;E LLW ganagsnez t .  These ?~ppendices  ict ldt; ,  

i n f m a t i o q .  or. wa.zte ::lassif i c a t i ~ ~ i ;  t h e  magnitxde and i!ar,d::ing of t h e  was.& 3 ; 

,-rit=.l;,e f o r  packaging, t r znsFc r r  a ~ d  p r ~ c e s s i n g  ; r e c y c l i n g  and rec lamat icn  ; 

a d  s i t i n g  considerat iasls  for. waste d i s ~ o s z l  F a c i l i t i e s  . The l a s t  apper:di;c, 

c f . . q e ~ i a l  in?orcanc,+., d i s c - s s e s  t.het: ned f o r  ar; education ? r c g r m  t o  d e s c r i b e  

the xa:7xe of '  cne p.roblen, .and t c  givs  a' pezspec t ive  t o  211 i n t e r a s r e d  p a r q i e s  

an sxc:~  i s s u e s  as: t h e  radioact ivj- ty  i n v ~ i v e d ,  t h e  .:onsiderations for s i t i n g  a . . .  

fzci l i ty ,  and tie: hez l rh  z d  o t k r  trzn.e.fits o j t a i n e d  froni ?he cse 05 radionur , ; ides .  
. .- %;th S I T ~ ~ -  background, everyme m- p l a y  s constrrvcti:re r o l e  i n  t h e  irr;plementa^~icr!. , 

o? a LLIJ ana.gen.ent p o g r a  kn t5e Camoxwcaltn as soon as possi.f; le.  



. . . . 
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2 .: STATEMENT OF' THE. PROBLEM 

The temporary c l o s i n g s  of t h e  LLW d i s p o s a l  s i t e s  r e c e n t l y  i n  t h e  s t a t e s  

of South Caro l ina ,  Nevada and Washington have .d rama t i ca l ly  po in t ed  out  t h e  

s e r i o u s  consequences t h a t  can a f f e c t  t h e  cont inued u s e  of r ad ionuc l ides  i n  medicine, 

r e s e a r c h ,  , and . indus t ry .  The reopenings of  t h e s e  s i t e s , . . u n d e r  cons ide rab ly  

more. s t r i n g e n t  reqairements .  and . .cont ro ls ,  emphasizes. t h e  p r o b a b i l i t y  t h a t  t h e s e  

t h r e e .  s t a t e s  w i l l  no longer. cont inue  t o  a c t  as t h e  sole.  r e c e i v e r s  of  LLW f o r  

the.  United S t a t e s .  I t  i s  q u i t e  c lear .now-,  a s  it. has not. been before., t h a t  

. a l l  t h e  s t a t e s ,  i n d i v i d u a l l y  or ,  r e g i o n a l l y ,  must p a r t i c i p a t e  i n  and c o n t r i b u t e  

t o  t h e  s o l u t i o n  of LLW, d i s p o s a l  .' 

. LLW i s  i n  many r e s p e c t s  .similar. t o  municipal  wastes  - c o k s i s t i n g  l a r g e l y  

of paper ,  glassware,  . sc rap  ma te r i a l s .  and .some s o l v e n t s  - except  t h a t .  it i s  

contaminated wi th  smal l  amounts of  r a d i o a c t i v i t y . .  Because t h e  volume i s  

small  by comparison and t h e .  concen t r a t ion  of  r a d i o a c t i v i t y  i s  low (on average ,  

no t  much d i f f e r e n t  f r o m . r a d i o a c t i v i t y  concen t r a t ions  occurr ing  n a t u r a l l y ,  

. . i nc lud ing  those  i n  t h e  human.body) t.he d i f f i c u l t y  a s s o c i a t e d  wi th  t h e  d i s p o s a l  

of LLW i s  no t  much g r e a t e r  than  t h a t  of t h e  p rope r  handl ing  and d i s p o s a l  o f  

mti t l i  c - ipal  wastes .  

-. . The d i s p o s a l  of LLW has always been under r e g u l a t o r y  c o n t r o l .  Regulat ions 

developed by t h e  U .  S. At'omic Energy Commission have been cont inued and 

improved b y . i t s  successor  agencies ,  t h e  Energy Research and Development Agency, 

t h e  Department of Energy, and t h e  Nuclear Regulatory Commission.as wel l  a s  by 

t h e  Environmental P ro t ec t ion  Agency. and t h e  Massachuset ts  Department of 

P u b l i c - H e a l t h .  These r e g u l a t i o n s  r e q u i r e  t h a t  a l l  u s e r s  of r a d i o a c t i v e  m a t e r i a l s  

be t r a i n e d  t o  fo l low p resc r ibed  r u l e s  f o r  d i s p o s a l  of  LLW.. Adherence t o  t h e s e  

r u l e s  i s  monitored by t h e  Nuclear Regulatory Commission and t h e  Department of 

T ranspor t a t ion  and by t h e  s t a t e s  wi th  .LLW b u r i a l . . s i t e s .  'These r e g u l a t i o n s ,  

wi th  proper  i n spec t ion  and enforcement.,. should ensure  t h e  s a f e  ope ra t ion  of LLW 
disposal :  f a c i l i t i e s  and. b u r i a l  s i t e s .  . 

I t  i s  important  t o  cons ider  t h e  economic impact .of t h e  development of l o c a l .  o r  

r eg iona l  dispo,sal  s i t e s .  The c o s t  of t h e  d i s p o s a l .  of.  LLW 3s current ly. .absorbed a s  

.par t  of normal opera t ions .  . involving r a d i o a c t i v e  n a t e r i a l  . This  c o s t  i s  i n c r e a s i n g  



. .  . 
. . . _. - 

q i X i y  prima=Llr beczuse  of t h e  s p i r a l i n g  c o s t s  cf f u e l  a3d. t h e  long d i s t a n c e s  . . . .  . . 
. . . . . ... . . 

-zs@-z~ for t ? - -as~c . i - tz t ion  z ~ d  because of ~ c l r e ~ s o n s b l y  e s c a l a t i n g  b u r i a l  f ee s .  

Tku5,. :he cost of d i s p o s a l  w m l E  5e s i . g n i f i c s n t l y  r ~ d u 2 ~ t . i  with sh3rtsr ~-hi??i:lg . . 
. . 

&itzzces, a d  t?a szvin.gz ccu!d be xpp l i ed  t o  t h e  es tab l l s iunent  of  i o c a l  3c 

. , 

cssS, f-mds 2nd ?ees and t h e  a c c u q a n y i n g  c r s a t i o n  of j o3s  vc>.clld zc r ruP  

+a ?-kz host- c ~ m a 2 r y  ES i q o r t z n t  ~ c o ~ o m i c  b e n e f i t s .  

-- .. . s. . 
- . 

Kzsta: maagment i.s ths  p r o c s s s  by which waste is >.andied f r m  i t s  .. . 

gme=cim t o  its. 5iE.e: d i s p o s a l .  Tile z e v e r a i  SseFs i zvc lved  is t h i s  Trocess  

: Cf i 2 ~ ? r o ~ r i z t e  choice  of. p . r ~ c i ~ c ? i o n  0:- labora:t.ory 0pEiSLoi.1 t c  produce . - . . .  
. - 

j.zr5 ~ 3 t e  ~ ~ i ~ c ,  ( 2 )  rec;rciing, if' nass ib lc ,  (31 r a d i o a c t i v e  decay wnere p r a c t t c a l ,  

mcil waste aarer ia l  i s  rio longer r z c i o a c t i v ~ ,  (4) r n e c h a ~ i c a l  vo lme  reductic\n,  and. 

IS .Exthe-: vn l.lfi~e 7~!1scr !.on by physical  o r  themica 1 means, a?:i fil?al!.y, (6 )  
. . 

L-zr d i v c s a l  of' r o s i d u c s  by burial requ;;.in; t e c I m i c a l l y  s x n d  ~roced.u-ies 

thzc involve waste f o r m s  compatible  -&.+h t :~e cnarac? .c - r i s t ics  ci' site .zhoser. 

site, C r i t e r i a  f o r  choo.s.int. s i t c s ,  in t-3: must c o n s i d e r  geol  > s i c a l ,  g e o g ~ a p h l c a l ,  

envimmenta: , '  d s r u c g q h i c ,  and eccvzomic f a c t o r s .  

The sc l l~ t i cn r  t o  t h e  ?roj?ern, t j ~ e r e f o r e ,  i s  t o  improve LLV! in:rmgcinent ~ c d  

t3. establish and q e r a t e .  :processi3g, f a c i l i ~ i e s  w i t h  .lalid b;nia? c a p a c i t y  . . 

for d i s ~ c s a l  .neaz5y. 1'he 47 rercaining s tar-es  have'a l i m i t e d  grsce p e r i ~ d  t o  

deaonstrzte tha.t t,'l>zy w i l l  ng t  expect t h e  p t e s e n t  s h r e s  s r a t e s  t r j  be t h e  ml ' y  

s5t":i f o r  LLW disgosaI, and t h a t ,  irr  f a c t ,  they a r e  ready  t o  assilne r e s p o n s i b i l i t y  

fm Cheir ova x 3 s e s .  or  s3a1-3 in a. regional  p r o p a n .  Thas  , tk.e r e a l  s o l u r i o n  .. . 

t h j  t,le=. pr&Iein m s t  inc lude  a 2t;finit-e and enlighteneci un4ersrarLdiog by sll 

rw.zefned., the p&li: as well  as t h e  a d m i n i s t r a t o r s  a i i ~  the l z w ~ z k s r s ,  t h a t  

xe m u s t  tzke ca re  of t h e  wastes  g t n c r a t e d  i n  :he Conmo~wealth k y  prcper ly  

xtaging and d i s ~ o s i r , ~  35 them h i t h i n  our  otm gecgra:r>hicz1 a r e n  

Z1e ,46vi sory Ccuncil  on Radiatf  oil P r o t e c t i c n  has  deemzi, t h e  sub j e c t  of 

LLW d i s ~ o s , a l  to be o f  , ? s i ~ a c y  concern f o r  t h e  Comcnwealth of  ?12ssachuset?.s, 

.k,;fith IF t h e  nuxion ir: L1.W v o l m e  pr.;cur,ticr,. The Ca;_;.:;cil kzs prepared 
- .  -,....-. rz3urt t o  provikz t h e  b a c k g ~ o u ~ l d  5n r;2C ?ec l?m?r~izr . tan j  T J ~  -p5licy 5n.l 

zr;d ~ e ~ h i i c a ?  so';uticns t h a t  t h e  C~m.?r.wealxh, t'r.r:;t?:? she  Gc.;erncr a ~ ~ d  ~ ' ~ ~ 3  

Lcgis . i&iure,  might use ZG develop and iapiement  a p l an  f o r  LLY mzagement.  For 

the no~,rna: c o n c i a ~ a t i o n  of a l l  those  . 2 ~ e r a t i o r , s  t h a t  c s e  r a d i o a c t i \ r e  m z t e r i a l s ,  

i h  i s  imperati-,:.e t h x t  t h e  State address  t h i s  i s s u e  imme6iately arid e r ' f ec t ive ly .  



I The Advisory C'ouncil believes..  t h a t  t h e  LLW. problem is  so lvab le  and t h a t  

. '  . it i s  important  f o r  t h e  ~ommonweal.th of Massachusetts to: s t a r t  on t h e  s o h t i o n  

immediately . 

There may wel l  be advantages f o r  r e g i o n a l  p a r t i c i p a t i o n  i n  which s e v e r a l  

s t a t e s  share. c o s t s . ,  f a c i . l i t i e s  and s i t e s .  - However advantageous, t h e  l e g a l  

cons ide ra t ions  a r e  complex. and Congress-iona.1 action. w i l l ,  be, requi red  f o r  t h e  

s t a t e s  t o  e n t e r  into. c0nt rac t . s  t h a t  prot .ect  each o t h e r s  r i g h t s .  Because 

r e s o l u t i o n  of the. l ega l '  prob.lems and enactment of Congressional 1egi .s- lat ion 

. . w i l l  t ake  a  few years ,  immediate a c t i o n  by Massachusetts t o  so lve  i t s  own. 
! ' 

problem i s  t h e  b e s t . c o u r s e  t o  fol low. Should regional .  l e g i s l a t i o n  be enacted,  

Massachusetts can e n t e r  i n t o . a p p r 6 p r i a t e  r eg iona l  agreements i n  an advantageous 

and s t rong  bargain ing  p o s i t i o n .  

The LLW problem of Massachusetts i s  well-defined: t h e  genera tors  a r e  

known by l i c e n s e ;  t h e  na tu re ,  volume, and r a d i o a c t i v i t y  of t h e  waste a r e  known; 

t h e  techniques for .  s a f e l y  process ing  and disposing t h e  waste a r e  known; and 

t h e  r e g u l a t i o n s - a r e .  on record .  The hazardous waste problem, on t h e  o t h e r  hand, 

i s  just- beg2nning. to be addressed i n  Massachusetts with t h e  passage of t h e  

hazardous waste legis.lat'ion .. Eventual ly,  it may be advantageous t o  combine 

t h e  two waste forms. However, a t  t h i s  t ime, it would be a  d i s s e r v i c e  t o  t h e  

c i t i z e n s  of t h e  Commonwealth t o  t i e  t h e  two types  of waste toge the r  and, hence, 

de lay  a c t i o n  on LLW d i sposa l .  

When poss ib le ,  t h e  Commonwealth should t ake  advantage of f i n a n c i a l  and 

t e c h n i c a l  a s s i s t a n c e  o f fe red  by seve ra l  f e d e r a l  agencies.  

The s p e c i f i c  recornendations of  t h e  Council t o  t h e  Commonwealth a r e  a s  

follows.: 

1. Encourage t h e  immediate i n i t i a t i o n  of a  program f o r  low l e v e l  waste 

management within t h e  . s t a t e ,  . 

2 ,  Require t h a t  s i t e .  s e l e c t i o n  and f a c i l i t y  development and opera t ions  be 

conducted i n  a  thorough manner t o  p r o t e c t  t h e . h e a l t h  and s a f e t y  of t h e  pub l i c  

. . 3nd:;ro':protekt the.' envtrniunens, .in:accord with '.appl'icabEe..rcgulations. 



3 .  I n s t i z t e  an edaca%ion pro.g;in, t o  give p e r s p e c t i v e  i.9 rhe  publit: t11i 

tile c o n t r i b u t i c n s  to. s o c i e t y  35 t h e  s e rwiccs  x;ld p x a u c t s  thaz p ~ o d u c e  

btki, and on the p r a c t i c a I  cmd s a f e  inems of L L , ~ '  d l s p 3 s a l .  

4. Eilcourage supyort  the mmagment. -35 LLW d i s p o s a l  by o r g a n i z a t i a ; ~ ~  

quz.:if i e d  f r o n  t h e  s t a ~ c p o i n ~ s  cjf' e-upert ise ,  eccnomics ,and 10ilg t e r n  

s th 'D i l i t y ,  a ~ d  r e q u i r e  f i n a n c i a l  r e s p m . s i b i l ' i t y  f o r  ;:I;srent o p e r a t i m s  in 
. . 

7 , , .  aanagsment. 

5 -  Se t  11p z meclianism f c r  an. escr:sw f?:?md., -co be s u ~ ~ o . r ~ e 2  by t h e  income t : f  

op.era.cion, fo r .  p o t e n t i a i  p o s t - c l c s c r e  5ontinger;cies. .  
. . . . 

6 .  Reaui rs  t h a t  gene ra to r s  be . f i r ; anc i a l ly  r e s p o n s i b l e  f 3r problzns  a r i s i n g  

- f r o n  irlproper packaging and a c s i d e x t s .  

?. E n c o u r ~ g e  vol:me r educ t ion  teckniques  . ? .  

8;. S e t  up 3 ~ e v i e w  body,' cons is t i r lg  cf q u a l i f i e d  txpeyt r  a d .  of memcer:j 

or' t h e  p u b l i t ,  t o  a i d i t  t h e  c ~ s i r t i o n  of t h e  LLW d; .zpesal  prograin. aiid t o  

review p rcposa i s  on 3cw t echniqces  f a r  h a r d l i n g  LL;!. 

3 .  Consider naklcg a p ~ r c t p r : ~ a t e  s.:ate land a v a i l a b l e  f o r  c.;e a s  a LLY! d i s p ~ s a l  

operzcions s i t e .  

As a f i n 2 1  c a m e c t ,  t he  develgpment of 2 ? i o g r a m  of  LIW d i s p o s a l  w i l l  

'nave to- i nc lude  t n e  p b l i c ,  a l lcwing  i t  to pla:r an i n t z g r x i  r o l e  i n  t h e  

p;anning and irn~l~:ment?t.i$;z. Ts be  e f f e c t i v e  i n  t h i s  r e g a r d ,  che pubiic:  

~ ~ ~ 1 s t  a, i n f o m e d  .,bout. t h e  k e n e f i t s  from t h e  Ilse of r a&oac t ive  s s t e r i a i s  , 

t3c  need f c r  Froper  G i ~ o s a l , .  ,-;he s z f e t y  of proper d i s p o s z i  and :he ccir,seq?;enccs 

-;? having no p r q e r  -d is2osa l .  avzilable. In  a i d i t i o n ,  t h e  ~ u S i i c  sho:l'ld 

, . u . J e r r t a r , ~  ..- t h a t  the l 3 c ~ t i c z  o f  gzc . log ica l ly  s u i t a b l e  s i z e s  i s  r,c-:: a  amat~cr 

of i n d i y i d u a i  choice,  bu t  c.f geo iog ica l  ev . J iur ioa ,  t h a t  a t  lr-as;: oae si-:e rr.usr, 

b e  chosen., and t h t  s q p ~ r t  for t h e  neces sa ry  z o n i n ~  c h a x ~ e s  v t . j . l l  be needed. 

Pn s h o r t ,  t h e  rcle of t he  p i b l i c  should b e  c o n s t r ~ l c t i f e  ar:d suppcrtivc . i r :  

f i a d i n g  an a c c e p r a ~ l e  ~ 0 t d t i ~ G  f c r  LLW d i s p o s a l .  
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. '  APPENDICES 

APPEND1.X A. WASTE CLASSIFICATION 

For  purposes of  d i s p o s a l ,  r a d i o a c t i v e  m a t e r i a l  i s  normally ' c l a s s i f i e d  

a s  Low Level.Waste(LLW), Transuranic  Waste (TRU) and High Level Waste (HLW) . 
. .. 

A l l  r a d i o a c t i v e  waste t h a t  does no t  f i t  i n t o  e i t h e r  t h e  TRU o r  HLW 

c a t e g o r i e s  is c l a s s i f i e d  a s  LLW. E s s e n t i a l l y  a l l  of t h e  r a d i o a c t i v e  waste  

now generated i n  Massachusetts o r  i n  t h e  New England r eg ion  i s  LLW. Th i s  

waste  i nc ludes  m a t e r i a l  from academic i n s t i t u t i o n s ,  h o s p i t a l s ,  rad iophamaceu-  

t i c a l  manufacturers ,  i n d u s t r y  and n u c l e a r  power s t a t i o n s  (except ing  r e a c t o r  

spent  f u e l )  . 

The Nuclear Regulatory Commission (NRC) has r e c e n t l y  proposed (NRC, 1979b ) 

f u r t h e r  c l a s s i f i c a t i o n  limits, wi th in  t h e  LLW ca t egory ,  t h a t  would d e f i n e  

waste accep tab le  f o r  shal low land b u r i a l .  This .  c l a s s i f i c a t i o n  .system i s  based 

on concen t r a t ion  l i m i t s  t h a t  a r e  r e l a t e d  t o  t h e  p o t e n t i a l  hazard of c r i t i c a l  

r ad ionuc l ides .  Waste n o t  accep tab le  f o r  shal low land b u r i a l  would have t o  

be disposed of by in t e rmed ia t e  depth  b u r i a l  o r  some o t h e r  method provid ing  an 

equ iva l en t  degree of i s o l a t i o n .  

Waste m a t e r i a l  con ta in ing  q u a n t i t i e s  of r ad ionuc l ides  wi th  atomic number 

g r e a t e r  than  92 ( i.e.., plutonium, americium, e t c . )  i n  excess  of 0.001 

microcur ies '  per  gram i s  p r e s e n t l y  c l a s s i f i e d  a s  t r a n s u r a n i c  waste.  Th i s  TRU 

waste i s  c u r r e n t l y  s t o r e d  i n  r e t r i e v a b l e  s t o r a g e  f a c i l i t i e s  pending u l t i m a t e  

d i s p o s a l .  The new c l a s s i f i c a t i o n  system descr ibed  above w i l l  i nc lude  TRU 

waste and thus  d e f i n e  t h e  method of  d i s p o s a l  t o  be  used. Waste con ta in ing  

concen t r a t ions  of t r a n s u r a n i c s  o r  o t h e r  r ad ionuc l ides  unacceptably high f o r  

shal low land b u r i a l  r e s u l t s  from spent  r e a c t o r  f u e l  r ep roces s ing  o r  weapons 

product ion.  High l e v e l  waste c o n s i s t s  of e i t h e r  t h e  l i q u i d  o r  s o l i d  waste 

generated by t h e  reprocess ing  of  t h i s  f u e l .  The HLW program i s  being addressed 

by t h e  f e d e r a l  government. 

A c u r i e  i s  a  u n i t  of r a d i o a c t i v i t y  equal  t o  37,000,000,000 nuc lea r  t ransformat ions  
pe r  second. A microcur ie  i s  1/1,000,000 of a  c u r i e  and i s  equal  t o  37,000 
nuc lea r  t r m s f  ormations pe r  second. 
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5 e  vc?17aie z d  r a d i o a c z i v i r y  c f  LLT~ 3 . ~ 6  tht: ciict=.ibuticr,  cr' asers is 

giver! LC 'Table f .. ?'he i g i c m a t i u n  ?sesert:ed ir, t h i s  t a b l e  i s  zaken frorn '-,he 

Iicitr.s& 3s.e-r. r e p c r t c  (SAC, i9792j mpplle5 t o  r e g i . i ~ t o r v  a z e n c i e s  i n  t h e  

eightem-noixtk ~ e r i 3 d  fson 3an1~zry,  1g7S t l r c u g h  June, 1979. The d.ata l!a-/e 

%en rimaii-red fo r  m effx25ve. 1979. :/Ear t o  show the impact of a fu2i year. 

Bere 3,pproxinately 41C U. S .  Nuclear  % e _ p l a t o r y  l i c e n s e e s  reg i s te r s?  i n  

the C:mzonwsalth ef 8 k ~ s a ~ l i ~ e t Z s . .  I n 5 ~ m s t i o n  was obtz ined  or. 202 of t h e s e  

registered. The prgczsrors are divided into the fo l lou ing  c a t e ~ o r i e s :  

cwznercial power., i a d u s t r i a i  , a c a d e ~ c  arrC hi=os?ital. r;r.w *3v, i i . n i ~ ~ r ~ i  t : ~  

research  r e a c r o r s  i s  i~?clui.i;ted i n  t he  zc%d?rc.ic waste czzogory .  Thzr3  ar;. a i s c  

a few p v e d e n t  f a z i . i i t i z s  ..:cndl_lcting rzsearch w i t ?  rxlioacti ' :e na te r ix iz  znd 
A 

these ha-e been. inclirded i n  t k e  i n d u s t r i u i  ca t egory .  Tile reniaini;l.g 200 
.. . 
LIseTsees, whose in2 ormation was R O ~  a v a i l a b l z  f o r  thiz r e p o r t ,  a r e  censidcred 

sslali vcdticers of LLK and t he i r  c c n t r i b n t i c n  w3u.i.d cha?ze t h e  data very i i t ~ ~ e .  

LL$' Ercn 211 ~ ~ 3 d u c e r s  cmsists sf p A ~ e r   ash, c l o t h i n g .  glasswzrs,  

ec.uipczrt,chemicrlls, f i , l r & r s ,  sol.ia,ified waste, s c i c t i l l a t i c n  .viz?s, a c i m ~ l  

czicasscs and o t h e r  contar;;.inat.ed n;a.t=ria.ls. A s i n g l e  ::ci-italnzr csn have rad ic -  
1: 

5cziv.e .wrzr5a l s  r az ing  r 'ra  a'rr . i l l ioni-.h c.f a c u r i e  t~ hcndreds of  cc-riss of 

sLme r.?dim~~.cli:des k f u l l  55-gaZion ( 7 . 3  s9bj.c f z e t )  . s e r l  con-taiiler can weigh 

s?nywherz Emrn 30 tc  Y OC ?ounGs:. 

T r m s p o r t a t i m  af LLW i s  lim~red ta L:!, iIOQ pmnds per  ~ r s h i c l e  due t~ 

req-cir-~nts  sf vartms s t a c e s  .. C ~ ~ e n t  rriilt c o s t  af  d i s p g s a l  of LLW ranges 

berueen $150 and $259 p e r  55-2aI.L~z, L-trm. f o r  a e ~ t a l '  3f sevsral n i l ; i o n . d o l i a r s  

y r  year Zcr ?taasaiiiusetts generatcrs:. Other  charges a r e  35:52C c.;: when weight, 

Rec:zds af the 202 pra iucers  i ~ f i c a t e  tl?a+ 55 Ziffere2:- ; : a d i o ~ c i  

used rcccinely,  e l e v : ? ~  t~ these FT $<.alirL~2+i;lg in seciical .?-;I? ~ Y , ~ E S T C : ?  USE. 

t6e ;we najci: ind.;striz; .;-;cd.~cars <..?n:ributes ?:I, 50,) ccbj_c $=::; 

or" Lt% ix.-taisirrg 83,030 curies ( m o s ~  f y hvcrogen-3) . T3e sec~znd prcduces 
. . 53,400 a&ic feet mzal=r.,o 68 c:lrtec cIC Z q l e t e d  msni-an. 



. . 
Table I... Low. Level ~ a d i o a c t i v e  waste Shipped from ~ a s s a h h u s e t t s ~  

Category Power ~ n d u s t r i a l  Academic , Hospita.1 TOTAL -. 

Licenses ' . . 2 .  . ; 7T : 24 99 202 
Reviewed 

Licenses above 
That Rep o r  t - 3 7 
No Waste i s  
Produced 

Large Volume b 

- Producers 2 2 

- -  Cubic Fee t  SO, 000 84,000 

Small Volume. 

- P T o d ~ i c e r ~  - 35 13 5 1 IUZ 

- Cubic Fee t  . . 7,400 8,100 19;OOO 34,500 -. 

- Curies  
- ,  

GRAND TOTAL 

Volume: 168,500 cubic.  f e e t ;  r a d i o a c t i v i t y :  84,143 c u r i e s  

. - 
a Data have been ad jus t ed  f o r  ope ra t ions  over one yea r .  

' This  ca tegory  inc ludes  those  who produce more than  5000 cubic  f e e t / y e a r  and 
50 cu r i e s /yea r .  

A c u r i e  i s  a u n i t  of r a d i o a c t i v i t y  equal  t o  37,000,000,000 n u c l e a r  t r ans fo rma t ions  
pe r  second. 

' ~ u a n t i t ~  depends on shutdowns a n d  core  changes .. 



, . 

. . 

. - 
. - . . , . .  

. . .- 2,. 

About 5& cf the. praduccrs  ;.elmst that no 'LLW i s  s e n t  ts 3ilrTal s i t e s .  

These prcdEtczl-s hold the i? . rad imr ;zTides  fi.r 10 t:, 15 h a l f  i k r e s 2  and d i spose  
. - . . 

The size c\f 'he Xew Zng?.and SL~! d i a ~ o s a l  prcbieu: {and. t,.i,as inc1ucii.r.g 

?ieu Y z k ) i s  i ~ d i c a t &  Sy t h e  repor.te6 ?r~ir ;? les  9.f v z s t e  -thi.??2c fram t h e  

neigk30ring s c z t e s .  Tab.?e, 2 i n d i c a t e s  :hat t h e  Massacfiusect-i 5I.W volurue i s  

betwee.? ZC - SC%, cf. rlie r e g i o n a l  voiumz znd 1C - 5i)$ or' t h e  ?iew Englaxc \rs.1~lme. 

Thsse percent2ge.s. sbouid b e  .st;f£izier.t i n . c?n t ive  f o r .  Nasszc5csctts t o  t z k e  3 

l e ade r sh ip  r o l e  i n  seeki:lg 2 5 0 l u t l ~ r i  t o  LLiV C i sposa l .  

8 2 .  C r i t e r k a  FCT Packaging . 

Ail lor-12eve? w ~ q r e  acceptzd f o r  *:i3~cszi by land b u r i a l  Is packsged 

i:i EO7 approved contzi ; lers  a~:d camp.!ies u i t h  a11 a p p l i c a t l e  ~ ~ g i l i a t i o n s  of 

"Le U . 5 .  :Jcscl?~t. 2egclia.?cry C1miss icn  (Y5.Z; and Departxent of 'T'ransportatl  or! 

jilOT) and of t h e  Com.c.r,wealtk .3€ blasszshrzs.?t+s through tkc ?e.?ai-tnent: of 

?ub?lc Haalsh. 

The wzste f o m  nust be packaged t o  ?.?e%:;'ei?t fires ;l-!rcuzk E ~ i c t i o n ,  a b s o q t i o n  
. . 

of moistvrc .Jr spmtsneous  chemical c 'hn,=i,  m d ,  if by s ~ s e  chance lgnl to!d,  

:~ust ~ o t  bdrn SO . c igwo~ '? ' l iy  and pe r s i s zezz ' i ?  .IS . t ' 3 ' c r ea t s  3 i-,z.zard dur ing  

handl ing,  s t o r a g e ,  and. d l v a s a l .  I n  atid!-s.'.sz, LEir conrai.ning ?rrhcqenic,  

i z f c c t i o c s  o r  o t h e r  S?-c iogica l  m a t e r i a l  :zust bz Treateci: p r ; ~ r  T O  packaging, t o  

mlnirnizo rne  p o t a f - i a l  hazald of t h i s  mta=izl , .  

The fol lowing c i a s s e s  of'LL4 zre  i d e z r i f i e d  a n i e r  t h e  i r i t o r i a  of t k e  

existi i . lg I:tr;l.ial s i c e s :  1 ., dry s a l i d s ,  2 .  absorbed l i q u i d s ,  3. liqcid s c i n t i l l -  

acior, v i a l s ,  4 .  axiinzl cari:asses, 5 .  g c s s e s ,  2 ~ ; d  6 .  r e s i x s .  For eazh c l a s s  

t h e r e  a r e  s ~ e c i f i c .  packas.ing r e q i i r e n e n r s . .  

Sofie chiages $3 psckagtng c r i t a r i z  wmld be adv i sab le  i f  v3lume r ezuc t ion  

by ir,ci.neration. w3re  a d o p t 4  as p a r t  o f  a 1 ~ ~ 1  d i q o s 2 1  c?e ra t ion .  One of 
. . .  

:he p r i sa ry  c o n r , i ~ ~ r a t l c r , ;  \ i ~ ~ l d  >e t o  n i r c s l ze  t h e  h ~ ~ t l i ~ . ; :  ~f !caste ? 3  b e  

A hs.lf lift i s  . t h e  t i o l e  reaui rc ;  f o r  th2 ac:i.-ity or' s radic-n-~criid.5 t c  
decay r o  one h a l f  t h e  i n i t i a l  va.lne..  



, 
Table 2 .  Low Level Waste Volumes Shipped from Massachuset ts  and from S t a t e s  

Neighboring Massachusettsa 

. . 

S' ta te  Volume 

cubic. f e e t  

Connect icut  114,000 

Maine ) 

Massachuset ts  

New ~ a m ~ s h i r e  

New York 

Rhode I s l and  6,000 

Vermont 11,000 

TOTAL 531,000 

New Engla.nd TOTAT! - 292,000 
. . 

.. . . . 

a Data a r e  taken from E G G ,  1980, and a r e  f o r  t h e  year  1979. 

Note t h a t - t h e  volume f o r M a s s a c h u s e t t s  ob ta ined  i n  t h e  p r e s e n t  review (Table 1) 
i s  1 a r g e r . t h a n  t h e  above va lue  whkch has been obta ined  from t h e  p re l imina ry  
EGG r e p o r t  .. 



kcicera ted  s o  as t o  m i f i i m i z e  botb the ' ~ s d i a t i e n  expGsue -t? o?ez,.ati.ng 
. . .  

. . 
t h e r ~ f o ~ e ,  to package ccrnb~stib.ke. :LO;' in -zmtiS~stibie packsglng , sized s ~ i  t s3 ly  

?or direcz in j ec t ion  i n t o  t h e  inciaera t 2:. Pressnt DOT regulritie:la <r: low the 

shipnecc of radlcacrive aaterizls k zcrnbc.;tis: e packaging; in fat+.. a1or-t 



APPEND.1.X C'.. . TRANSPORT AND .PROCESSING ' OF LOW LEVEL WASTE. 

C 1 .  Transport  

Packaged. low-level r a d i o a c t i v e .  waste i s  t r a n s p o r t e d  from t h e  Massachuset ts  

"generator" t o  one. of  the .  t h r e e  remaining LLW r e p o s i t o r i e s  i n  th; U .  S . ,  where 

it i s  bu r i ed  under t h e  f u l l  c o n t r o l  of a  permanent c u r a t o r .  Such t r a n s p o r t a t i o n  

i s  by t ruck , .  u s u a l l y  i n  f u l l  l l exc lus ive -use l~  t r a i l e r  l oads .  The m a j o r i t y  of 

LLW genera ted  i n  Massachuset ts  i s  c u r r e n t l y  shipped t o  t h e  Hanford s i t e  i n  

Richland, Washington, o r  t o  Barnwell, South Caro l ina .  Low-volume gene ra to r s  

of  LLW usua1l.y c o n t r a c t  wi th  a  middle-man o r  "broker", who c o l l e c t s  t h e  

packaged waste from. s e v e r a l  such  g e n e r a t o r s ,  warehousing a s  necessary  u n t i l  

f u l l  t r a i l e r - l o a d s  a r e  accumulated ... A s i g n i f i c a n t  f a c t o r  i n  t h e  r e c e n t  c o s t  

e s c a l a t i o n  i n  t h i s  e n t i r e  p roces s  i s  a s s o c i a t e d  wi th  t h e  d i s t a n t  l o c a t i o n s  

f o r  b u r i a l .  Those involved i n  t h i s  bus iness  over t h e  p a s t  few yea r s  r e c a l l  

sh ipping  t o  West Val ley,  New York; t o  S h e f f i e l d ,  I l l i n o i s ;  t o  Morehead, Kentucky; 

t o  Barnwell, South Caro l ina ;  t o  Beat ty,  Nevada; and now t o  Richland, Washington. 

The - l o c a t i o n  of a n . a p p c o p r i a t e  s i t e  f o r  ope ra t ion  of a f a c i l i t y  and f o r  

b u r i a l  i n  Massachusetts should t ake  i n t o  c o n s i d e r a t i ~ n  t h e  t r a n s p o r t  r o u t e s  

t h a t  would be involved i n  g e t t i n g .  t h e  LLW t o  t h e  s i t e .  While t h e  t r a n s p o r t a -  

t i o n  of LLW does n o t  pose a  s i g n i f i c a n t  hazard,  p roper  r .ou t ing , inr luding  t h e  

use  of a l l  of t h e  Commonwealthls major highways, should minimize unnecessary 
t r a n s p o r t  through communities. . . 

C2. Processing 

The bulk of t h e  ma te r i a l ,  inc luded  i n  t h e  LLW volume i s  s u i t a b l e  f o r  

i n c i n e r a t i o n  i n  terms of both. i t s  combustib1.e n a t u r e  and of i t s  r a d i o a c t i v i t y  

con ten t .  The c o s t  of i n i t i a t i n g  an a p p r o p r i a t e  i n c i n e r a t i o n  program would 

be h igh  f o r  t h e  i n d i v i d u a l  gene ra to r ,  when t h e  requirements  of t h e  f e d e r a l ,  

s t a t e  and l o c a l  a i r  p o l l u t i o n  c o n t r o l  laws a r e  f a c t o r e d  i n t o  t h e  equipment 

des ign .  The technology i s  a v a i l a b l e ,  however, t o  i n c i n e r a t e  t h i s  m a t e r i a l  

s a f e l y  and p rope r ly  on a  l a r g e  s c a l e ,  i f  t h e  combust ible  LLW from many 

gene ra to r s  could be e f f i c i e n t l y  pooled f o r  t h i s  purpose. .  I n  f a c t ,  proven 

i n c i n e r a t i o n  techniques  a r e  a v a i l a b l e  t h a t  r e s u l t  i n  a 5-10% r e s i d u e  bound 

i n  impervious m a t e r i a l s  such a s  g l a s s . o r  i r o n  s l a g ,  y i e l d i n g  n o t  on ly  g r e a t l y  



reduced vci~mcs., .=h l s s  lslcildble di .sposai  f t r n s .  Compcred with t h e  

c u r r e u t  c o s t  o f  U i V -  Gqosa2, o cocperzive cer , tx%l f a c i l l r ; ~  o r  c ~ n m e r c i z l  

or>exation ~ 5 t h  &st vzlurne r a i u c t i  on c z ~ a S i  1it:es kcuid b.5 ecgnonicz2 i y  
fp- - - ,nsibl= i i i  t h i s  S t 2 t E .  

process  ( i nc inemte ,  C O A ~ C ~ )  z6.i xasze f r ~ m  v z ~ i o u s  s e n e r z t o r s ,  ts reduce 

l;~lumes 2s. sxch .zs pcs9-ijic %* u l t h a . t z  z p r i a l  a t  one o f  t h e  e:<is t ing 2 i t 8 5 .  

( 2 )  I: could recefve. mly -h1s.~5ie frem 1:-dioas genz ra to r s  t o  Ir.cir.ara.te 

m d ,  skereby,to -mZ~ce~roT&es f c . ~  oitiszite b u r i a l  e isewhere.  ( 3 )  I t  c a u l d .  

r e c t i s ~ e  a l l  was::= as 53 Sor II ehve* and r r c c e s s  a r~d  bury i t  on s i t e  alczer 

cbtaini.ng a ~ r o ~ ; - i r z r e  B?.cznzxs s m  2 i e z r2zces .  4 It coz ld  ope ra t e  i.3 

cmbiced fw5io~1, whereby a. inc.Lzcra:cr wi th  c a ~ z c i t y  and c a p a b i l i t y  t;. i:ar?.~le 

co1ahs t i31e  LZ'l vas,t.+,p cozld a l s o  2~r;ci:s r o x i c  c!rexicll ?Jsstes  t h a t  can 32 

m i t a b l y  %re-cad by. i l :ciner&bicc, v i t h  +he c 1 tima tt 'c?ris:i  of t h e  residitc- :ti 

5e arranged zlse%%ere cr on s i t e .  (5) IT ccoid b:? 2 . r i z a r i l y  an J .nc inez-a~i9r~  
. . 

-: L o  desigxeC t'arz2 e ~ m g h  t o  hncti 'e aiL conbust i52e LLW and z l l  t c x i c  chemical 

:Js;sze. a5 w.el.1 as. dl m-~icf'l waste. f-zm t h e  c.2rs.unity o r  reg ion  i n  which i t  

i r  Iscated, w i t k  :zrraggernrnt9. fm. =he u l r i m a t e  31.1ziai cf t h e  r a d i ~ ~ a c t i v c  a ~ d  

t.sxic r e s idues  elsewhere o r  ~ X S .  sire, if. che s i t =  geozs  t h 9  a p ~ r o p r i a t e  

r sq~ ize rnen t s .  

The. 3fth m s d e  wouldl. be! t h e  ideas1 xnd K O S ~  $+'f $ < r i v e  3 p ~ l c a c h  t o  talce. 

tistever, for g;?&ctkcal. zeasms i ~ i ~ ~ . l . v i r g  time, ef$c.rt and zioney, tkis r..ods 

would sat s o h e  t3pe U W .  m ~ . b . L e m  r !.i.ssr?chcse.tts i;l t i n e  20 s a t i s f y  t h e  
- .  - - dm.axds fc r  e a z i p  re:~:ez .;y'*hz. tf i f iee s z 2 ~ e c :  ;low a c c c s t i n g  sJast-. 

%.e ncs+ ?-r-icai' s ' o i ~ z i o n , .  t h e r e f o r e ,  is .the t h i r d  .:!:ode', p rocess ing  

a d  b:rrial. on tha. s a w .  site.. Since s;Lt,oa geo log ica? iy  s a t i s f a c t o r y  f o r  hzzsrdcus 

wzs.te d i~po-%I .  ham! t?eao. fcmd i? Massach.c;sst:s, ~ h e s ~ :  s i t e s  o r  s i m i l a r  ones ,might 

Sc rdcquate  !For E8X di.spcsai.,, f i cecs ing  r'cr LLh' i n ~ i r ~ e r a t l o n  is a  r e l a t i ~ r e l y  

short :e-m (5.xilon.fis - 1 yez) efcart s o  that i n c i n e r z t i o n  c x l d  proceed s o m .  

'f*? a .-- !e g u r s t ~ i ~ g  1.icmsing for T T ~ T ~ ~ Z ,  a - t o  3-yes.;' f r 3 c e s 5 ,  ~'112 ir . . :_i: .nz~a.t~-r ~ e s i . : . ( ; ~ e  

: s ~ l d  5 e  . t ~ . . m ~ . q r a ~ t d  . ~ , O F  tn~ti31 tn t he  ox-isting q:;~ -of - s t a r e  5 :re~ . Sue!: 

2 s o i u t i o n  & ~ 2 n s ~ ~ z t a s  ,c.3 cttse c.-fatzs +?:at Massackcset"L is t ak ing  ap~r::?ri.atr 

s c t i o n  and, zt the s:me tk.e; is + , r z i n s ? ~ ~ ~ . i n , o  an3  r eques t ing  c u r i a l  f ~r saall?~ 

vclcmer af mch less Yea=hri'c.le vzs.te.. 



APPENDIX. D , RECY.CLING' AND RECLAMATION FOR VOLLJME REDUCTION 

This  s e c t i o n  i s  inc luded  i n  t h i s  r e p o r t  t o  show t h a t  t h e r e  a r e  o t h e r  

p o t e n t i a l  means f o r  reducing  t h e  q u a n t i t y  of LLlV f o r  d i s p o s a l .  

.. One a l t e r n a t e  method. . i n c l u d e s  r e c y c l i n g ,  i . e .  , t h e  recovery  and 

reprocess ing  for.  r e u s e  05 both t h e  r a d i o a c t i v e  and non-rad ioac t ive .  components, 

o r  e i t h e r  one, of a  r a d i o a c t i v e  m a t e r i a l  normally b e  scheduled f o r  d i s p o s a l :  

However, t h e  s epa ra t ion  o f ' r ad ionuc . l i des .  from s o l u t i o n s ,  from complex compounds, 

o r  from f a b r i c a t i o n s  t h a t  f a i l  t o  meet. q u a l i t y  assurance  s t anda rds ,  i s  i n  an 

e a r I y  s t a g e  of development.. The incen t ive ,  t o  i n v e s t i g a t e  such s e p a r a t i o n  

processes  i s  governed by economics, manpower, and new technology, none of 

which appear. p r o m i s i n g ' a t  t h i s  t ime.  

The a b i l i t y  t o  remove r ad ionuc l ides  from m a t e r i a l s  v a r i e s  according t o  

t h e  s p e c i f i c  nuc l ide  t o  be i s o l a t e d ,  t o  i t s  inco rpora t ion  in .  p a r t i c u l a r  

compounds or.  m a t e r i a l s ,  and t o  t h e  q u a n t i t y  of t h e  non- rad ioac t ive  atoms of 

the .  same element p re sen t  i n  t h e  compound o r  m a t e r i a l  t h a t  w i l l  compete i n  t h e  

process  because bo.th t h e  r a d i o a c t i v e  and non-rad ioac t ive  atoms of an element 

behave chemical ly i n  the ' same manner. Current. exper ience  i n  chemical s e p a r a t i o n  

processes ,  such a s  d i s t i l l a t i o n ,  evapora t ion ,  land column techniques ,  has  

r e s u l t e d  i n  up t o  90 pe rcen t  s epa ra t ion  of t h e  r a d i o a c t i v e  component. The . ' 

.- _ ?  

degree of acceptance of t h e  sepa ra t ed  products  depends on t h e . p u r i t y  and 

concen t r a t ion  of t h e  r ad ionuc l ide  and on t h e  degree of  r e s i d u a l  r a d i o a c t i v e  

contamination of ,  t h e  component. t h a t  i s  normally non-rad ioac t ive .  

Radionuclides c a n . a l s o  be reclaimed from dev ices  t h a t  con ta in  them. 

For t h i s  purpose,  t h e  requirements  of t h e  p roces s  i nc lude  ded ica t ed  space  

and equipment t h a t ' m i g h t  no t  be considered c o s t  e f f e c t i v e  f o r  a  s i n g l e  o r  

a  few recovery ope ra t ions .  For. example, t o  rec la im a q u a n t i t y  of cesium-137 

from an obso le t e  sea led  s o u r c e . r e q u i r e s  the.  a d d i t i o n a l  f a c i l i t i e s  o f ' a n  

enc.losure with f i l t e r e d  exhaust v e n t i l a t i o n .  p o r t s  t o  prevent  r e l e a s e  of 

. r a d i o a c t i v i t y  t o  t h e  environment, remote t o o l s  t o  minimize r a d i a t i o n  exposure 

of t h e  workers, and chemicals t o  b r ing  t h e  radiocesi-am back t o  an a c c e ~ t a b l e  

raw-material  s t a t e ' .  In. t h e  process  of i s o l a t i n g  a  l a r g e  f r a c t i o n  of t h e  
.._ 

radiocesium;however', i t  i s  p o s s i b l e  t h a t  t h e  volume of contaminated waste 

t o  be disposed of could become l a r g e r  than  t h e  small  volume of t h e  o r i g i n a l  

waste source .  . . 



R O C Y C L ~ T ~ ~  ZT,C r e c  i c ~ ~ a ? i 0 n  I)rocesses oughr t o  be  i n v e s r i g a t e d  f u r t h e r  

with ivv:rezsed e f f o r t  a ~ d  ingeniccs  icss'nods. For t h e  mst  e f f e c ~ i v e  vc.:ume 

recicctron, suck y r x e s s e s  s h ~ u l d  be c c ~ s i d s s z d  f o r  k n c o q o r a t i c n  t k e  

or ig5-nal proe-cction processes .  



- 
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APPENDIX E .  SITING CONSIDERATIONS FOR PROCESSING AND BURIAL 

' 

The s i . t i n g  o f  a LLW d i s p o s a l . f a c i l i . t y  encompasses a l l  s t e p s  from t h e  

developme'nt of s i t e  c r i t e r i a  t o  t h e  l i c e n s i n g  of t h e  proposed f a c i l i t y .  I t  

i nc ludes  t h e  survey  of p rospec t ive  s i t e s  . and  t h e i r  e v a l u a t i o n s ,  l ead ing  t o  t h e  

- s e . l ec t ion  of an accep tab le  l o c a t i o n  f o r  t h e  proposed f a c i l i t y , .  Thi.s s e c t i o n  

b r i e f l y  d e s c r i b e s  t h e  m a j o r ~ c o n s i d e r a t i o n s  t h a t  must be addressed  dur ing  t h i s  

process . .  . 

The s i z e  of  t h e  s i t e  r equ i r ed  f o r  a  low-level waste  b u r i a l  f a c i l i t y  

w i l l  depend on t h e  volume of LLW i n . t h e  s t a t e  o r  i n  t h e  r eg ion  t o  be se rved ,  

t h e  d e s i r e d  l eng th  of time t h e  f a c i l i t y  w i l l  be opera t idr ia l  and t h e  d e s i i e d  

exc lus ion  a r e a  surrounding'  t h e  a c t i v e  s i t e .  Typica l  s i t e s  may range from 

l e s s  than  a  hundred a c r e s  t o  s e v e r a l  hundred a c r e s ,  depending on how much 

land i s  a l r e a d y  a v a i l a b l e  f o r  a  b u f f e r  zone. The space requirements  f o r  a  

waste volume reduction/solidification f a c i l i t y  would be much less . ,  and t h e  

l i c e n s i n g  e f f o r t  f o r  t h i s  type  of process ing  p l a n t  would be s i g n i f i c a n t l y  l e s s  

than  t h a t  f o r ,  a  b u r i a l  s i t e  whether on t h e  same s i t e  o r  e lsewhere.  " For t h i s  

reason most of  t h e . d i s c u s s i o n  below p e r t a i n s  t o  t h e  s i t i n g  of waste b u r i a l  

f a c i l i t i e s .  

U n t i l  t h e  p r e s e n t  t ime,  p r i v a t e  i n d u s t r y  has taken t h e  i n i t i a t i v e  i n  

seeking,  s e l e c t i n g ,  l i c e n s i n g ,  and ope ra t ing  new commercial low-level waste 

d i s p o s a l  s i t e s .  The land- on which t h e s e  d i s p o s a l  f a c i l i ' t i e s  a r e  l oca t ed  

h a s  been deeded t o  t h e  Federa l  o r  Stat'e government. The p r i v a t e  company, o r  

ope ra to r ,  i s  then  r e s p o n s i b l e ' f o r  a s s u r i n g  s a f e t y  during use  of t h e  f a c i l i t y  

and t h e  a p p r o p r i a t e  government agency i s  r e spons ib l e  f o r  long-term c a r e .  

The In te ragency  Review Group, however, has  r e c e n t l y  recommended (IRG,1979) 

t h a t  theUilepartment of Energy (DOE) assume r e s p o n s i b i l i t y  f o r  developing and 

coord ina t ing  t h e  needed n a t i o n a l  p l an  ' f o r  LLW ..." Thi s  I R G  Report. f u r t h e r  

s t a t e s  t h a t  f u t u r e  s i t e s  could be developed and opera ted  by i n d i v i d u a l  s t a t e s  

. .o r  t h e  t h e  f e d e r a l  Government. If t h e  f a c i l i t y  i s  s i t e d  on state-owned land ,  

t i t l e  could be t r a n s f e r r e d  t 6  t h e  Federa l  Government upon t e rmina t ion  of t h e  

, f a c i l i t y  l i c e n s e .  ~ e s ~ o n s i b i l . i t ~  f o r  siting a  new waste f a c i l i t y  may t h e r e f o r e  

r e s i d e  with e i t h e r  a  p r i v a t e  company o r  a  government agency. The s i t i n g  p roces s  

i t s e l f  however, w i l l  be r e l a t i v e l y  independent of whoever assumes t h i s  

r e spons ibL l i ty  . 



3l.ach of t h e  gromdworri i n  &-;el'o.plng z me?!lcdofcg;y ;for. s i t i n g  s L2V 

f s c i  l i t y  h z s  beer1 c c w l e t d  by. Lie New Erlgland Regics'al C o ~ n i s s i c a  (NERC?M, 14T9 j 

f c r  t h e  purpose ct' cli:;posiag hazzrdous was t e s .  T'hi.s stiidy p o i n t s  m i :  zk:: 

i q o r + , z n c e  of a l l o w i ~ g  zhe mzximm ;:u;~~'ber cf 7a:tic.s t a  p r t i r i p a t e  ir! t h e  

decisim-.ma.king ?;.ccess ~ & t h  C1c wderlying as.mcpiric2 t h a t  "some f i n a l  s i r i n g  -- 
d e c i s i o n  has tc be maiiz". b!assachcsetts now has sit?:~~ l e g i s l a t i o n  f n r  ----- . . 

h a z a r d ~ u s  wiaste (Cm, 1930) t h a t  d e f i n e s  t h e  decision-;xiking prc)cecs  q u i t e  c l e a r l y  . ' ; " 

.- . . . 
w i t h  Y?spei:t t o  com?lcrnity'partir.ip~til>n and the -;?rccedi:res t o  overcome a . I . . 
p o t e n t i a l  impzsse.. Xany ?.arts of t h i s  law app ly  r o  xhe s i t i n g  ccnsider2-t icns 

cf LLX d i n o s a l .  . . 

T.he s i t e  mast Se. s c i e c t d  co ~ z z t  both short - :em,  or  ~ p e r a t i o n a ! .  

s a n s i d e r a t i o n s ,  and long- te rn  pc r f e rnance  ob j  ecsl : fes .  T>e ~roxixity c f  

e s t a b l l s h a d  t r a r , s p a ~ t a t l o r ,  routes  t' k z c l l ~ f a f e  t h e  58.56 alil econon.lc ',T:~E:.~oTI, 

of LLIV, t h e  quant:t].r of iarzd a - r z i l so l e ,  t h e  s a s e  o? a c v i . s i ; i m ,  and p u k l i c  

accq- j t snre-  must a.Li be considered as z5ort-ccrm conv,niet?ces. ' f i x  lcr .2- tern 

p r f c r m z n c e  o b j e c t i v e  of  t h e  d i ; ~ > c c a l  f a c i l i t y  a f e e r  c l * ~ s c r e  i s  t o  assixre 

i l l a t  a l l  i s  contained wishin the f a c i l i t y  fc;r t h e  r e q c i r z d  l i f e t i m e  of' 

t h a t  h a s t e .  

. This  long- te rn  p e r f o n a n c ~  cb jec t i - i s  w i l l  be met by  a s i t e - s r e c i f i c  

s y s t e x  of S a r r i e r s  tc. ~ L W  inigrat.ion incliicling t h e  specir':iec;^. form of: t h e  

bur ied  uasce, engineered b a r r i e r s ,  n a t u r a l  . = h ~ r a c t ' e r i s t i c s - o ?  t h e  s i t e  and 

i t s  envi rons ,  and c o n t r o l  over  t k e  n s e  o f  t h e  1211d apcn vh ich  t h e  s i r e  i s  

l aca t ed  . 

S ~ f f i c i e r l t  fumis mLst be made a v a i l a j l e  t o  ?rc)vj.de f s r :  i : l )  Cecomiss-ioriizg 

3f  the d i v o s a l  f a c i l i t y ,  inc luding  d i s n a n t i i n g  s u f a c e  st-ructures on t . 5 ~  s'se, 

( 2 )  s::abilizatior: o f  r h e  s i t e  a ~ d  t h e  Sur i ed  i;aste t o  rec1uGs ongoing 'act i -ve 

na in tenance ,  and (32 t h o  p r o v i s i c n  of s l l rve i : laacs  and m n i t o r l n g  a c t i - g i t i s s  

over a p e r i d  long enough t o  show t h a t  %he s i r e  c c n i c r n s  t o  expec ta t ions .  

The >lar ional  Cc-ilfer-ence of Radia.tion Ccn t ro l  Program D i r e c t o r s  has  L-ecom~~nded 

bondizg and p e q e t x a l  care t r u s t  fl:nds as a r;..s~qs of a s s c ? i n j  ~ ' ~ 2 3  f u ~ d i n g  

' C F C I ; D ,  1376) . T5c: SRr:, i;?. th.?i r p r g ~ ~ ~ e ( ?  TC-E:;!~~ i ~ n  i>t:Rc, l(?'.73>) .:fiz~drs with - 
-. . - 

concept 2nd di.sztrsses se-/ern i rxir::::cl: l~ sxre ty  :.~rar?ger:ent s ,  sac:? a s  

bonds, cash d e ~ o s i t s ,  c:sr:lfisate:. af d e o s i t  and f er'ers 32 c r e d i t ,  w k i z t  

x o ~ l d  be  accel3tzb lc:. 



. . . . . . 

. . 

The. cha ra . c t . e r i s t i c s  of  a .proposed s t t e  must be i n v e s t i g a t e d  i n  

s u f f i c i e n t  scope and d e t a i l  t o  a s s u r e  t h a t  t h e  o b j e c t i v e s  d i scussed  above 

can be met, a s  we l l  a s  a l lowing  a thorough eva lua t ion  of t h e  s i t e .  These 

c h a r a c t e r i s t i c s  i nc lude ,  bu t  a r e  n o t  l i m i t e d  t o ,  demography, hydrology, 

geology and. meteorology, and a r e . . d i s c u s s e d  below: 

a. F o r  a n ' a d e q u a t e l y  s i z e d  s i t e ,  t h e  f a c i l i t y  should be s i t e d  i n  a 

r e l a t i v e l y  low popula t ion  a rea .  and must  be eva lua ted-  w i t h  r e s p e c t  

t o  t h e  present :  and. f u t u r e  c h a r a c t e r  and a c t i v i t i e s  of  t h e  population 

i n  t h i s . a r e a .  Thi's eva lua t ion  should a l s o  inc lude  t h e  p r e s e n t  and 

p r o j e c t e d  uses  o f . ' t h e  land,  water and o t h e r  n a t u r a l  r e sou rces  o f  t h e  

a r e a ,  and t h e  proximi ty  and t y p e  of  t r a h s p o r t a t i o n  r o u t e s  a v a i l a b l e  

f o r  t h e  shipment of  LLW. 

b.. The s i t e  should be' chosen so  t h a t  t h e  hydrogeologic'  environment of t h e  

a r ea  surrounding t h e  d i s p o s a l  s i t e  w i l l  a c t  t o  prevent  o r  minimize 

t h e  migra t ion  of waste through groundwater pathways. S i t e  c h a r a c t e r -  

i s t i c s  d e s i r a b l e  i n  achiev ing  t h i s  i nc lude  low groundwater flow r a t e s  

and s o i l  p r o p e r t i e s  which would adsorb t h e  waste m a t e r i a l ,  i f  it 

were. r e l e a s e d .  

c .  The f a c k l i t y  should n o t  be Iuca ted  i n  an a r e a  whnre su r f ace  geologic  

p roces ses  such a s . . e ros ion ,  l a n d s l i d i n g  o r  weathering could s i g n i f i c a n t l y  

enhance t h e  hydrogeological  t r a n s p o r t  of LLW from t h e  s i t e .  The s i t e  

should no t  be loca t ed  nea r  a capable  f a u l t  such t h a t  t h e  migrati .on of 

waste could i n c r e a s e  a s  a r e s u l t  o f  se i smic  a c t i v i t y .  

d: .The l o c a l  meteorology must. be s tud ied  t o  a s s u r e  t h a t  ra in-water  

i n t r u s i o n  o r  wind e ros ion  w i l l  n o t  enhance the  migra t ion  of waste ' t o  an 

unacceptable  l e v e l .  This  s tudy  w i l l  a l s o  c h a r a c t e r i z e  l o c a l  a tmospheric  

. d i s p e r s i o n  t o  .a l low assessment of t h e  o f f - s i t e  environmental impact 

from a i r b o r n e  r e  l e a s e s .  

The a p p l i c a t i o n  f o r  a LLW f a c i l i t y  l i c e n s e  w i l l  i nc lude  a s a f e t y  and 

environmental r e p o r t  t o  meet t h e  requirements  of t h e  NRC and t h e  National  

Environmental Po l i cy  Adt ( ~ ~ ~ , 1 9 7 9 b ) .  This r e p o r t  w i l l  con ta in  a f u l l  

eva lua t ion  of t h e  candida te  s i t e s  and t h e  r a t i o n a l e  f o r  choosing t h e  proposed 

s i t e .  The r e s u l t s  of  t h e  t e c h n i c a l  and environmental s t u d i e s ,  a s  descr ibed  

above, w i l l  b e  documented i n  t h i s  l i c e n s e  a p p l i c a t i o n ,  a long wi th  a complete 

d e s c r i p t i o n  of  t h e  proposed method of ope ra t ion .  
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A P P E a I X  F. TIE NEED ;:L?R E3;JC.Ar.?Z?N 

S-aces5 cf a LL3 inan;rgmz?lt ~ r o g r a ~  h inges  on secwi:l,a a s u i t a b l e  

.sf t reatnient  and a sire fo .~ . .d i~pos ; i l .  .4lzhough wssts voluae reduc.:ic?~. 

reqi.res. less S ~ S P  and iess I + ~ n g - t e m  morLtnzizg thrin 2 st-,allow lanciZi11 

qe .xr icn . ,  rhe t a s k  crf secn r i zg  zn a p r , r ~ p r i a t e  i o c a ~ i ~ n  "or e i t h e r  ope ra t r cn  

is Iikehy t o  be- diff i .cai+_-  v:hz:1 t h e r e  . i s  widesprzad f e a r  of  anything raCi,?zc:ive 

n r,ucZ.ear. Any LLW nanag.menc r;-rqosa:: should inc lude  a s i a n  t h a t  w i l l  hell: 

.1Fmg2 drls misc.mce~t-ic.n, reeucing f e a r  rhrcug3 b e t t e r  lmderstzr.air,g of tile 

zssues.. Thus, a a  educa t ion  pcg ra t z  m u s t  be  an i n t e p a l  pazt of  t h e  cveraLl 

far  uas t  e. mz?ag,eacnt . 

\%3.'_le t h  use sf ~ 2 d i . ) ~ c t i - ~ c  ; ~ a ^ ~ z r i u l ~  .,nust ;L)Q t t l i z t 2 y  zcntrclled 

SP prev:?r:t excess ive  r 2 l e z s e s  t:; t h e  envisonmenr-, .:t ;i,nu!G b e  ko-rr.e i n  

e n d  tkis  t h e  eny~irorln;ent, Is r,atzl=.til!-f r a d i . 3 z c t i ~ e .  Or?e 25 -'.the 1.days +o a s s e s s  

t3;e s ip i . r ' i s a .ncs  of t h e  d i s p o s a l  of  LLW i s  t o  compare t h e  ;..zdioa~ti\!.ity of LLW 

pi th  t s s  n a t u r a l l y  occurr inz  rac!i.3aczivity. The 1a t . t  tr r a d i o a c t i r i t y  irlcludes 

r z d i o z c r i v t t y  i n  the z i r  a s  r a d i o a c t i v e  gases  or  p s r t i r l e a ,  i n  t h e  

in ~2i;7_ water and ground wat-.::, i n  bu? ld ing  n u t c r i a i . ~ ,  ir, food, ar.d in t h e  nman 

b~ijgr. The ~GICW-ts and ~ ~ m c a ~ i t ~ t i c ~ s  of t k i s  r a d i o a c t i v i t y  *tar;# agprsci- 

&I17 i n  a'ifferens locs . t ions.  TfAe m t y s r a l l y  ocs-zr l i lg  r o d i m u c l l d a s  ZISO differ 

, ~ e a t l s  i r ~  t h e i r  toxicities, znl ifi~J.uile sane  r a c i . ~ n u c l i d e s  t h a t  r a ~ k  among 
* 1-5e no3.t k s z a r d m l  as  well  a; o:her,s t h z t  r?.rik t h e  l e a s t  hzzarSeus. 

tkrural r.-idioacti1ilt y i n  t h e  enq~iranlr,2nt c t i g i a a t  e s  from 2. \:&riety o f  

s ~ c c s .  The n s s t  s i g n i f i c a n t .  a r e  t h e  r a d i ~ x x c l i d e s  potass iun-40 ,  -azni1'~1!-238, 

and t h ~ r i ~ n - 2 3 2 ,  produced 1::hsn t h e  m i v e r s e  was c rza ted  bil;ion_c o5.yeazz ago,  

=f, rmkin  i n  signifi::ant q u a t i t t e s  t gday  because of t h e i r  lor15 h a l f  !I-c-es 

( z r e a t e ~  thari a. b i l l i o n  y e a r s ) .  kfhen they decay, they are  f ~ l l c w e c  b y  adi i t iof ia:  

ra.2icactlvs products  x i t h  s h o r t e r  h a l f  . l i iVes,  suc;? a s  rzd'i1;:a-226 (!.6CO years) 

.rzc?~-n-2Z2 ( 3 - 8  days), ~ c l o n i u m  {;O.OCO't.6 secoirds), ar,d ?;laz..ilm 310 i:?33 days!. 
.. . 

E ~ r , ~ ~ ~  f o r  potc.ssf:jm-jc, ,the pr-r:.&qg rad ioncc? i3zs  c:,ij.t z!?ha ;.zals-.tion a:c 
x:e so;-s ide~ed zc 5e h l , -h ly  t o x i c .  



A l l .  o f  t h e  above r ad ionuc l ides  excep t  one a re .  s o l i d s  and a r e  d i s t r i b u t e d  

throughout  t h e  ground, from which they  a r e  taken  up by vege ta t ion  or.  d i s so lved  

i n  ground. water.. One rad.ioacti-ve decay pr.oduct , .radon-222, i s  a noble  gas .  

While it o r i g i n a t e s  from t h e  decay o f  t h e  radium i n  t h e  ground, it. d i f f u s e s  

out  of  t h e  ground and reaches  s i g n i f i c a n t '  concen t r a t ions  i n  t h e  atmosphere,  

p a r t i c u l a r l y  when t h e  a i r  i s  s t i l l . .  . Radon. a l s o .  d i f f u s e s  i n t o  homes., where . ' 
t h e  concentrat ions.  depend on- t h e  v e n t i l a t i o n .  The h ighes t  concen t r a t ions  

occur. i n  homes t h a t .  have l i t t l e  a i r .  exchange wi th  the. environment, such a s  

homes in.  cold c l ima te s  s ea l ed  t o  reduce hea t  losses . .  The decay of each radon 

atom i s  followed by 6. success ive  decays,  p r o d u c i n g r a d i o n u c l i d e s  which emit  

a lpha ,  ' be t a  and gamma r a d i a t i o n .  The decay products  a r e  found i n  t h e  ground, 

food, .and water,and' form r a d i o a c t i v e  a e r o s o l s  i n  t h e  a i r  which a r e  brea thed  

i n  and r e t a i n e d  i n  t h e  lungs.  

Radionuclides a r e  a l s o  genera ted  cont inuous ly  from t h e  a c t i o n  of cosmic 

r a d i a t i o n  on elements i n  t h e  atmosphere.  The most s i g n i f i c a n t  a r e  carbon-14 

and hydrogen-3 ( t r i t i u m ) .  Both emit v e r y  low-energy be t a  p a r t i c l e s  and a r e  

among t h e  l e a s t  hazardous of r a d i o a c t i v e  m a t e r i a l s .  The r a d i a t i o n  dose r o  each 

person from carbon-14 i s  0.7 mrem3/year and from t r i t i u m ,  0.001 mrem/year. 

The cosmic. rad ia t ' ion  and t h e  gamma r a d i a t i o n  emi t ted  by r a d i o a c t i v e  

m a t e r i a l s  i n  t h e  ground a r e  r e spons ib l e  fo r .  l a r g e  d i f f e r e n c e s  i n  r a d i a t i o n  

doses  i n  d i f f e r e n t  p l a c e s .  For example, a t  an a l t i t u d e  of  1 .6  km (1. mile ) ,  t h e  

annual cosmic-ray dose of 45 mrem'is  g r e a t e r  by 17 mrem/year than  t h a t  a t  

s ea  l e v e l .  Annual r a d i a t i o n  doses i n  t h e  U .  S .  ( i nc lud ing  both  t e r r e s t r i a l  

and cosmic r a d i a t i o n )  range i n  va r ious  l o c a t i o n s  from 32 mrem t o  197 mrem, 

a t o t a l  d i f f e r e n c e  of 165 mrem. Residents  of t h e  c i t y  of  Denver r e c e i v e  a  

whole body dose of  125 mrem/year compared t o  65 mrem/year f o r  i . nhab i t an t s  of 

t h e  A t l a n t i c  and Gulf c o a s t a l  s t a t e s  and 80 mrem/year f o r  t h e  ma jo r i t y  of 

t h e  U .  S .  .populat ion.  Neutrons, no t  included i n  t h e  above dose va lues ,  

c o n t r i b u t e  an  a d d i t i o n a l  annual  30 mrem.at 1 .6 km and 6  mrema t  s e a  l e v e l .  

The q u a n t i t y -  o f  r a d i a t i o n  dose t h a t  p l8ces  a l l  r a d i a t i o n s  on a  common b a s i s  
f o r  a s s e s s i n g  b i o l o g i c a l  e f f e c t s  i s  c a l l e d  t h e  dose equ iva l en t ;  The u n i t  of 
t h e  dose equiva len t  i s  a  rem. 1 mrem = 1 mi l l i r em = 1/1000 rem. 



There: a ro  a l s o  l a r g e  d i f f e r e ~ c z s  i n  r=zdioa;.tivity J.n t h e  a,!=, dxe 

p*mari ly t o  the n a t u r a l l y  o c c - c r i n z  r d  l g a c t i v e  gas .r~Gc3-222. Ccncent rz t ions  

of ~ z d o n - 2 2 2  i n  outdoor  sir rar.25 .from 2.0- 1000 pi : c c ~ x i e s 4  !zuf;i.z netz?: . ?in* . . 
. . 

coi iespo.rding.  average dose r a t e s  t o  t h e  1 1 ~ 7 9 ~  r u g e  from 26 xre:n/yea-. t o  

1000 mrem/yeaz. Var i a t ions  i n  rd im-526 .  con ten t  i n  t h e  d i e t  ?.-od~ce v a r i z t l o ; ~ ~  

.in t h e  dose "; b m e  of a b w t  10 in~em/yegr ar.o!md an w e r a g ?  bone cicsc of 1 C G  m r e m l y r .  

. . 
. ,  . 

T;+i.cal l e v e l s  or' r a d i c x c r i v i t y  in the grcuzd .and i n  ;:lo z i r  ar.t: gi'ilei~ i n  . - .  

Trblz 5.:  These l e v e l s  a r e  q c i t e  si,sniCi-.:at,. and i t  is  i~npcrtazit- t 3  .note  thst 

t:les% r s d i o n u c i i d e s  a r e  no: enczsed i n  c z n t a i n e ~ s  but  arc 9rclly a c c e s s i b l e  t c  

ground !vat.er, t o  food c rcps ,  a r d  t o  t h e  s tnosphe re .  
I .  

D s s p i t r  t h e  l a r g 2  d i f f e r a n t e s  in r z d i a t i o n  l e v e l s ,  v?ry  ?ew people  gjL-,?r: 

szy rhought TO naturai r ad ioac ' i i v i ty  i n  s e l e c t i n g  2 place t o  work o r  I l v e .  

There i s  no e.ricor.cs c h a t  t h e s e  . ~ a r i a t i c ' z s  ars sigcificsn~ i n  a f f e c t i n g  t h e  

inc idence  of cancer  i!r o t h e i  d i s e z s e s .  I n  a n y  even t ,  t h e = =  i s  l i t t l e  n e  can 

do i o  c o n t r o l  p o p u l a t i ~ n  e q o ~ u i z ~  from th.ese .5.oa-ces. 

Because of t h e  r,at*-~=al .abcnCance o f  r a d i o a c t i v e  m a t e r i a l s ,  t h e  d i s p c s a i  

of s u f f i c i e n t l y  snail q u a n t i t i e s  cf r a d i o a c t i v e  m z t e r i z l s  i n  the g r o u ~ d  mi 

vla the a i r  would noe l roduce  zhznges t h a t  v~oulci be cons ide red  sip-i.ficail7: 

i n  view of r.he . l a r i a t i ons  i n  t h e  ? x i s t i n g  l e v e l s ,  The h i g h e s t  radi?r;ior, dose 

to which a.ny inenher of the  publ ic .  u o u l a  be  ex?osed by a _=rrcperly nan i i~ed  LL,IV 

prcgram shocid not  zxceed 5 srzn, 'yzar. 

Gf course ,  : ;ye esiszence of c z t u r a l  le-.els cf r . x i j . ) r c r i v i t y  does noT 

give  Zisense t c  ?o i l ace  indiscrir;.l:lr)-.te.iy.. The p c t s n t i a l  re lea , se  of  low lave13 

of  r a d i . x i c t i v i t y  s h o c l d  be weigf;sr! sgair;.st. t h e  b e n e f i t s  t o  s o c i e t y  fron: t h e  

a c t i v i t i e s  t h a t  prcduced t h i s  r s 2 i o z c t i v i t y .  F i n a l l y ,  rc- leases  sto.u2d be 

reviewed r'cr ccmpliance -&it11 t h e  I:L,?X$- ~ r i n c i p i e  which r s q u i r e s  r h a t  t h e  

Zlscha:rge of p o l l i l t a n t s  t o  rke e?tvi.;.a~?ent 5e  kept  - -  As Lo-i - -  As F.ezsonaSi;.l 

A c h i ~ ~ a b l e  - 2nd not.mere2y i n  comnp.;izrr.:e w i t h  p 0 1 l ~ t i . x ;  r e g u l a t i c : ? ~ . .  

z11; :asion cf chi 3 L ~ S C U S S ~ C E  52 ; i 1 ~ ~ 1 ~ 2 1  b i - c k ~ o ? ~ x d  7-3diat i o n  S Z Y V ~ S  LS 

nr, e.ua.a:o:. e 3f t h e  kir.c;. $15 inf3:rrnarfc-n xei:-.lcd i n  tic e:ducati.cn prcgrxn  t o  

i q r o i r e  ~ z d e r s t ~ n d i n g  nn the  s a f e  Zis~oszl of LLK. 

- 
P. picc;curie  1 s  l/!:,GO2,O!lrJ,000,I)GrJ 05 a c u r i e  and i s  equzl  t o  3.G37 nuclear  
t . rx- isfcrxat iocs  p e r  second. 



Table 3.  Rad ioac t iv i ty  i n  t h e  Environment and i n  people from Natura l ly  Occurring Long-Lived ~ a d i a n u c l i d e s "  
. . .  . . . 

Radionuclide H a l f - l i f e  . Global A c t i v i t y  i n  S o i l  Concentrat.ion Ac t iv i ty  
Inventory t o  depth of ' 2  meters  i n  Body 

1 a c r e  1 square  A i r  Water 
ki lometer  

. . . . .  . . , .  

d.i years  m i l l i o n s  m i i l i -  m i l l i -  p i cocu r i e s  p e r  p i c o c u r i e s  p e r  p i c o c u r i e s  
of c u r i e i b  c u r i e s  c u r i e s  cubic  meter cubic  . . meter 

Alpha- P a r t i c l e  Emi t te rs  

Uranium-238 4..5 b i l l i o n  10 

14 b i l l i o n  

1600 

Radon-222 3.82 days 2 5 
(atmosphere) 

polonium-210 138 days 2 0 13  

1,000-10,000 
(well  water) ' 

B e t a  P a r t i c l e  Emit ters  

Potassium-40 1 . 3  b i l l i o n  8 0 43,000 130,000 : 
300 Carbon-14 5730 

: . 87,000 . , 

Hydrogen - 3 

LeadT210 

12 ,4  34 (na tu ra l )  
1700 ( f a l l o u t ,  

1 98 0) 22 ,3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

a . . 
Sources: UNSCEAR (1977); NCRP (1975) . .  - 

See foo tno te  No. 1 f o r  d e f i n i t i o n .  
C 

A m i l l i c u r i e  i s  1/1000 of a c u r i e  and i s  equal  t o  37,000,000 n"c1ear t ransformat ions  pe r  second. 

d 
See foo tno te  No. 4 f o r  d e f i n i t i o n .  -2s - 



A. s i n g l e  s t z t e  ?gsr.cy should be c h a q e . i  rcith d e s i F  of t h e  eduss t ion  
. .  . 

program, coo rd i ! l s t lm  o f  i;lf orms.tion ~ n d  i ~ l e h e n t a t i o n  of the p l an .  Aitho?;~?'; 

a consortium of uszrs n i g h t  provice  educszi2f iai  s e rv i c .%s ,  t h =  p u b l i c  i s  xore 

l i k e l y  t o  t r u s t  z s.tzt3 zgenc:y with fewer j?e.=!i:Fic. s 3 2 k ~ 3  Ir, .the 0utcnr.e. 

Funds f b r  t h e  Frogran. hoq.icvsr, might be ~ r z : i t e d  p a r t i a l l y  o r  wholly 57 

- .  . . 
p u b l i c , r e l a t i o ~ ~ s  s k i l l s ;  t h e  coo rd ina to r  o f  :he e f f o r t  nusr: 5s inciuded jn 

t e c h n i c a l  afid p o l i c y  -fiscussj-azs t o  unde-rszar,d, t h e  issues 226 goa l s  of  tke.  LLlV 

'The educat ion ,7rc,main stculd reach ~e: ; -e .~?- :  s e c r c r s  ~:f sociez:r:  t!i<? 

gene ra l  p c b l i c  and st.zte mu Icca.! of=;,?.'.- ,, ;,.;. ' ;., ,. , few of  when x d e r s t a n d  t h e  
. . 

i s s u e s  o r  t k e  . h ~ a c z s  of f a i l n r e  :o a c t ;  3.::::. xi?.: LLTN ~~T.-~T:~STS, c ~ ~ L c  ~ h ~ . l i l d  

be encouraged t o  zn\-riaer. a -571 range  ~ : f  :rsz:.ent and d i s?osa l  cr t . ior ,s .  

The zim or' t C 3  educat ion af t h e  ~YT.-.:?TE:. m b l i c  s5.?~i ld be t o  d i s p e l  the 

widely be l ieved  i n n h s  about anyth ing  lakei.2; x .sdioact ive a r  ~ u c l e a r  2nd t o  

provi'de a persyect. ivs on ..sciet:.; ' s  need EZ :?:s..-,ule i t s  w s s . : ~ s  proper  l:i .' Most 

b e l i e v e  all r z r l i cac t ivc  prdl~c is  +o be eq:lol;.r;- t h r e a t e n i n g  t o  p u b l i c  i~calih 

and t h e  environnent .  ' 3hx1y b e ' c k e  thaz 51e $i.:lction t o  ;-adioactiiie  as-2.: 

d i s p o s a l  i.; s i ~ p l y  ;n cezse  ,pocis;.-t:cn of s:.i :? ; , taste,  maware t h a t  LiIV I5 

a by-prcduct of ?ua l i ty -c?f - l i . f~  a;lintcnaz~.c:;?. cn.i safeguards  : h e a l t h  c z i e ,  

r e s e a r c h  311d a tlmb.s~- of C ' ~ ~ I Y U Z % ~  330ds. ?f:c zsbli .2 s h w l d  r e a l i z e  how 

f a i l u r e  t o  asnur,e f i :~3  Y ~ ~ ~ . o ~ I s I ~ L ~ . I . - ~ Y  ~Ch1.c  i;ff$.:t rhdf T l 1 ' ~ e s  . 

Lccai aud. s z a t e  offic_ia3s,wiio n i I l  ul t i r iwte ly  nakz  de.:i-cions a5out 

l o c a t i m  and operat imi,  n e ~ 4  t o  he Infcrmed a501it t h e  t e c h c l o g i c a l  saundness 

and t h e  saf o ty  o f  pn?cess izs  a d  c f . i , ~ ~ b s a l  f a c i  i l t j  e s .  :,iechanisms :has red2c.e 

r i s k s  ar,d t h a t  o f r ' t r  saicwa=.& m-d b.ener'its t o  ~ o t e n t i s l  h o s t  c o m ~ n i t i e s  

should be explorsd 2y t h e  zz?rtpr5.=~e dec i s ion - sake r s  . 

emerging 5 u e s t i . a  23 tk-; c u b l i t  n i g k t  we;'_ be: "h%y are  

concerned a b ~ c ~  =ki trezZinznZ %;d dis?~s;l ncl*."? Th&t q u e s ~ i o n  should 3e 



answered t r u t h f u l l y :  p resent .  d i s p o s a l  s i t e s  a r e  thousands. of m i l e s  away and 

c l o s i n g  t h e i r  s e r v i c e s  t o  .ou t -of  - s t a t e  wastes .  ' Massachuset ts  has  not. taken 

r e s p o n s i b i l i t y  f o r  i t s  own waste i n  t h e  p a s t ,  and i s  now f o r c e d . t o  do so.  

Unfor tuna te ly ,  t h i s .  awareness e f f o r t .  comes a t  t h e  same t ime a s  an 

awareness e f f o r t  f o r  hazardous 'was te ,  and n e i t h e r  can wait f o r  t h e  o t h e r  t o  

be  reso lved .  Although the .  two might b e  handled t e c h n o l o g i c a l l y  a s  one,  with. 

common i s s u e s  and s o l u t i o n s ,  i t  may be t h a t  n e i t h e r  can b e a r  t h e  m i l l s t o n e  . 

of p u b l i c  f e a r  of t h e  o t h e r . .  Responsible offic=a.l.s i n  each. a r e a  b e l i e v e  t h a t  

management p l a n s  w i l l  be more r e a d i l y  implemented i f  t h e  programs "go pub l i c "  

s e p a r a t e l y .  Because t h e  ,volume and v a r i e t y  of LLW i s  much l e s s  than  t h a t  of  

hazardous chemical waste , .  t h e  p u b l i c  might be more r e c e p t i v e  t o  dea l ing  wi th  
. . 

LLW. 

The pr imary goa.ls o f '  t h e  p u b l i c  educa t ion  program a r e  (1) t o  assuage 

p u b l i c  f e a r s  about  r a d i o a c t i v i t y  and ( 2 )  t o  explain 'why i n - s t a t e  o r  r e g i o n a l  

t rea tment  and d i s p o s a l  a r e  necessary .  Disseminat-ion of in format ion  f o r  t h e  

enlightenment of t h e  pub l i c  may. i nc lude  s e v e r a l  r o u t e s ,  a s  fo l lows:  

a. Ta len t  bank and s p e a k e r ' s  bureau o f  advocates  who a r e  no t  known 

advocates  of o t h e r  n u c l e a r  uses: '  h o s p i t a l - p e r s o n n e l ,  r e s e a r c h e r s  

a n d . o t h e r  u s e r s  a s  wel l  a s  people  who do no t  have a p r i v a t e  s t a k e  i n  

t h e  i s s u e .  These advocates  might appear be fo re  a v a r i e t y  of  group 

meet ings,  o f f e r i n g  a new p e r s p e c t i v e .  

b .  Workshop f o r  media people t o  inform w r i t e r s  and commentators of the.  

spectrum of i s s u e s  t h a t  surround LLW management. 

c .  Contact wi th  environmental groups and t r a d e  o rgan iza t ions  and t h e i r  

p u b l i c a t i o n s ,  o f f e r i n g  information and a r t i c l e s  about  LLW genera t ion  

and s o l u t i o n s  t o  t rea tment  and d i s p o s a l  problems. 

d .  Displays i n  p u b l i c  p l a c e s  of consumer goods and h e a l t h  c a r e  u ses  

t h a t  produce LLW. 

I ' F5, Education Re la t ive  t o , F a c i l i t y  S i t i n g  

Although a p u b l i c  educat ion program might s u c c e s s f u l l y  convince people 

t h a t  an i n - s t a t e  o r  r e g i o n a l  waste managment f a c i l i t y  i s  needed, i t  does not  

counter  t h e  t y p i c a l  "But not  i n  my town" response .  Any p a r t i c u l a r  f a c i l i t y  



prcpgsa l  Is l i k e I ~  So f z c e  l o c a l  ~puos i . c ion  ss ~:omn~mi.tiec weigh t h e i r  s-ta;;zs 

i n  t h e  iss:~?..  Ar!y s p e c i f i c  p r o p ~ s ~ d  c m u n i z y  p e r c e i ~ e s  l o c a l  c c s t s  frorn 

h c s t i n g  t h e  f a c i l i t y  j ln t h e  f c r d  af poss ib : e  p r q x r z y  va.iue l o s s e s ;  p u b l i c  

servic?;  c o s t s ,  and t h e  f e a  angznclereii by tlie -pro?oszlj TO be s r e a t e . r  than. 1ccz1 

b e n e f i " ~ .  T o t a l  b s e f i t s  z r e  d i s p e r s e d  thratlg'hout t h e  st?:?, b e n d i t i ~ g  a l l  

who night have s::lfered Crcrr! irn?ccper =iZs?osaP, and moye .&irzct i y ,  e l i n i n a c i a g  

the c o s t  a.11a inc:xvenience cf han l ing  l..;ng C i s t a n c e s  . 

Aithcugh KRC [i\iRC., l97SE;) s s e c i f i s s  tfiar 2isposz: f s c i  l i t i e s  . s h a l l  be si sed 

on land ohxed by t h e  f e d e ~ a l  o r  s t a t e  goXiernrL:ent, .azd d ~ e s  i i C t  specifi . :aily 

r e q u i r e  l c c a i  aprjroval, i c c a l  oppos i t i on  Co m y  7 r o p c s a i  ca-n be exusc ted ,  

employing z v a r i e t y  of  e f f e c t i v e  tech? iques  to dis . :~u:~rige s i t e  assj ,gnnent .  To 

e f f e c t  a change i n  l o c z i  a? t i tu .de ,  ?he bsl.anr=e .of c o s t s  and b e n e f i t s  t o  
. .-. camu .n i t i e s  must 3e chatlged slloviing spzc~:sc bene f i t s  t o  a::ct!.le p,a t he  

eoinauni t y  under c m s i d e r a t  ion .  

G r e a t e s t  c o s t s  t o  3. s ~ ) ~ c i E i ?  co~nx~uni ty  are i n  t h e  r e a l  and 7 :xcz lved  

r i s k s  i nhe ren t  i n  any t rea tment  o r  dispcsal facility proposa l .  H i s t o r i c a l l y  

~ conununi-ties . have be2n o f f e r e d  . l F t t  le com~er,sat. ion for s s s m i n g  t h e s e  r i s k s .  
i 
I Ths psoFer approach t o  l o c a l  s i t i n g  lies i n  reducing  t h e  risks (which cannot b e  , 

1 reduced t o  zero)  of hos+sg r h e  f a c i l i t y  through. p r ~ s c r F b e 5 . c o n d i ~ i c n s  and 
~ mmitorrin,a zgre3men.t 5 ,  and a l s o  in i n c r e a s i n s  the  De~eYi :s t o  t h e  c.om~~mi'-,:.r t o  ~ 

make t h e  p rcpasa l  s t t r a c t i v e  f o r  i o t x ?  cons ide ra i ion  - 

A v a r i t t y  of neihznisms t o  reduce r i s k s  z d  t c  cczpe:lsnte comulli t i e s  

f o r  tak ing  r i s k s  ' ;I,, -.-- e beeri sr;ri:inril-;.zed ir, "S~L,!.~S Gpti.02:: f o r  Eazare c . ! ~ s  Ilir-tste 

Facilities': [Stell.:rto and O t H a r t : ,  1930) ; t h e s e  i i iclu6e : a s s u r i z g  ?roper  
. / 

cons tmcrion mc! ope ra t ion  cf  t h e  f z c i  li t y  t11~01:gk r egx l .~ t i . i r ; s ;  techi l i6ai  

?isnnir!g ass i s ta r tce  2nd e x p e r z i s . ~  of  s t a t e  o f f i c j . a l s ;  n i r i g a t i o n  ter,hniqi.les. cf 

over-dezign, monitoring and paying t h e  c c s t  of r ~ u b l i c  ser..;ise i a p a c t s ;  conpsn- 

saricr; t h r ~ i i g h  re?,rcazi@n. f a c i l i t i e s ,  enp?oyneilr r.ronl.-.clc, ~ u b l i c  w m k s  c r o j  ~ c t s  - 3 '-"'-. 

and ? a g e n t  in-lies cf t axes  o r  handl ing  fees; .and inssz-snce f o r  h e a l t h ,  i i a b i 1 i t . y  

a??. ??roperry vailie l o r s e s .  

.3y 1:slng 2 ;rqccs-. of nogr,.:i :?-.ins - f r;~: c ~ ; c Z i * . i o ~ c  z.g.re:.;rible ta ~ i r , ~  

c:>a,!~;l.ity azd the  dev-..l,opzr, th.e commurri;y w i l i  r e c z i v e  a p7:~perly c c n t r c i  l e i  5r:d 

suserv ised  f a c i i i t y  with a p ~ r o p r i a t e  con?ensat lcn f o r  c o s t s  i n c u r r e d .  I n  



; " 2 t - ~ , ~ ,  t h e  CeveZcper s'ko;rld r.ot bc t i 2 4  rip iil c o u r t  f i y h t i n g  o ' s s t ~ ~ c t i o n l s : :  

slr.its; nor  forced  t o  pay s x a r b i t a n t  co~pensar . lcxi .  

3 e g o t i a t i ~ n s  f o r  conditions and con3ensa t icn  ~:hoi:il! take p lace  5etwcen 

the f a 4 . i i t y  b p e r z t o r  and the  c o m ~ c d t y  invo ived ,  t.s+a"Jlis;?ir,g .a lize of 

commiic?tior! t h a t .  nay be the key t o  s i t i n g  +nd tc, c,,xpera^ci.or. d x i n y  o p e m t i o n .  

Compensation. sh* be paid by the : a c i l i t y  q z r i i t s r t  wko cac l e g i t i , m t e l y  pas s  

c o s t s  a locg  t o  t h e  cor:sumers of t k z  xa.ste g e n z r a t o r s ,  tl:e c-~nsunets  ' i s ing  

b a n e f i c i a i e s  o f  t l ~  h o s t  com-m-ity:s ;-greenen? -c3 host r3e i r ' x i i i t y .  Th9 

ca-ieat t o  t h i s  sclisme is  c o s t  c-j~-ta.irmsnt by p n r z i e s ,  san?rnsxiizias r zques t ing  

cnly r e a l i s t i c  corripcnza.ticn. LLW gene ra to r s  c?Etrete within gkven. &udzets  and 

too  g r e a t  demands on t h e i r  resources colllc! result ia -recrU=ed serv.izes, a f f e c t i n g  

'the prcdtlction of  c s n s ~ n e r  products .  
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