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Appendix D to the 1977 Annual Report on Great Lakes Water Quality is the 
third annual report submitted by the Radioactivity Subcommittee to the Imple- 
mentation Committee and to the Great Lakes Water Quality Board. The Appendix 
contains detailed information and data available as of May 1978 regarding 
radioactivity in the Great Lakes Basin. A summary of this Appendix appears in 
the Board's Sixth Annual Report to the International Joint Commission. 

Though the Board has reviewed and approved the Subcommittee's report for 
publication, some of the specific conclusions and recommendations contained in 
this Appendix may not be supported by the Board. 
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The R a d i o a c t i v i t y  Subcommittee r e p o r t s  annua l ly  t o  t h e  Implementation 
Committee of t h e  Water Q u a l i t y  Board on t h e  r a d i o l o g i c a l  s t a t u s  of t h e  Great  
Lakes. This  r e p o r t  p r e s e n t s  d a t a  on l e v e l s  of r a d i o a c t i v i t y  i n  water  and 
b i o t a  c o l l e c t e d  dur ing  1977. Discharges  of n u c l e a r  waste from n u c l e a r  f a c i -  
l i t i e s  i n  t h e  Great  Lakes Basin  a r e  a l s o  t a b u l a t e d .  

The s t a t u s  of t h e  proposed r e f i n e d  r a d i o a c t i v i t y  o b j e c t i v e  f o r  Great  
Lakes water  q u a l i t y  i s  decr ibed  i n  Chapter 2. I n  Chapter 4 a r e  d e t a i l s  of t h e  
subcommittee's s u r v e i l l a n c e  program t o  determine compliance w i t h  t h i s  proposed 
o b j e c t i v e  and t o  d e t e c t  any t r e n d s  i n  r a d i o a c t i v e  water  q u a l i t y .  The f a c t o r s  
used t o  conver t  t h e  c o n c e n t r a t i o n s  of s e l e c t e d  r a d i o n u c l i d e s  t o  t h e  rad io -  
l o g i c a l  dose (TEDs0) rece ived  by an i n d i v i d u a l  d r i n k i n g  t h e  water a r e  g iven  i n  
Chapter 3. 

F igure  1 shows t h e  geograph ica l  l o c a t i o n s  of a l l  n u c l e a r  f a c i l i t i e s  i n  
t h e  Great  Lakes Basin.  Nuclear g e n e r a t i n g  s t a t i o n s  i n  t h e  Great  Lakes Basin 
have an  i n s t a l l e d  e l e c t r i c a l  g e n e r a t i n g  c a p a c i t y . o f  13,378 MW. Table 1 pro- 
v i d e s  d e t a i l s  of each f a c i l i t y .  S t a t i o n s  c u r r e n t l y  under c o n s t r u c t i o n  o r  
planned t o  b e  i n  o p e r a t i o n  w i t h i n  t h e  nex t  decade have a  designed e l e c t r i c a l  
g e n e r a t i n g  c a p a c i t y  of 27,810 MW. Informat ion regard ing  t h e i r  l o c a t i o n s ,  
g e n e r a t i n g  c a p a c i t y ,  and completion d a t e s  is  given i n  Table 2. 

I n  t h e  Great  Lakes Basin ,  o t h e r  s t a g e s  of t h e  n u c l e a r  f u e l  c y c l e  which 
can have an  impact on Grea t  Lakes water q u a l i t y  a r e  mining and m i l l i n g  of 
uranium, r e f i n i n g  of uranium and convers ion t o  UF6, an2 . r eprocess ing  of spen t  
n u c l e a r  f u e l .  Uranium mining and m i l l i n g  o p e r a t i o n s  are c a r r i e d  ou t  i n  t h e  
E l l i o t  Lake a r e a  which d r a i n s  t o  t h e  North Channel v i a  t h e  Serpent  River.  
P o r t  Hope, on t h e  n o r t h  s h o r e  of Lake Onta r io ,  is t h e  s i t e  of t h e  uranium 
r e f i n e r y  and UF6 p l a n t  which d i s p o s e  of t h e i r  r a d i o a c t i v e  wastes  a t  t h e  nearby 
P o r t  Granby waste  management a r e a .  

I r r a d i a t e d  f u e l  from n u c l e a r  s t a t i o n s  i s  c u r r e n t l y  s t o r e d  on s i t e  u n t i l  
governmental p o l i c i e s  i n  both  t h e  U.S. and Canada on i t s  f i n a l  d i s p o s i t i o n  a r e  
f i n a l i z e d .  However, i r r a d i a t e d  uranium f u e l  was repr.ocessed a t  t h e  Nuclear 
Fuel  S e r v i c e s  (NFS) p l a n t  a t  West Va l ley ,  New York, u n t i l  1971. Large quan- 
t i t i e s  of r a d i o a c t i v e  was te  a r e  s t o r e d  t h e r e .  The NFS s i t e  d r a i n s  t o  Lake 
E r i e  v i a  Ca t ta raugus  Creek, e n t e r i n g  t h e  l a k e  southwest of Buffa lo .  

Medical ,  e d u c a t i o n a l ,  and i n d u s t r i a l  u s e s  of r a d i o i s o t o p e s  a r e  a  p o t e n t i a l  
source  of r a d i o n u c l i d e s  t h a t  could  reach  t h e  Great  Lakes a f t e r  p a s s i n g  
through municipal  waste  t r ea tment  p l a n t s .  Th i s  p o s s i b i l i t y  i s  be ing  inves -  
t i g a t e d  i n  t h e  Lake Onta r io  Basin.  



OPERATING NUCLEAR GENERATING STATIONS, 1977 

STATION LOCATION 

MICHIGAN 

Big Rock P o i n t  

Cook 1 

ERIE 

Zion I & I1 

Kewaunee 

P o i n t  Beach 
I & I1 

P a l i s a d e s  

Char levoix  County, I 

Michigan 
I 

Benton Harbor, 
Michigan 

HURON 

. . .. . 

Zion, I l l i n o i s  

C a r l t o n ,  Wisconsin 

Manitowoc County, 
Wisconsin 

Covert  Township, 
Michigan I 

I 

Douglas P o i n t  

Bruce A 

Davis-Besse 1 

REACTOR ELECTRICAL 
POWER, MW 

Kincardine ,  Onta r io  I 
Kincardine ,  Onta r io  

Ottawa County, Ohio 

ONTARIO 

PWR i 2 x 497 
! 
I 

PWR I 
! 
I 

P i c k e r i n g  1-4 

Ginna 

F i t z p a t r i c k  

i 
I 

BWR I 
I 
i 

P i c k e r i n g ,  Onta r io  

Onta r io ,  New York 

Oswego, New York 

P W R  I 

CANDU 

CANDU [ 4 X 7 5 0 a  
. I . I 

PWR I 
! 

CANDU j 4 x 540 
! 

I 

PWR j 490 

BwR BWR 1 

a .  Uni t s  1, 2,  and 3 only .  Unit  4 i s  expected t o  come on l i n e  i n  1978. 



T A B L E  2 

NUCLEAR GENERATING STATIONS UNDER CONSTRUCTION OR PLANNED 

LAKE 

MICHIGAN 

HURON 

ST. CLAIR 
RIVER 

ERIE 

ONTARIO 

REACTOR 
TYPE 

BWR 

PWR 1 

PWR 

STATION 

B a i l l y  1 

Cook 2 

Midland 1 & 2 

Bruce B 

North Channel 

Greenwood 
2 & 3  

Fermi 2 

Davis-Besse 
2 & 3  

E r i e  1 & 2 

P e r r y  1 & 2 

Nine Mi le  
P o i n t  2 

S t e r l i n g  1 

P i c k e r i n g  5-8 

Dar l ing ton  

ELECTRICAL 
POWER, MW 

645 

1060 

2 X 818 

LOCATION 

Westchester  Township, 
Ind iana  

Benton Harbor, 
Michigan 

~ i d l a n h ,  Michigan 

Kincard ine ,  O n t a r i o  

O n t a r i o  

S t .  C l a i r  County, 
Michigan 

Monroe County, 
Michigan 

Ottawa County, Ohio 

E r i e  County, Ohio 

P e r r y  County, Ohio 

Oswego, New York 

S t e r l i n g ,  New York 

P i c k e r i n g ,  O n t a r i o  

Oshawa, O n t a r i o  

ESTIMATED 
COMPLETION 

DATE 

1979 

1978 

1980-82 

1982-84 

1988 

1985 

1979 

1981-84 

1985 

1983 

1983 

1985 

1981-83 

1985-88 

CANDU 1 4 X 750 

I 
4 X 850 

CANDU I 2 X 1200 

PWR I 
1093 

BwR I 
PWR 2 X 906 

PWR ' 2 X 1282 

BWR 1 2 X 1205 

BWR 

PWR 

CANDU 

CANDU 

1080 

1150 

4 x 540 

4 X 850 





z STATUS OF PROPOSED 
RADIOACTIV ITY OBJECTIVE 

I n  
t h e  G 
i d e a s  

t h e  f a l l  of 1975,  a  r e f i n e d  wa te r  q u a l i t y  o b j e c t i v e  f o r  r a d i o a c t i v i t y  
r e a t  Lakes was developed through c o l l e c t i v e  meetings and exchanges 
between Canadian and United S t a t e s  adv i so ry  groups appointed by t h e  

two Governments. The r e s u l t i n g  proposed o b j e c t i v e  was submit ted  t o  t h e  appro- 
p r i a t e  depar tments  of both  Governments f o r  review by a l l  p a r t i e s  concerned wi th  
t h e  r a d i o a c t i v e  wa te r  q u a l i t y  of t h e  Great  Lakes. 

The ~ a d i o a c t i v i t ~  Subcommit t e e  (RSC) reques ted  e a r l y  r a t i f i c a t i o n  of 
t h i s  proposed o b j e c t i v e  i n  i t s  1975 and 1976 annual  r e p o r t s  s o  t h a t  i t  could 
determine whether t h e  wa te r  q u a l i t y  of t h e  Great  Lakes met t h e  o b j e c t i v e .  Data 
on r a d i o a c t i v i t y  l e v e l s  i n  Great  Lakes wa te r s  a r e  submit ted  annua l ly  t o  t h e ,  
RSC by agenc ies  r e s p o n s i b l e  f o r  moni tor ing programs i n  t h e i r  j u r i s d i c t i o n s .  

The review p r o c e s s h a s  been completed by bo th  Governments and t h e  proposed 
o b j e c t i v e  was brought forward i n  1978 by both  n e g o t i a t i n g  committees f o r  d i s -  
cuss ion  d u r i n g  t h e  f ive-year  review of t h e  Great  Lakes Water Qua l i ty  Agreement. 
It is  expected t h a t  t h e  r e f i n e d  r a d i o a c t i v i t y  o b j e c t i v e  w i l l  be incorpora ted  
i n t o  t h e  r e v i s e d  Agreement. 

The f u l l  t e x t  of t h e  proposed o b j e c t i v e  is  given i n  Appendix I .  



The proposed refined radioactivity objective for the Great Lakes waters 
is based on the radiological dose received by individuals imbibing lake water. 
Therefore, it is necessary to convert concentrations of radionuclides in the 
water to total equivalent dose (TED50) to the International Commission on 
Radiological Protection's (ICRP) standard man. An interim list of conversion 
factors was given in the 1976 Appendix D (1). It was expected that ICRP would 
publish a new set of recommendations in 1977, thus necessitating a change in 
the method of calculating total equivalent dose. It was also expected that 
ICRP would publish refined calculations of the doses produced when various 
radionuclides were ingested. 

The ICRP published its new recommendations (2), but likely will not 
publish its refined dose calculations until 1979. Therefore, the interim dose 
conversion factors given last year were recalculated to conform to the new 
recommendations and will be used until refined calculations are available. 
This list, given in Table 3, does not include some other radionuclides of 
lesser importance which may be needed occasionally. 

These recommendations differ from earlier ones in the way dose to a 
particular organ or tissue is related to the whole body dose. Previously, the 
limiting dose to an individual was that received by the most sensitive organ. 
The dose limit for this critical organ was set equal to, or at some multiple 
of, that for the whole body. The ICRP now recommends that the risk be equal, 
whether the whole body is irradiated uniformly or non-uniformly. Therefore, 
the detriments to individual organs or tissue must be capable of summation. 
To accomplish this, a weighting factor, W , is applied to each tissue. The 
value of W represents the proportion of The risk resulting from tissue (T) to T 
the total risk, when the body is irradiated uniformly. This can be expressed 
as 

where HT is the annual dose equivalent in tissue (T) and QbSL is the annual 
dose equivalent limit for uniform irradiation of the whole body. 



1 ;  TABLE 3 

Whole body I 0.0000641 1 

DOSE CONVERSION FACTORS 

Red bone marrow 

Bone surfaces 

, :  

: 'TISSUE AT RISK 

Bone Surfaces 

Red bone marrow 

Whole body 1 0.055 1 1 

TISSUE 
(mrem/a 

per p ~ i / ~ )  

Whole body 1 0.025 I 1 

PROPORTION OF RISK 
FROM TISSUE TO 

WHOLE BODY RISK 
(wT) 

Thyroid I 7 .5  1 0.03 

Thyroid 1 1 0.03 

Lower large intestine 1 0.03 I 0.06 

Lower large intestine 1 0.015 1 0.06 

Liver 0.015 

Lower large intestine 0.025 
. . 

Lower large intestine i 0.15 1 0.06 

Lower large intestine 1 0*015 I 0.06 

Lower large intestine 1 0.15 I 0.06 

Lower.large 'intestine 1 0.015 1 0.06 

EQUIVALENT ' WHOLE BODY 
TED 5 o 
(mrem/ a 

per pCi/L) 

0.000064 



The v a l u e s  of W recommended by ICRP a r e :  
T 

TISSUE 

Gonads 0.25 
Breas t  0.15 
Red Bone Marrow 0.12 
Lung 0 .12 
Thyroid 0.03 
Bone S u r f a c e s  0.03 
Remainder ( o t h e r  t i s s u e s  0.30 

o r  organs)  

The remainder (0.30) i s  a l l o c a t e d  e q u a l l y  t o  t h e  f i v e  o t h e r  organs o r  
t i s s u e s  r e c e i v i n g  t h e  h i g h e s t  dose e q u i v a l e n t .  When t h e  g a s t r o - i n t e s t i n a l  
t r a c t  is i r r a d i a t e d ,  t h e  stomach, smal l  i n t e s t i n e ,  upper l a r g e  i n t e s t i n e ,  and 
lower l a r g e  i n t e s t i n e  a r e  t r e a t e d  a s  f o u r  s e p a r a t e  organs .  

The dose e q u i v a l e n t ,  HT, a t  a  p o i n t  i n  a  t i s s u e ,  i s  g iven  by 

HT = DQN 

where D i s  t h e  absorbed dose,  Q i s  t h e  q u a l i t y  f a c t o r  a p p l i c a b l e  t o  t h e  absorbed 
r a d i a t i o n ,  and N i s  t h e  product  of a l l  o t h e r  modifying f a c t o r s .  For t h e  
p r e s e n t ,  N = 1. The fo l lowing  e f f e c t i v e  v a l u e s  of Q have been recommended f o r  
t h e  v a r i o u s  types  of primary r a d i a t i o n :  

RADIATION 9 

X r a y s ,  y r a y s ,  and e l e c t r o n s  1 
Neutrons and p ro tons  10  
a p a r t i c l e s  2  0  

The new name f o r  t h e  u n i t  of dose equ iva len t  i s  t h e  s i e v e r t  (Sv).  

1 Sv = 100 rem 

The u n i t s  of t h e  s i e v e r t  a r e  j o u l e s  per  kilogram. The proposed, r a d i o a c t i v i t y  
o b j e c t i v e  i s  expressed i n  terms of t h e  committed dose  e q u i v a l e n t  t o  t h e  whole 
body over  a  50-year pe r iod  fol lowing t h e  annual  i n t a k e  of 803 l i t r e s  of l a k e  
wa te r  (TED50). To meet t h i s  requirement ,  HT i s  c a l c u l a t e d  us ing  t h e  50-year 
r e t e n t i o n  i n t e g r a l ,  H w b , ~  becomes t h e  numerical  v a l u e  f o r  t h e  ambient water  
q u a l i t y  o b j e c t i v e ,  a  TED50 of l m r e m  (10 pSv). 

The convers ion f a c t o r s  from r a d i o n u c l i d e  c o n c e n t r a t i o n  t o  dose  e q u i v a l e n t  
i n  t h e  t i s s u e  g iven  i n  t h e  1976 Appendix D have been r e c a l c u l a t e d  us ing  ICRP's 
1977 recommendations. These a r e  shown i n  Tab le  3  a long  wi th  t h e  s p e c i f i c  
t i s s u e s  involved and t h e i r  weight ing f a c t o r s .  The v a l u e s  f o r  3 ~ ,  O S ~ ,  and 
2 2 6 ~ a  a r e  based on c a l c u l a t i o n s  provided by D r .  J .  Muller  (3) and a r e  a d j u s t e d  
f o r  t h e  ICRP-recommended Q v a l u e s  and a  2.2 l i t r e  d a i l y  water i n t a k e .  The 



v a l u e s  f o r  t h e  r ema in ing  r a d i o n u c l i d e s  a r e  b i s e d  on EPA'S d o s i m e t r i c  c a l c u l a t i o n s  
f o r  t h e  Un i t ed  S t a t e s  N a t i o n a l  I n t e r i m  Pr imary  Dr ink ing  Water R e g u l a t i o n s  
(4), a d j u s t e d  f o r  a  2 . 2  l i t r e  d a i l y  i n t a k e  of w a t e r .  The major  
changes a r e  i n  t h e  v a l u e s  f o r  3 ~ ,  where a  d e c r e a s e  i n  Q from 1 . 7  t o  1 d e c r e a s e s  
t h e  dose ;  and f o r  2 2 6 ~ a ,  where an  i n c r e a s e  i n  Q from 1 0  t o  20 i n c r e a s e s  t h e  
dose  t o  t h e  s p e c i f i c  t i s s u e s .  



PRESENT GREAT L A K E S  PROGRAMS 
Ongoing r a d i o a c t i v i t y  m o n i t o r i n g  p r o g r a m s  a r e  e s s e n t i a l l y  o r i e n t e d  t o w a r d s  

p u b l i c  h e a l t h  p r o t e c t i o n  u s i n g  s t a t e ,  p r o v i n c i a l ,  and f e d e r a l  c r i t e r i a .  How- 
e v e r ,  m o n i t o r i n g  a t  most l o c a t i o n s  h a s  b e e n  t a i l o r e d  t o  mee t  r e q u i r e m e n t s  o f  
t h e  p r o p o s e d  r a d i o a c t i v i t y  o b j e c t i v e  f o r  t h e  G r e a t  Lakes  ( e . g .  s o u r c e  c o n t r o l  
a r e a s ) .  T h u s ,  t h e  d a t a  which  j u r i s d i c t i o n s  a n n u a l l y  c o l l e c t  and  f o r w a r d  t o  
t h e  R a d i o a c t i v i t y  Subcommi t tee  p r o v i d e  a s o u n d  b a s e  f o r  a s s e s s i n g  t h e  G r e a t  
L a k e s  r a d i o a c t i v e  w a t e r  q u a l i t y .  D e t a i l s  o f  t h e  p r e s e n t  m o n i t o r i n g  p rograms  
by a g e n c y  were  p r o v i d e d  i n  t h e  1 9 7 6  Appendix D ( 1 ) .  

PROPOSED R A D I O A C T I V I T Y  S U R V E I  L L A I i C E  PROGRAM 
C u r r e n t  m o n i t o r i n g  p r o g r a m s  o n  t h e  G r e a t  L a k e s  m a i n l y  i n v o l v e  s c r e e n i n g  

a n a l y s e s  e m p l o y i n g  g r o s s  a a n d  g r o s s  B m e a s u r e m e n t s .  A l t h o u g h  t h e s e  a n a l y s e s  
e n s u r e  t h a t  j u r i s d i c t i o n a l  c r i t e r i a  a r e  n o t  b e i n g  e x c e e d e d ,  t h e y  a r e  o f  l i t t l e  
v a l u e  i n  d e t e r m i n i n g  r a d i o l o g i c a l  d o s e  f r o m  i m b i b i t i o n  of t h e  w a t e r ,  t h e  b a s i s  
f o r  t h e  p r o p o s e d  r a d i o a c t i v i t y  o b j e c t i v e .  To m e a s u r e  c o m p l i a n c e  w i t h  t h i s  
o b j e c t i v e ,  a  r a d i o a c t i v i t y  s u r v e i l l a n c e  p rogram,  which  would b e  c o o r d i n a t e d  
w i t h  t h e  S u r v e i l l a n c e  s u b c o m m i t t e e ' s  o v e r a l l  p l a n ,  was o u t l i n e d  i n  t h e  1 9 7 5  
Appendix  D ( 5 ) .  The r e q u i r e m e n t s  o f  t h i s  p rogram i n c l u d e  s p e c i f i c  a n a l y s e s  
f o r  r a d i o n u c l i d e s  w i t h  d e t e c t i o n  l i m i t s  s u f f i c i e n t l y  low t o  e n a b l e  e f f e c t i v e  
d e t e r m i n a t i o n  o f  t h e  c o n t r i b u t i o n  t o  t h e  r a d i o l o g i c a l  d o s e  o b j e c t i v e  f rom a  
p a r t i c u l a r  r a d i o n u c l i d e .  S p e c i f i c  r a d i o n u c l i d e s  mos t  l i k e l y  e x p e c t e d  f r o m  
i n d i v i d u a l  n u c l e a r  o p e r a t i o n s  a r e  shown i n  T a b l e  4 and c u r r e n t l y  p r o p o s e d  
d e t e c t i o n  l i m i t s  a r e  g i v e n  i n  T a b l e  5 .  

U p g r a d i n g  o f  a n a l y t i c a l  f a c i l i t i e s  t o  c a r r y  o u t  t h i s  p rogram w i l l  b e  
e x p e n s i v e  and  o p e r a t i n g  c o s t s  o f  t h e  a n a l y t i c a l  p rogram w i l l  be  h i g h e r  t h a n  
c u r r e n t  m o n i t o r i n g  p r o j e c t s .  A d e t a i l e d  d e s c r i p t i o n  o f  t h i s  p r o p o s e d  p l a n  f o r  
e a c h  o f  t h e  G r e a t  L a k e s ,  i n c l u d i n g  s a m p l i n g  l o c a t i o n s ,  f r e q u e n c y  o f  s a m p l i n g ,  
and r a d i o n u c l i d e s  a n a l y z e d ,  i s  g i v e n  i n  Appendix  11. A l s o  i n c l u d e d  a r e  e a c h  
j u r i s d i c t i o n ' s  e s t i m a t e  o f  t h e  c o s t s  i n v o l v e d  i n ,  f i r s t ,  u p g r a d i n g  t h e  a n a l y t i c a l  
c a p a b i l i t y  o f  t h e  l a b o r a t o r y  t o  t h e  s t a n d a r d s  r e q u i r e d  f o r  t h e  s u r v e i l l a n c e  
p r o g r a m  a n d ,  s e c o n d ,  o p e r a t i n g  t h e  p rogram e a c h  y e a r .  The e s t i m a t e s  do n o t  
i n c l u d e  c o s t s  i n c u r r e d  by a g e n c i e s  i n v o l v e d  i n  r e s e a r c h  p r o g r a m s  which  a r e  
d e s i g n e d  t o  e i t h e r  d e f i n e  key  r a d i o n u c l i d e s  r e p r e s e n t a t i v e  o f  s p e c i f i c  l o c a t i o n s  

, i n  t h e  G r e a t  L a k e s  o r  m o n i t o r  p o t e n t i a l  p r o b l e m  a r e a s  s u c h  as m u n i c i p a l  w a s t e  
t r e a t m e n t  p l a n t s  which  m i g h t  r e c e i v e  w a s t e s  f r o m  m e d i c a l  and e d u c a t i o n a l  u s e r s  
o f  r a d i o n u c l i d e s .  



TABLE 4 

MAJOR RAD IONUCLIDES ASSOCIATED WITH 

I N D I V I D U A L  NUCLEAR OPERAT IONS 

FALLOUT 

3~ 

7 ~ s  

" ~ r  

REPROCESSING 

H 

3 7 ~ s  

3 4 ~ s  

' 6~~ 
1 2 q I  

4 ~ e  

''~r 

HEAVY AND LIGHT 
WATER REACTORS 

3~ 

4 ~ s  

7 ~ s  

1 3 1 1  

Other y-ray emitting 

MINING AND 
REFINING 

I 

1 6 ~ a  

* '~a 

3 0 ~ h  

'pb 

fission and neutron 
activation products 



a. Equal to one tenth of the concentration producing a TED5i of 1 mrem; 

TABLE 5 
\ 

RECOMMENDED LOWER LIMITS OF DETECTION FOR 

RADIONUCLIDES 1N GREAT LAKES WATERS 

b. Value which usually can be achieved for liquid scintillation counting. 

RADIONUCLIDE 

6 ~ a  

'~r 

3~ 

l 3 4 ~ s  

'cs 

1 311 

12qI 

6~~ 

14"ce 

OCO 

5 ~ r  

Other fission and 
activation products 

RECOMMENDED LLD~ 
(pCi/L) 

0 . 2  

1.3 

400b 

2  

4 

2 . 2  

0.4 

11 

11 

56 

6 7 

>lo0 

i 



RECENT CHANGES I N  LEG . I S L A T I O N  . 

The U.S.  Clean A i r  A c t  was amended by P.L. 95-95 i n  1977. S e c t i o n  122 of 
t h e  amendments, i n t r o d u c e s  r e g u l a t o r y  c o n t r o l  ove r  t h e  emiss ion  of r a d i o a c t i v e  
p o l l u t a n t s  t o  t h e  atmosphere.  Regu la t ion  can be  i n  t h e  form of a  s t a n d a r d  o r  
an emiss ion l i m i t a t i o n .  These would be s u b j e c t  t o  review and approva l  by t h e  
U.S.  Nuclear Regula tory  Commission. The s e c t i o n  a l s o  r e q u i r e s  t h e  U.S. Environ- 
menta l  P r o t e c t i o n  Agency t o  s tudy  t h e  e f f e c t s  on p u b l i c  h e a l t h  and w e l f a r e  of  
an a r r a y  of p r e s e n t l y  unregu la ted  m a t e r i a l s ,  i n c l u d i n g  r a d i o a c t i v e  p o l l u t a n t s .  



5 RAOIONUCLIOE OISCHARGES F R O M  
NUCLEAR FACILITIES IN 1177 

RELEASES FRO1 NUCLEAR GENERATING STATIONS 
A s  a  c o n d i t i o n  of i t s  l i c e n c e ,  a  n u c l e a r  g e n e r a t i n g  s t a t i o n  must r e p o r t  

a n n u a l  r e l e a s e s  of r a d i o n u c l i d e s  t o  t h e  r e s p o n s i b l e  f e d e r a l  r e g u l a t o r y  agency .  
Gaseous and aqueous r e l e a s e s  f o r  1972 a r e  t a b u l a t e d  i n  Tab le s  6  and 7 ,  r e s p e c -  
t i v e l y  . 

RELEASES FROM NUCLEAR F U E L  REPROCESSING PLAI ITS 
Although t h e  Nuc lea r  F u e l  S e r v i c e s ,  I n c .  f u e l  r e p r o c e s s i n g  p l a n t  a t  West 

V a l l e y ,  New York, h a s  n o t  p r o c e s s e d  i r r a d i a t e d  f u e l  s i n c e  1972,  r a d i o n u c l i d e s  
a r e  c o n t i n u o u s l y  d i s c h a r g e d  t o  C a t t a r a u g u s  Creek ,  which d r a i n s  t o  Lake E r i e .  
T a b l e  8 g i v e s  t h e  q u a n t i t i e s  of r a d i o n u c l i d e s  d i s c h a r g e d  d u r i n g  1977. 

RELEASES FROM URANIUM MINING,  M I L L I N G ,  AND R E F I N I N G  
Radium and tho r ium r a d i o i s o t o p e s  a r e  l eached  from uranium mine t a i l i n g s  

by s u r f a c e  w a t e r  i n  t h e  E l l i o t  Lake a r e a .  A l a r g e  f r a c t i o n  of t h i s  r a d i o -  
a c t i v i t y  i s  p r e c i p i t a t e d  i n  s e t t l i n g  ponds by t h e  a d d i t i o n  of l ime  and bar ium 
c h l o r i d e ,  b u t  t h e  remainder  r e a c h e s  t h e  S e r p e n t  R i v e r  by d i r e c t  f low o v e r ,  and 
s e e p a g e  th rough ,  t a i l i n g s  pond dams. Al though t h e  t o t a l  d i s c h a r g e s  t o  t h e  
S e r p e n t  R i v e r  a r e  n o t  q u a n t i f i e d ,  i t  i s  p o s s i b l e  t o  e s t i m a t e  t h e  l o a d i n g s  of 
2 2 6  Ra t o  t h e  Nor th  Channel  from t h e  c o n c e n t r a t i o n  and f l o w  d a t a  r e c o r d e d  n e a r  
t h e  r i v e r  mouth. 2 6  Ra c o n c e n t r a t i o n s  f o r  f i v e  samples  t a k e n  d u r i n g  1977 a r e  
g iven  i n  T a b l e  1 3  a l o n g  w i t h  t h e  a v e r a g e  f l ow r a t e s  f o r  t h e  days  t h e  samples  
were c o l l e c t e d .  An a v e r a g e  a n n u a l  l o a d i n g  of 2 2 6 ~ a  i s  shown i n  Tab le  8. 

The q u a n t i t y  of  2 2  6 ~ a  d i s c h a r g e d  from Eldorado  Nuc lea r  L t d ' s .  P o r t  Granby 
was t e  manage.ment s i t e  t o  Lake O n t a r i o  i s  a l s o  g iven  i n  Tab le  8. D i s c h a r g e  
d e c r e a s e d  a f t e r  J u l y  1977 because  dams were  i n s t a l l e d  on t h e  two c r e e k s  
d r a i n i n g  t h e  s i t e ,  and a  t r e a t m e n t  f a c i l i t y  began t o  remove 2 2 6 ~ a  b e f o r e  
d i s c h a r g i n g  t h e  runo f f  t o  t h e  l a k e .  

RELEASES FROM OTHER NUCLEAR F A C I L I T I E S  
The q u a n t i t i e s  of r a d i o n u c l i d e s  a c t u a l l y  pu rchased -by  med ica l  and i n d u s t r i a l  

l i c e n s e  h o l d e r s  and d i s c h a r g e d  t o  s ewer s  a f t e r  u s e  a r e  n o t  r eco rded  by t h e  
Uni ted  S t a t e s  Nuclear  R e g u l a t o r y  Commission, t h e  Atomic Energy C o n t r o l  Board 
of Canada,  o r  "agreement s t a t e s "  which r e g u l a t e  some non- reac to r  l i c e n c e e s .  
T h e r e f o r e ,  t h e  impact  of  t h e s e  p o t e n t i a l  s o u r c e s  of r a d i o n u c l i d e  d i s c h a r g e  t o  
t h e  G r e a t  Lakes cannot  b e  p r e d i c t e d .  However, s i n c e  99?c i s  t h e  main r a d i o -  
n u c l i d e  purchased  f o r  med ica l  u s e ,  i t s  6-hour h a l f - l i f e  would p r e c l u d e  i t  from 



.-. , " 

TABLE 6 

I GASEOUS DISCHARGES FROM NUCLEAR GENERATING .STATIONS - 1977" 1 

Big Rock P o i n t  

f3r11c.e A 

Cook 1 
b  

Dav i s  -Bess~s 1' 

l ) c i ~ ~ g l a s  P o i n t  

F i t z p a t r i c k  
b 

Ginna 

Kewaunee 

Nine Mi l e  P o i n t  1 

P a l i s a d e s  

P i c k e r i n g  

P o i n t  Beach 1 & 2 

Zion 1 & 2 

STAT I ON 

a .  I n f o r m a t i o n  from R e f e r e n c e s  ( 6 )  and ( 7 ) .  

b .  J a n u a r y  th rough  J u n e  1977 o n l y .  

. . , . , . .  . < 

. .  . 
,. . 

- A N N U A ~  RELEASE I N  CURIES 

. Went c r i t i c a l  30 November 1977. 

d .  Not a v a i l a b l e .  

NOBLE GASES PARTICULATES. 
. , ; , I  ' , ' .  ' 

I 3 
,. . 

. I !  . 



AQUEOUS DISCHARGES FROM NUCLEAR GENERATING STAT IONS - 1977" 
-- --- . . - - - - - - -  - I 

Big Rock Point 

Bruce A 

STATION 

Cook 1 
b 

ANNUAL RELEASE IN CURIES 
1 

FISSION AND 
I 

I 

ACTIVATION PRODUCTS I 3~ i 

Davis-Besse lC 

Douglas Point 

Fitzpatrick 
b 

Ginna 

Kewaunee 

Nine Mile Point 1 

Palisades 

Pickering 

Point Beach 1 & 2 

a. Information from References (6) and (7). 

b. January through June 1977 only. 

c. Went critical 30 November 1977. 

Zion 1 & 2 

- ---. -. 1 0.9 720 



b e i n g  a  problem. S t u d i e s  t o  l o o k  f o r  r a d i o n u c l i d e s  l e a v i n g  w a s t e  w a t e r  t r e a t -  
ment p l a n t s  have  been  proposed  a t  B u f f a l o  and R o c h e s t e r  by t h e  New York S t a t e  
Department  of  Env i ronmen ta l  Conserva t , ion ;  a t  To ron to  by t h e  O n t a r i o  M i n i s t r y  
of  t h e  Environment and t h e  M i n i s t r y  of Labour;  and a t  Hami l ton  by t h e  Canada 
C e n t r e  f o r  I n l a n d  Wate r s .  R e s u l t s  from t h e s e  s p e c i a l  s t u d i e s  w i l l  be r e p o r t e d  
i n  n e s t  y e a r ' s  Appendix D .  

TABLE 8 

ANNUAL AQUEOUS DISCHARGES FROM OTHER 

i iUCLEAR F A C I L I T I E S  - 1977 

1 1 I CURIES PER YEAR 1 

a .  I n f o r m a t i o n  from R e f e r e n c e  ( 7 ) .  

b .  I n f o r m a t i o n  from Refe rence  ( 1 2 ) .  

SOURCE 

a 
P o r t  Granby w a s t e  

management s i t e  

E l l i o t  Lake uranium 
mining  a r e a  v i a  
S e r p e n t  R i v e r  

N u c l e a r  F u e l  S e r v i  cesb 

LAKE 

O n t a r i o  

Huron-North Channel  

Er ie  

H 

- 

- 

5 38 

' O S ~  

- 

- 

0.01 

6 ~ a  

0.0046 J a n . - J u l y  
0 .0001  Aug.-Dec. 

1 .42  

- 



0 MONITORING D A T A  [ O R  1977 

The r a d i o l o g i c a l  m o n i t o r i n g  d a t a  f o r  w a t e r  and b i o t a  samples  o b t a i n e d  
d u r i n g  1977 a r e  r e p o r t e d  i n  T a b l e s  9  t o  22.. 



TABLE 9 

DRINKING WATER INTAKES, 1977" 

LAKE 

MICHIGAN 

HllRON 

ERIE 

ONTARIO 

a .  In fo rna t ion  
b. Raw wate r  un less  ind ica ted .  
c. Finished water  
d. '111<3 pCi/L; lZ51<0 .3  pCi/L. 
e .  Not a d r ink ing  water  in t ake .  

MEAN CONCENTRATION IN pCi/L 

riiT 
DBD3 C2.5 2.222 
DBK4 a . 2  3.7'2 

DCK5 C1.7 2 .5 t1  
DCL7 <1.7 3.0'2 
DCJ5 C1.7 3.2'2 

SOURCE 

Big Rock Po in t  

Donald Cook 

Pa l i sades  

B a i l l y  
(proposed) 

Zion 

Bruce 

Fermi 1 6  2 

Nuclear Fuel 
Se rv ices  

P icke r ing  

Ginna 

F i t z p a t r i c k  and 
Nine Mile Po in t  

from References ( 8  

DP85 
DPCl 
DPH6 

LM-EC 
LM-G 
LN-H 
LH-H 
LH-W 

030205 
030206 

DEFl 
DEJl 

SAMPLING  LOCATION^ 

cha r l evo ixC 
petoskeyC 

New ~ u f f a l o '  
Lake   own ship^ 
BridgmanC 

South ~ a v e n '  
Benton b arbor' 
S t .  ~ o s e p h '  

East Chicago 
Gary 
Hamond 
Michigan City 
Whiting 

Lake County 
Waukegan 

Kincardine 
Por t  Elgin 

F la t  b c k C  
b n r o e C  

h g o l a C  
Sturgeon po in tC  
~ u n k i r k '  

P icke r ing  
Aj ax 
Toronto 

Ontariod 

OswegoC 
D e m t e r  ~ e a c h ~  

- 12).  

<1.7 
c1.7 

0.04t0.65 
-0.26'0.54 
-0.08'0.64 
-0.01t0.57 
-0.09'0.62 

C 1  

< 1  

C2 
<1.2 

C 3 

C 3 

2.7tZ 
2.8t1 

3.72'0.96 
3.07'0.93 
3.2520.96 
3.79t0.95 
3.19'0.95 

4 t2  
32 2 

4.5t2 
3.5'2 

4 
4 
3.2 

4 

3.5 
5.5 

300t300 
300t300 

c300 
C300 

- 

313 

<400 

1.4t0.9 
1.4'0.8 

It1 

0.64 
0.68 

c1.2 
1.0t0.9 

0.91 
0.96 
0.95 

<5  

0.03 
0.02 

0.05 
0.08 
0.04 



a .  In fo rmat ion  from Reference (13) .  

TABLE 10 

OPEN LAKE DATA, 1977" 

LAKE 

HURON 

ERIE 

ONTARIO 

a .  In fo rms t ion  from Reference (14) .  

TABLE 11 

LAKE MICHIGAN INSHORE SURFACE WATER, 1977" 

SOURCE 

P o i n t  Beach 

Kewaunee 

S T A T I O N  

NORTH LATITUDE 

43O43'00" 

42O34'30" 

42°09'00" 

43'25'02" 

43'35'40" 

43'36'24" 

SAHPLING 
DATE 

August 8 

September 1 

September 1 

August 18  

August 18  

August 17 

WEST LONGITUDE 

81°57'00" 

79"36' 36" 

81'18' 30" 

79'24'03" 

78'00' 50" 

76"42'42" 

SAHPLE LOCATION 

Coast  Guard S t a t i o n  

Po in t  Beech S i t e  

Green Bay Pumping 

S t a t i o n  

Kewaunee S i t e  

Two Creeks Park 

DEPTH I N  
METRES 

1 

1 

55 

1 

26 

1 

103  

1 

178 

1 

185 

SAI(PLI!lC 
DATE 

24 Xey 

1 6  Nov. 

24 May 

1 6  Nov. 

24 Hay 

1 6  Nov. 

24 May 

1 6  Nov. 

24 Hay 

1 6  Nov. 

- 

CONCENTMTION I N  pCilL 

' I'CS 

0.038t0.006 

0.014t0.005 

0.017t0.005 

0.030t0.006 

0.022t0.005 

0.010 

0.019t0.005 

0.02620.005 

0.039?0.007 

0.029t0.006 

0.017t0.005 

S U S P E N D E D 

CONCENTRATION I N  pCi/L 

CROSS a 

<1.4 

<1.4 

<1.4 

1 . 4  

<1.4 

<1.4 

<1.4 

1 . 4  

<1.4 

<1.4 

S O L U B L E  

'"Sb 

0.060t0.015 

0.041t0.014 

0.02820.012 

0.028t0.010 

0.060t0.014 

0.025 

0.030t0.011 

0.038t0.013 

0.040t0.013 

0.054t0.012 

0.052t0.012 

GROSS B 

<1.7 

2.3t1.2 

<1.7 

1.521.1 

<1.7 

<1.7 

<1 .7  

3.121.2 

<1.7 

<1 .7  

GROSS a 

<4  

<2 .3  

< 4 

<2 .3  

<4  

< 2 . 3  

<4 

< 2 . 3  

< 4 

< 2 . 3  

9 0 ~ r  

0.84t0.03 

0.6920.02 

0.9520.02 

0.7820.03 

0.84t0.02 

0.95t0.03 

1.14t0.02 

0.90?0.02 

0.8620.02 

0.89t0.02 

CROSS B 

3.7t1.2 

2.621.4 

3.921.5 

2.9?1.4 

3.6t1.4 

2 .1 t1 .3  

3.0?1.4 

2.4?1.4 

3.3t1.4 

2 .5 t1 .4  

I l l I  

< 7  

< 7 

< 7  

< 7 

< 7  

I1'cs 

< 7  

< 7 

< 7 

< 7  

< 7  

< 7  

< 7  

< 7 

< 7  

< 7 

9 0 ~ r  

<1.4 

<1.6 

<1 .1  

<1 .2  

<1 .1  

<1 .3  

< 1 . 1  

<1.5 

<1.4 

<1 .1  



TABLE 12 

SOURCE 

Big Rock P t .  

Donald Cook 

P a l i s a d e s  

B a i l l y  
(Proposed) 

Zion 

SAMPLING 
LOCATION 

M t  McSauba P t .  
0 . 8  km s o u t h  
BRP P l a n t  
0 . 8  km n o r t h  
~ i n e  Mile P t .  

Weko Beach 
0 .8  km s o u t h  
Cook P l a n t  
0 . 8  km n o r t h  
Cha le t  on Lake 

Cover t  Twp. Park 
P a l i s a d e s  P l a n t  
Van Buren S t .  Park  
South Haven 
Roadside Park  

Burns Di tch  
I n d i a n a  Harbor 

Canal 

Uni t  1 & 2  i n t a k e  
0.6 km n o r t h  
2 . 1  km n o r t h  
0 . 1  km s o u t h  
9.6 km s o u t h  

STATION 
NUMBER 

I CONCENTRATION IN pCi/L 

/ GROSS a I GROSS B 1 'H 

a .  In fo rmat ion  from References  (8-10). 
b. x-scan showed 1 3 7 ~ s  = 826 P C ~ / L  on August 1 and 926 p C i / ~  on Oct. 3, 1977. 
c .  ' ~ r < l  pCi/L, ' ' ~ r  = 121 pCi/L, y -emi t t ing  f i s s i o n  and a c t i v a t i o n  p roduc t s  

< 5 p C i / ~ .  
d .  P u b l i c  wa te r  supply  i n t a k e .  



. . 

TABLE 13 

I NORTH CHANNEL - SERPENT RIVER SURFACE WATER, 1977" 1 

STATION . ' 

On S e r p e n t  R i v e r  a t  

Hwy. 1 7  b r i d g e ,  

8 .4  km ups t r eam 

f rom h a r b o u r  

DATE .. 

25 J a n .  

5 May 

1 7  J u n e  

1 4  Aug. 

28 Oct .  

. . 
FLOW 

CONCENTRATION i n  pCi/L 
r 

(m3 / s ]  GROSS a GROSS B ' 2 2 6 ~ a  

I 

a .  I n f o r m a t i o n  from R e f e r e n c e s  (13)  and ( 1 5 ) .  



a. Information from Reference (15) .  
b. Not analyzed. 

TABLE 14 

NORTH CHANNEL INSHORE SURFACE WATER 

SERPENT HARBOUR, 1977" 

a. Information from Reference (15) .  

U 
(LJg/L) 

< l o  
< 10 

< l o  
< l o  

< l o  
< l o  

< l o  
< l o  

< l o  
< l o  

< l o  
< 10 

< 10 
< l o  

TABLE 15 

LAKE HURON INSHORE SURFACE WATER 

DOUGLAS POINT N.G,S. ,  1977" 

DISTANCE 
FROM SOURCE 

(km) 

0 .4  

1 .4  

2.2 

3 .5  

3.7 

- 5.3 

7.0 

GROSS a 

17 
8 

2 2 
7 

17 
3 

12 
4 

11 
1 

11 
3 

7 
1 

NIJHBER 

117 

121 

122 

371 

456 

457 

458 

459 

SAEiPLE 
DATE 

May 21 
Sept 8 

May 21 
Sept 8 

May 21 
Sept 8 

May 21 
Sept 8 

May 21 
Sept 8 

May 21 
Sept 8 

May 21 
Sept 8 

NUHBER 

274 

279 

281 

285 

286 

288 

291 

SAWLING 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

June 3 
Aug. 3 

GROSS B 

16 
12 

16 
1 1  

16 
5 

12 
6 

11 
3 

11 
5 

6 
3 

S T A T I O N  

NORTH 
LATITUDE 

44'20'09" 

44'19'33" 

44°20'02" 

44'19'33" 

44'19'11" 

44'19'38" 

44'19'46'' 

44°20'09" 

S T A T I O N  

NORTH 
LATITUDE 

46°12'15" 

46°12'12" 

46'12'11'' 

46'12'04'' 

46°11'45" 

46'11'38" 

46°10'53" 

LONGITUDE 

81'35'42'' 

81'36'50'' 

81°36'45" 

81'36'27'' 

81'36' 34" 

81'36'18" 

81'36'13'' 

81°36'07" 

GROSS a 

<1 
< 1 

<1 
< 1 

< 1  
' 1 

< 1  
< 1 

< 1 
< 1  

< 1  
<I 

< 1 
< 1  

< 1  
< 1 

WEST 
LONGITUDE 

82'37'36" 

82'38'22'' 

82'39'00'' 

82'40'00'' 

82°40'00" 

82'41'04'' 

82'42'24'' 

"'Ra 

6 
2 

5 
2 

6 
1 

4 
1 

2 
< 1  

3 
< 1 

1 
< 1  

CONCENTRATION 

GROSS B 

4 
7 

4 
4 

5 
4 

4 
3 

4 
4 

5 
4 

6 
4 

4 
4 

CONCENTRATION IN 

I2'Ra 

b 
< 2 

b 
<2 

b 
(2 

b 
<2 

b 
< 2 

b 
(2 

b 
<2 

in 

<360 
<290 

<360 
<290 

<360 
<290 

<360 
<290 

<360 
<290 

<360 
<290 

< I 0  
<290 

<360 
(290 

pCi/L 

h 

b 
< 1 

b 
'1 

b 
< 1 

b 
< 1  

b 
< 1  

b 
< 1 

b 
< 1  

pCi/L 

' 3 b ~ s  

<40 
<40 

<40 
<40 

<40 
<4D 

<40 
<40 

<40 
4 0  

<40 
<40 

<40 
<40 

<40 
<40 

'"~h 

b 
< 5  

b 
<5 

b 
<5 

b 
< 5 

b 
<5  

b 
<5 

b 
( 5  

' ='CS 

<40 
<40 

<40 
<40 

<4D 
4 0  

<40 
<40 

<40 
<40 

<40 
<40 

<40 
<40 

4 0  
<40 

" # ~ h  

b 
< 1  

b 
< 1 

b 
< 1 

b 
< 1 

b 
< 1  

b 
< 1 

b 
< 1 





- - - .- - -- - 
T A B L E  18 

-- 
. . . . 

LAKE ONTARIO SURFACE WATER NEAR PORT HOPE AND OFF 

LOCATION 

I n s i d e  P o r t  Hope 
Harbour 

O u t s i d e  P o r t  
Hope Harbour 

GRAIVBY DUMPS, 1 9 7 7 "  - . - - -- - 

Off Welcome 
Dump 

Off P o r t  Granby 
Dump 

a. Information from 

WELCOrlE 

STATION 
NUMBER 

06-09-029-1 

06-09-029-2 

06-09-029-3 

06-10-001-1 

06-10-001-2 ' 

06-10-001-3 

06-10-001-4 

06-10-001-05 

06-10-001-06 

GROSS a 

.7 5 
. 55. 

9 0 
-102 

40 
48 

145  
56 
40 

. 58 
, 1 3 5  

51  
66 
44 

175 
57 
50 
5 5 

175 
62 
50 
48 

6 7 

AND PORT 
. 

DATE 

31  May 
5 J u l y  

1 0  Aug. 
1- S e p t .  

31  May'. 
5 J u l y  

1 0  Aug. 
1 S e p t .  

31 May 
5 J u l y  

1 0  Aug. , 

1 S e p t .  
31 May 

5 J u l y  
1 0  Aug. 
1 S e p t .  

31  May 
5 J u l y  

1 0  Aug. 
1 S e p t .  

31  May 
5 J u l y  

1 0  Aug. 
1 S e p t .  

3 1  May 
5 J u l y  

1 0  Aug. 
1 S e p t .  

31 May 
5 J u l y  

1 0  Aug. 
1 S e p t .  

3 1  May 

CONCENTRATION I N  pCi/L 

GROSS D 2 2 6 ~ a  

30 2 
2 0 < 1  

115  3 
30 2 
25 2 
1 9  1 
5 5 4 
17  2 
2 5 3 
24 2 
70 4 
1 8  2 
26 1 
1 9  1 
6 5 2 
1 9  1 
25 3 
20 2 
6 5 4 
20 2 
2 0 2 
20 1 
6 5 3 

06-10-001-07 ' - 

6-11-001-01 

6-11-001-02 

6-11-001-03 

6-11-002-01 

6-11-002-02 

6-11-002-03 

R e f e r e n c e  ( 1 5 ) .  

l 5  1 :p 1 
5 1 

30 1 
5 

45 

5 
1 

< 2 

1 2 
( <2 

6 < 1  
1 3  2 

5 < 1  
4 < 1  
4 < 1 
5 < 1  
5 < 1 
5 < 1 
4 < 1  
5 1 
4 < 1  
3 < 1 
3 < 1 
5 1 

4 1 
4 < 1  
3 < 1  
3 < 1  
4 < 1  
5 < 1  
3 < 1  
4 < 1  
4 < 1 

4 < 1 
4 < 1 
4 1 
4 < 1  
4 < 1  
5 < 1  
3 < 1 
4 < 1 
5 1 

5 J u l y  
1 0  Aug. 1 'z 

l ~ e p t .  1 
31  May 1 < 2  

5 J u l y  < 2  
l 0 A u g .  ! 2 
1 S e p t .  j <2 

31  May / <2 
5 J u l y  
1 S e p t .  

31  May 
5 J u l y  
1 S e p t .  

31 May 
5 J u l y  
1 S e p t .  

3 1  May 
5 J u l y  
1 S e p t .  

3 1  May 
5 J u l y  
1 S e p t .  

3 1  May 
5 J u l y  
1 S e p t .  

<2 
< 2 
< 2 
< 2 

2 
1 
1 

< 2 

1 
1 
1 

< 2 
2 
3 

< 2 
2 
1 



. 4 

TABLE. . . 19 
,., . + 

LAKE ONTARIO SURVEY OFF PORT GRANBY 

WASTE MANAGEMENT S I T E  - JUNE 21, 1977" 
C 

T R 4 S S E C T I O K  1 D T S T A N C E  FROM 
S H O R E L I N E  ( m e t r e s )  

200 m e a s t  of 
E a s t  C r e e k  

E a s t  C r e e k  

\ Jes t  C r e e k  

300 m w e s t  of 
Icest Creek 



, , 
a .  I n f o r m a t i o n  f r o m  R e f e r e n c e  ( 1 5 ) .  , 

. . 

: 

LAKE ONTARIO F I S H  I N  V I C I N I T Y  OF 

. . 

: 

--- 
.... - . . . . - . . . . . .  - .............:.... . . T.ABCE-.-20 .-,-- .-,.. .,. --------.--,. ..----.-.- . . .  

. -. - -. - - . - - -- - - . . - - - - . .: - . .  
- 

. . L. ' ,_ 

. .LAKE OIVTARIO -INSHORE SURFACE WATER . . 

PICKER ING "A" N.  G, S ,  , 1 9 7 7 "  

. . . : . , TABLE 2 1  ; 

: I  NUCLEAR GENERATING STATIONS I N  NEW YORK, 1 9 7 7 "  . . 

I 

a .  I n f o r m a t i o n  f r o m  R e f e r e n c e  ( 1 2 ) .  
b .  T o p  f e e d e r .  A n a l y s i s  o n  w h o l e  f i s h .  
c .  B o t t o m  f e e d e r .  A n a l y s i s  o n  w h o l e  f i s h .  

NUMBER 

1659 

1660  

1661  

1662 

1 6 6 3  

1664  

1665  

1666 

. . 

: 

, 

. . .  . . . . .  

' . S A M P L I N G : , , :  
<' DAT.E. ' 

. . . . . . . . .  . ,  

' : . ~ a ~ :  :31.' 
. Nov 28 . . .  
. ,  

May 31 
' N o v  28 

' ~ a ~  31 
Nov 28 

Hay 31 
. Nov 28 

- M a y  .31  
Nov 2 8  

' M a y '  31 
. N c v  28 

31 
'Nov 2 8  

May 31 
Nov 28 

S T A T I O N  

NORTH 
LATITUDE 

. . . . . . . . . . . . . . .  ....... 

43"48 '33"  

43"48 '25"  

' '43"48 '35"  

: 4 3 ° 4 8 ' 2 5 "  

43"48 '15 ' '  

. 

43"48 '09"  
f 

. . 

43"48 '0?"  
. 

. 4 3 " 4 8 ' 1 9 "  

.: 

LOCATION 

. . 

C i n n a  N.G.S. - 
300 m o f f s h o r e b  

N i n e  M i l e  P o i n t  N .C.S .  - 
3 0 0 m o f f s h o r e C  

WEST : ' 

LONGITUDE 
. . . .  

.79°04 '40":  

. . ' 

. 
7 g 0 0 4 '  32" 

79"05 '03"  

7 9 " 0 5 ' 0 0 "  
. 

- 79"04 ' , 51"  

. 

7 9 ° 0 4 ' 4 0 "  

79"Of i108"  
. 

7 9 " 0 3 ' 5 2 " .  

I . . -- 
' . I .  

':!I. . 
.7. -!: . _ . s i  

CROSS j~ -.. 
. . . . . . , . . . .  

I 

' 1  
,' 1  . i 
'1 

. . . . . . . . .  
' 1  
' 1  

c 1 
' 1  

c 1  
< 1  

< i 
< 1  

<I  
<1 

' 1  
< 1  

. . .  , &  

CONC'ENTRATION I N  p c i ~ k g  (WET WEIGHT) . 
goSr , 

4+2 ; 

2822 

1 6 2 1  

. . 

GROSS R . . . . .  . 

' 8  
3  

7  
2  

. . 

6  
. 7  

4  
8  , 

6  
2  , . 

6  
2 .  

5 ,  
1  

, '  

7  
3  

, 1 3 1 i  

< 3 0  

. - 

- 

CONCENTRATION i n  

, H . 

c 3 6 0  . 

2 0 6 0 i l 4 0  
. . -  

540L170  
1600' 130 

5 6 0 ' 1 7 0  ' 

1 8 8 0 ' 1 3 0  
. . 

< 360 
1 2 7 0 t 1 3 0  

< 360 
1220+130 

, 

1360  
1170+130  

( 3 6 0  
<260  

' 

<360 
<260  

, I 3 S C s  : 

11+9 ' 

< 8  - 

<7 

pCi / l .  

1 3 4  
. C.S. 

" 

C40 ' 

! < 4 0  

( 4 0  
( 4 0  

. . .  , 

c 4 0  
, .<40 

. < 4 0  
< 4 0  

.<40 
( 4 0  

( 4 0  
( 4 0  

<40  
< 4 0  

I 

( 4 0  
:<40 

I3'cs 
I 

( 4 0  
( 4 0  

: < 4 0  
( 4 0  

, 

< 4 0  
( 4 0  

( 4 0  
40 

<40  
< 4 0  

: ( 4 0  
' ( 4 0  

( 4 0  
< 4 0  

<40  
( 4 0 ,  - 

' 3 ' ~ s  

70212  

5 1 t 1 0  

5529 

I o 6 ~ u  

<50 

<40  

( 5 0  

4 0 ~  .. 

, . 

2500+200  

2300+180 

1740+150 



3 .  

I , .. . : a. . Information from Ref erence (13). . . .  . . 

: b. ;Analyses performed on. a homogenized 300 to 400 g sample 'of posterior 
. . 

. . . ~ section, of fish.. 
c . Analyses performkd on. hombgenized whole fish. 

. . , .  . 

. FROM MOUTH OF GANARASKA RIVERa ,. 

. -. 
. . 

i 
SEX. 

- 
M 
M .  
M 
.M 
F 
F. 
F. 
F :  
F 
F. 
F 
6 
F 
.F .:. 

M . 

M 

. . .. . 
. , 

COLLECT ION 
DATE 

. . 

17 ~ ~ r i l  1976~ . 

. . 

13 April 1977' 

. . 

I 

. . 
- .  . . 

. . 

CONCENTRATION IN pCilkg 

. .  . 

MASS OF 
WHOLE FISH 

(kg) 
8 

10.0 
2.77 
2.50 

. . .  3.00 
2.45 
3.40 . 

. .  3.18 
3.81 
3.00 
0.36 

. . 3.44. 
2.14 
1.92 
.1.10 
,.0.67. 

: 0.65 
-0.64 

. . 

(WET - . . 

? 7 ~ s  
. , . 

7623 
5 3'3 
5123 
6923 
8525 
6823 
6223 
6225 
6524 
44 26 
. . 

. - > '  4324 
6329 
66i8 

. . 4424 ' . ,  

4828 
. . ,4725. . .  ' 

57% 
. . .  . . . 

. . 
. . 

WEIGHT) 

2 2 6 ~ ~  
. 

3.820. 3 
17.020.6 
.2.620.3 
1.420.2 
60.221.2 

<O. 2 
2.520.2, 
44.720.9 
0.420.1 
71.522.5, 

. .. 

- 
- 
- 
. . 
- .  

. - .  

.. . - 
. - 

. 



n SIGNIFICANCE OF MONITORING DATA 

L A K E  SUPERIOR 
No d a t a  were o b t a i n e d  f o r  Lake S u p e r i o r  i n  1977.  

\ 

L A K E  P I I C H I G A N '  
The s u r v e i l l a n c e  d a t a  c o l l e c t e d  a t  s o u r c e  c o n t r o l  a r e a s  i n  Lake Michigan 

( T a b l e s  11 and 12)  show t h a t  e f f l u e n t s  from n u c l e a r  g e n e r a t i n g  s t a t i o n s  a r e  
under  c o n t r o l ;  a t  no t ime  was t h e  proposed 1 mrem o b j e c t i v e  exceeded .  The 
ave rage  3~ c o n c e n t r a t i o n  of 330 pCi/L is  s i m i l a r  t o  t h e  1976 v a l u e  of 350 
pCi/L;  t h u s ,  t h e  f a l l o u t  3~ l e v e l  h a s  remained e s s e n t i a l l y  c o n s t a n t .  The "Sr 
v a l u e s  f o r  d r i n k i n g  w a t e r  (Tab le  9)  a g a i n  a r e  due  t o  f a l l o u t ;  t h e  a v e r a g e ,  1.1 
pCi/L,  i s  s l i g h t l y  h i g h e r  t h a n  t h e  l a s t  r e p o r t e d  v a l u e  o f  0 .825  pCi/L i n  1973. 
The d i f f e r e n c e  can p r o b a b l y  be a t t r i b u t e d  t o  measurement e r r o r ,  a l t h o u g h  some 
a tmosphe r i c  t e s t i n g  of n u c l e a r  weapons h a s  t a k e n  p l a c e  i n  t h e  i n t e r v e n i n g  
p e r i o d ,  and t h i s  may have c o n t r i b u t e d  "Sr t o  t h e  l a k e .  Using t h e  c o n v e r s i o n  
f a c t o r  from T a b l e  3 ,  t h i s  l e v e l  of "Sr p roduces  a  r a d i o l o g i c a l  d o s e  commitment 
(TEDSO) of 0 .09  mrem t o  t h e  whole body of a n  i n d i v i d u a l  d r i n k i n g  Lake Michigan 
w a t e r  d u r i n g  1977. T h i s  i s  much lower  t h a n  t h e  v a l u e  of 0 . 5  mrem g i v e n  i n  t h e  
1976 Appendix D f o r  t h e  lower  "Sr v a l u e  and r e f l e c t s  t h e  d i m i n u t i o n  i n  TED50 
t o  t h e  whole body f o r  a l l  r a d i o n u c l i d e s ,  e x c e p t  3~ and t h e  ces ium i s o t o p e s ,  
b rough t  about  by t h e  changes  i n  t h e  ICRP1s recommendations.  

L A K E  HURON, GEORGIAN BAY, AND T H E  NORTH CHANNEL 
Only one sample from t h e  open w a t e r s  of Lake Huron was ana lyzed  f o r  1977 

(Tab le  1 0 ) .  Va lues  f o r  ' 3 7 ~ s  and 'Sb a r e  somewhat h i g h e r  t h a n  v a l u e s  f o r  
1976.  The v a l u e s  a r e  a l s o  i n  r e a s o n a b l e  agreement  w i t h  d a t a  c o l l e c t e d  a t  two 
d r i n k i n g  w a t e r  i n t a k e s  i n  Lake Huron (Tab le  9 ) .  The a v e r a g e  "Sr v a l u e  o f  
0 .72  pCi/L i s  s i m i l a r  t o  t h e  v a l u e  of 0 .73  pCi/L r e p o r t e d  f o r  1976;  t h e  1977 
v a l u e  p r o v i d e s  an  a n n u a l  TED50 of  0 .06  mrem, a g a i n  lower  t h a n  t h a t  c a l c u l a t e d  
f o r  t h e  p r e v i o u s  y e a r  because  o f  t h e  new ICRP recommendations. 

The a n a l y s e s  f o r  2 2 6 ~ a  n e a r  t h e  mouth of t h e  Se rpen t  R ive r  show a  s l i g h t l y  
lower  mean of  4 . 8  pCi/L (Tab le  13 )  t h a n  t h e  5 . 3  pCi/L r e p o r t e d  f o r  1976.  T h i s  
a v e r a g e ,  however, i s  s t i l l  h i g h e r  t h a n  O n t a r i o ' s  c r i t e r i o n  of 3  pCi/L f o r  
p u b l i c  s u r f a c e  w a t e r  s u p p l i e s .  Using t h e  new c o n v e r s i o n  f a c t o r s ,  t h e  c a l c u l a t e d  
a n n u a l  d o s e  e q u i v a l e n t  t o  t h e  whole body i s  2 .1  mrem. S i n c e  t h e  mouth of  t h e  
S e r p e n t  R i v e r  can  be  c o n s i d e r e d  a  s o u r c e  c o n t r o l  a r e a ,  t h e  c o n c e n t r a t i o n  a t  
t h e  1 km boundary i s  t h e  c r i t i c a l  v a l u e .  T a b l e  14  g i v e s  a  mean a n n u a l  v a l u e  
of  3 . 5  pCi/L a t  t h i s  d i s t a n c e ,  which i s  e q u i v a l e n t  t o  a  TEDso o f  1 . 5  mrem. 
T h i s  i m p l i e s  t h a t  t h e  "Cond i t i on  B" a c t i o n  l e v e l  i n  t h e  proposed  r e f i n e d  



r a d i o a c t i v i t y  ob j , e c t i v e  , ( s e e  page .  .45) i s  o p e r a t i v e .  ., "Cond i t i on  . ,  . , B" r e q u i r e s  ; .  . . . , 

s o u r c e  i n v e s t i g a t i o n  ,and c o r i e c t ' i v e  . a k q i o n  . i f ' , l r e l & a s e s  i re  n o t  as low as. . . . . .  
r e a s o n a b l y  a c h i e v a b l e .  A &  t h &  s o u r c e ,  o f  t h e  .:2:2 'Ra is i d e n t i f i e d  and. 

' . . . .  '. : . . . .  ' 

abatement  p r o c e d u r e s  a r e  b'eing implemented . . . .  at : : t he  mines . ,. . n o  £ u r t h e r  ac t i : on  . i s  . 

r e q u i r e d  a t  t h e  p r e s e n t  t ime.  
. , ( : ' . . . . . . .  

The m o n i t b r i n g d a t a  frdm , t h e  Bruce and t h e  ~ 0 ~ ~ 1 ; ;  ~ b i n t  n u c l e a r  . . .  ,, , : 
s t a t i o n  s o u r c e  c o n t r o l  a r e a s  ' ( ~ a b l e s  1 5  +n<l6,' r e s p e , c t i v e l y )  show no m e a s u r a b l e . , ]  . 

. 3  r e l e a s e s  a t  t h e  t w o  Sampling : t imes .  The , a v e r a g e  H 1e"e l  (<330 p ~ i / ~ )  f o r  
. . . , ,  

1977 i s  similar t o  t h e  '1976 a v e r a g e  'and i l s ' o  t o  "'lues ' , r e p o r t e d  , .  f o r  ~ a k e  . . .  

Michigan.  . . . . . , . . .  . . .  . . 

. . . .  
.' . . . .. , .  

LAKE ERIE,:: ', , ' . . , ,. .. . . . . , , . 

, - . . 

The open w a t e r  d a t a  f o r  Lake E r i e  (Table  10)  c o n t i n u e  t o  show on iy  ' r ad io -  
9 0 a c t i v i t y  from n u c l e a r  w e a p o n s , t e , s t i n g .  , The mean . va lue  of 0 . 8 1  pCi/L f o r  Sr, : , , . 

i s  s l i g h t l y  l o ~ e i ' t h a n  t h e .  w a t e r  , i n t a k e  v a l u 6 .  of 1 . 0  pCi/L r eco rded  a t  the, . . . . . . .  

west  end o f  t h e  lak&' . ,a&d t h e  a v e r a g e  1975 v a l u e  o f  1 .02  ,pCi/L.   he a v e r a g e  o f .  . . . . . .  

0.9 p C i / L  f o r  .'O'sr would r e s u l t  i n ' , a ?  a n n u a l  : T E D ~ O  of 0 .07  mrem t o  t h e  who..le ' 
' 

body. 3~ l e v e l s  ' f o r  1977 ( ~ a b l e s  9 and '17) a r e  s i m i l a r  t o  l e v e l s  i n  1976. 

LAKE ONTARIO 
The 13'cs c o n c e n t r a t i o n  i n  t h e  open w a t e r s  of Lake O n t a r i o  i n  1977. (Table  , 

10)  was e s s e n t i a l l y  t h e  same a s  i n  1976.  The a v e r a g e  v a l u e  of  0 .023  pCi/L is 
lower  t h a n  t h e  a v e r a g e  of 0 .057  pCi/L f o r  t h e  t h r e e  w a t e r  i n t a k e s  n e a r  t h e  
P i c k e r i n g  n u c l e a r  g e n e r a t i n g  s t a t i o n  (Tab le  9 ) ,  j u s t  a s  i t  was i n  1976. I t  is 
u n l i k e l y  t h a t  t h e  h i g h e r  v a l u e  i s  due  t o  t h e  i n f l u e n c e  of t h e  n u c l e a r  p o w e r - ,  
s t a t i o n  s i n c e  1 3 4 ~ s  was n o t  r e p o r t e d  a s  p r e s e n t  i n  t h e  w a t e r  i n t a k e  s amples .  
T h i s  r a d i o i s o t . o p e  is  n o t  p r e s e n t  i n  f a l l o u t  b u t  i n v a r i a b l y  is i n  r e a c t o r  
w a s t e s  . . . ,  

The a v e r a g e  c o n c e n t r a t i o n  of ' O S ~  i n  t h e  open w a t e r  i s  0 .93  pCi /L;  t h i s  
i s  i n  e x c e l l e n t  agreement  w i t h  t h e  a v e r a g e  v a l u e  of 0.94 pCi/L r e p o r t e d  f o r  
w a t e r  i n t a k e s .  T h i s  a v e r a g e  is s l i g h t l y  h i g h e r  t h a n  t h e  1976 a v e r a g e  (0 .83  
pCi/L) r e p o r t e d  f o r  t h e  same w a t e r  i n t a k e s .  The a n n u a l  TEDso t o  t h e  whole 
body from d r i n k i n g  Lake O n t a r i o  w a t e r  d u r i n g  1977,  based  on t h e  ' O S ~  con- 
v e r s i o n  f a c t o r ,  is  0 .07  mrem. 

Although t h e  w a t e r s  of P o r t  Hope Harbour ,  which r e c e i v e  w a s t e s  from t h e  
Eldorado  Nuc lea r  L td .  uranium r e f i n e r y ,  d i d  n o t  exceed  O n t a r i o ' s  c r i t e r i o n  of 
3  pCi/L f o r  2 2 6 ~ a  d u r i n g  1976 ,  t h i s  was n o t  t h e  c a s e  i n  1977 when t h r e e  samples  
showed l e v e l s  of 4 pCi/L (Table  1 8 ) .  However, t h e  a n n u a l  a v e r a g e  f o r  a l l  
samples  i s  2  pCi/L,  which would produce  a n  a n n u a l  TEDs0 of  0.86 mrem t o  t h e  
whole body. When t h e  c o n t r i b u t i o n  t o  t h e  whole body dose  from t h e  ' O S ~  o f  
0 .07 mrem is  i n c l u d e d ,  t h e  t o t a l  TEDso becomes 0 . 9 3  mrem, which is  s t i l l  lower  
t h a n  t h e  r e f i n e d  o b j e c t i v e  of 1 mrem; . . . . . . . .  . , . . 

. . .  

The d a t a  f o r  2 2 6 ~ a  i n  Lake ~ n t a r i o '  o u t s i d e  P o r t  Hope Harbour and o f f  t h e  
P o r t  Granby and Welcome w a s t e  management s i t e s  f o r  t h e  r e f i n e r y  (Tab le  1 8 )  
show l e v e l s  e q u a l  t o  o r  l e s s  t h a n  t h e  d e t e c t i o n  l i m i t  of 1 pCi/L. The more 
p r e c i s e  measurements  o f f  P o r t  Granby (Tab le  19)  show i n  f a c t  t h a t  t h e  ambient  
l a k e  l e v e l  o f  about  0 . 0 3  pCi/L i s  reached  w i t h i n  150 m e t r e s  of t h e  s h o r e l i n e .  



3~ was t h e  o n l y  r a d i o n u c l i d e  d e t e c t k d  i n  t h e  v i c i n i t y  of t h e  P i c k e r i n g  
n u c l e a r  g e n e r a t i n g  s t a t i o n  above t h e  d e t e c t i o n  l i m i t  o f  t h e  a n a l y t i c a l  method 
(Tab le  2 0 ) .  The h i g h e s t  v a l u e  of 2,060 pCi /L ,  had i t  been  m a i n t a i n e d  f o r  a  
y e a r ,  would have  produced a  TEDso of o n l y  0 . 1 3  mrem t o  t h e  whole body'. : 

1 

The 2 2 6 ~ a  c o n t e n t  of  f i s h  c o l l e c t e d  i n  1976 is r e p o r t e d  i n  Tab le  22; . . 
1 3 7  C s  d a t a  were r e p o r t e d  I n  t h e 1 9 7 6  Appendix D a n d  a r e  p r e s e n t e d  a g a i n  f o r  ! . . 
compar ison .  The ' 3 7 ~ s  v a l u e s  'were s p r e a d  o v e r  a  narrow r a n g e ,  b u t  t h e  2 2 6 ~ a  
v a l u e s  v a r y  from c0 .2  t o  7 1 . 5 - p C i / k g  and show no c o r r e l a t i o n  w i t h  t h e  o r i g i n a l  . :  . .  , 
weigh t  of  t h e  f i s h .  Assuming t h a t  most of t h e  2 2 6 ~ a  is r e t a i n e d  i n  t h e  bones ,  . . 

c o n s i s t e n t  v a l u e s .  s h o u l d  s t i l l  be  produced because  t h e  r a t i o  of bone t o  t i s s u e  
is r e a s o n a b l y  c o n s t a n t .  The same s p e c i e s  of  f i s h  c o l l e c t e d  a t  the'  same l o c a t i o n  . ,  

i n  1977 show a  s i m i l a r  r ange  of 1 3 7 ~ s  l e v e l s  w i t h  a n  ave rage  of 52 pCi /kg  &om- 
p a r e d  w i t h  64 pCi /kg  f o r  1976.  

Ana lyses  of f i s h  . c o l l e c t e d  n e a r  t h e  Ginna and Nine ~ i l e ' P o i n t  n u c l e a r  . I  .'' 

g e n e r a t i n g  s t a t i o n s  a v e r a g e  59 pCi /kg  f o r  ' 3 7 ~ s  (Tab le  21 ) .  The appea rance  of  , .  . , 

1 3 4  . . 

C s  a t  j u s t  above t h e  d e t e c t i o n  l i m i t  i n  one o f . t h e  G i n n a ' f i s h  s u g g e s t s  t h a t  
some o f  t h e  ' b ioaccumula t ed  ces ium may have come from t h e  n u c l e a r  s t a t i o n  
e f f l u e n t .  



M A N A G E M E N T  OF HIGH-LEVEL LI R A U I O A C T I V E  W A S T E  IN THE 
GREAT LAKES B A S I N  

S t o r a g e  and f u t u r e  d i s p o s a l  of i r r a d i a t e d  n u c l e a r  f u e l  and f u e l  r ep ro -  
c e s s i n g  w a s t e s  from t h e  expanding  n u c l e a r  power program cou ld  a f f e c t  G r e a t  
Lakes w a t e r  q u a l i t y .  The s u b j e c t  i s  c u r r e n t l y  a  s o u r c e  of p u b l i c  d e b a t e  and 
h a s  been c i t e d  by many a s  a  major  a r e a  of concern .  N e i t h e r  t h e  Uni ted  S t a t e s  H 

n o r  t h e  Canadian Government h a s  e n u n c i a t e d  an  o f f i c i a l  p o l i c y  r e g a r d i n g  manage- 
ment of  t h e s e  w a s t e s .  The R a d i o a c t i v i t y  Subcommittee h a s  reviewed t h e  c u r r e n t  
s t a t u s  of t h e  problem i n  b o t h  c o u n t r i e s .  

I n  O n t a r i o ,  where t h e  m a j o r i t y  of Canadian n u c l e a r  power development  h a s  
t a k e n  p l a c e ,  t h e r e  a r e  c u r r e n t l y  about  1 ,500  t o n n e s  of i r r a d i a t e d  f u e l  s t o r e d  
i n  w a t e r - f i l l e d  t a n k s  on t h e  s i t e s  of t h e  power p l a n t s .  Spent  f u e l  i s  now 
b e i n g  produced a t  a  r a t e  of about  800 tonnes  p e r  y e a r .  Two r e p o r t s  on f u t u r e  
management o f  t h i s  s p e n t  f u e l  were r e c e n t l y  p u b l i s h e d .  The Management o f  
Canada's A'uclecrr W a s t ~ s  (16)  by A .  M .  A i k i n ,  J .  M .  H a r r i s o n ,  and F .  K .  Hare ,  
u s u a l l y  c a l l e d  t h e  "Hare Repor t " ,  was commissioned by t h e  Department of Energy, 
Mines and Resources ;  The L?isposcr%. of Onf;cr12io ' S  Iised il'uclear Fuel (17)  by R.  J .  
Uf fen ,  was commissioned by O n t a r i o  Hydro. The Hare Repor t  concluded  t h a t  
t h e r e  a r e  good p r o s p e c t s  f o r  t h e  s a f e ,  permanent  d i s p o s a l  of h i g h l y  r a d i o -  
a c t i v e  w a s t e s  and t h e r e  i s  no need t o  d e l a y  t h e  n u c l e a r  power development 
program. U f f e n ' s  r e p o r t ,  however, echoed t h e  recommendation of S i r  Br i an  
F lowers  i n  fluclear Power and the  Environment ( 1 8 ) ,  t h a t  t h e r e  shou ld  be no 
commitment t o  a  l a r g e  program of n u c l e a r  power development ,  i . e .  development  
g r e a t e r  t h a n  20,000 megawatts  i n  O n t a r i o ,  u n t i l  a  s a f e  d i s p o s a l  method h a s  
been  demons t r a t ed .  Both a g r e e d  t h a t  a  major  r e s e a r c h  program shou ld  be  under-  
t a k e n  immedia te ly  by t h e  Canadian Government t o  develop  t h e  d i s p o s a l  method 
i n v o l v i n g  deep b u r i a l  o f  v i t r i f i e d  w a s t e s  i n  g e o l o g i c a l  f o r m a t i o n s .  The Hare 
Repor t  recommended t e s t  d i s p o s a l s  of immobi l ized  s p e n t  f u e l  a t  one s i t e  i n  
O n t a r i o  by 1990.  It concluded  t h a t  s e l e c t i o n  of a  s i t e  o u t s i d e  t h e  Grea t  
Lakes Bas in  i s  n o t  a n  advan tage  s i n c e  t h e  paramount c o n s i d e r a t i o n  must be a  
s i t e  t h a t  w i l l  n o t  f a i l .  

Fo l lowing  t h e  recommendations of t h e  Hare Repor t ,  Canada and O n t a r i o  
j o i n t l y  announced on June  5 ,  1978 a  program t o  deve lop  a  permanent ,  s a f e  
d i s p o s a l  sy s t em f o r  r a d i o a c t i v e  w a s t e  m a t e r i a l s  ( 2 5 ) .  The f e d e r a l  government 
w i l l  u n d e r t a k e  r e s e a r c h  and development  i n  t h e  i m m o b i l i z a t i o n  and d i s p o s a l  of 
r a d i o a c t i v e  w a s t e s  i n  undergrovnd r e p o s i t o r i e s ,  and t h e  p r o v i n c e  w i l l  s t u d y  
problems w i t h  i n t e r i m  s t o r a g e  and  t r a n s p o r t a t i o n .  

The r e s e a r c h  and  development  w i l l  d e t e r m i n e  whe the r  permanent  d i s p o s a l  of 
r a d i o a c t i v e  w a s t e  i n  deep  underground r e p o s i t o r i e s  i n  i n t r u s i v e  i gneous  rock  



i s  s a f e ,  s e c u r e ,  and d e s i r a b l e .  G e o l o g i c a l  f i e l d  s t u d i e s  w i l l  b e g i n  i n  1978 
t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  of b a r r i e r s  t o  p r e v e n t  t h e  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  envi ronment ;  a b o u t  1 ,500  g e b i o g i c a l .  f o r m a t i o n s  i n  O n t a r i o  w i l l  

, .  . 
b e  c l a s s i f i e d  a s  t o  s u i t a b i l i t y .  . . 

O n t a r i o  h a s  made no commitment t o  r e p r o c e s s i n g  o r  t o  d e p o s i t i n g  w a s t e  
from o t h e r  p r o v i n c e s  i n  O n t a r i o .  The t e n t a t i v e  program s c h e d u l e  i s :  

1978-1980 - G e o l o g i c a l  su rvey  work, e x p e r i m e n t a l  d r i l l i n g ,  and 
a c c e l e r a t e d  r e s e a r c h  and development  

. . 

1981-1983 - S i t e  s e l e c t i o n  f o r  d e m o n s t r a t i o n  r e p o s i t o r y  : . : .  

1983 - S i t e  a c q u i s i t i o n  

1985-2000 - D i s p o s a l  d e m o n s t r a t i o n  
. . 

2000 and - F u l l  s c a l e  f a c i l i t i e s . o p e r a t i o n a 1  
Beyond .. . 

F e d e r a l - p r o v i n c i a l  c o o r d i n a t i o n  w i l l  i n v o l v e  a  committee r e p r e s e n t i n g  
Atomic Energy of Canada L imi t ed ,  O n t a r i o  Hydro, O n t a r i o  M i n i s t r y  of Energy ,  
and t h e  f e d e r a l  Department  of Energy, Mines and Resources .  

Ui l  ITED STATES 
I n  New York S t a t e ,  t h e  West Va l l ey  s i t e  o f . N u c l e a r  F u e l  S e r v i c e s  c u r r e n t l y  

s t o r e s  abou t  2 .3  m i l l i o n  l i t r e s  of h i g h - l e v e l  was t e .  Even though no f u r t h e r  
f u e l  r e p r o c e s s i n g  i s  p l anned ,  t h i s  p r e s e n t s  a  major  d i s p o s a l  problem. B. L. 
Cohen, i n  The DisposaZ o f  Radioactive lrlnstes from Fission Reactors ( 1 9 ) ,  
recommends i n c o r p o r a t i o n  of t h e s e  w a s t e s  i n t o  g l a s s  and deep  b u r i a l  a f t e r  a  
t en -yea r  c o o l i n g  p e r i o d .  A s  y e t ,  no d e c i s i o n  h a s  been  made by t h e  l i c e n c i n g  
a u t h o r i t y ,  t h e  Nuclear  R e g u l a t o r y  Commission, a s  t o  what f u t u r e  a c t i o n  s h o u l d  
b e  t a k e n .  Congress  h a s  r e q u i r e d  t h e  Department of Energy (DOE) t o  conduc t  a  
s t u d y  of p o s s i b l e  d i s p o s a l  methods f o r  t h i s  was t e  and f u t u r e  u s e  of t h e  s i te .  
The s t u d y  shou ld  b e  completed by t h e  end of 1978. 

P r e l i m i n a r y  e x p l o r a t i o n s  by t h e  Energy Research  and Development Agency 
(ERDA) f o r  a  s i t e  f o r  a  h i g h - l e v e l  was t e  d i s p o s a l  f a c i l i t y  n e a r  Rogers  C i t y ,  
Michigan ,  caused  t h a t  s t a t e  t o  e n a c t  Act  113 ,  P.A. 1978 ( f o r m e r l y  S e n a t e  B i l l  
144)  t o  p r o h i b i t  any  d i s p o s a l  of h i g h - l e v e l  r a d i o a c t i v e  w a s t e  w i t h i n  t h e  
s t a t e .  Both EPA and ERDA a r e  c o n t i n u i n g  s t u d i e s  on methods and c r i t e r i a  f o r  
h i g h - l e v e l  w a s t e  d i s p o s a l ,  b u t  p l a n s  f o r  a  h i g h - l e v e l  w a s t e  f a c i l i t y  have been  
p o s k p o n e ~  from 1985 u n t i l  1990 o r  l a t e r .  DOE h a s  s t a t e d  i t  w i l l  no t  i n i t i a t e  
any program f o r  such  a  d e p o s i t o r y  w i t h o u t  s t a t e  involvement .  EPA h a s  p r e p a r e d  
a  background r e p o r t  on e n v i r o n m e n t a l  p r o t e c t i o n  c r i t e r i a  f o r  r a d i o a c t i v e  w a s t e  
d i s p o s a l  a s  a  r e s u l t  of two workshops on t h e  s u b j e c t  ( 2 3 ) .  



Fl CONCLUSIONS 

The l e v e l s  of r a d i o n u c l i d e s  i n  Lakes Michigan,  Huron, E r i e ,  and O n t a r i o  
were mon i to red  d u r i n g  1977 i n  t h e  o p e n l a k e s ,  i n  n e a r s h o r e  w a t e r s ,  and a t  
m u n i c i p a l  w a t e r  i n t a k e s .  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 i t y  d e t e c t e d  i n  t h e  
Grea t  Lakes comes from n u c l e a r  weapons t e s t i n g  f a l l o u t ,  e x c e p t  f o r  2 2 6 ~ a  
wh ich ,  though i t  o c c u r s  n a t u r a l l y ,  i s  o c c a s i o n a l l y  enhanced by uranium mining  
and r e f i n i n g  o p e r a t i o n s .  C o n c e n t r a t i o n s '  of r a d i o n u c l i d e s  measured i n  1977 
remain low and a r e  s i m i l a r  t o  t h o s e  found i n  1976. The o n l y  d e t e c t a b l e  e f f e c t s  
o f  n u c l e a r  power p l a n t  o p e r a t i o n s  were o c c a s i o n a l  t r a n s i e n t  i n c r e a s e s  i n  3~ 

and 1 3 7 ~ s  l e v e l s  n e a r  t h e  d i s c h a r g e s  of two n u c l e a r  power s t a t i o n s .  These 
i n c r e a s e d  l e v e l s  were o n l y  a  f r a c t i o n  of t h e  1 mrem proposed  Agreement o b j e c t i v e .  
F i s h  i n  Lake O n t a r i o  c o n t i n u e  t o  show l e v e l s  of  ' 3 7 ~ s  which c o r r e l a t e  w i t h  
l e v e l s  i n  t h e  w a t e r ,  a l t h o u g h  2 2 6 ~ a  c o n c e n t r a t i o n s  a r e  q u i t e  v a r i a b l e .  The 
a v e r a g e  c o n c e n t r a t i o n  of 2 2 6 ~ a  a t  t h e  mouth of t h e  S e r p e n t  R i v e r ,  which d r a i n s  
t h e  E l l i o t  Lake uranium mining  a r e a ,  d e c r e a s e d  s l i g h t l y  from 1976.  The S e r p e n t  
R i v e r  i s  a  problem a r e a  because  t h e  2 2 6 ~ a  l e v e l  of 4 .8  pCi /L  exceeds  O n t a r i o ' s  
c r i t e r i o n  of 3  pCi/L. The a n n u a l  a v e r a g e  l e v e l s  of 2 2 6 ~ a  i n  P o r t  Hope Harbour ,  
which r e c e i v e s  w a s t e  from a  uranium r e f i n e r y ,  i s  s 2  pCi/L;  t h i s  l e v e l  would 
r e s u l t  i n  an  a n n u a l  r a d i o l o g i c a l  d o s e  commitment t o  an  i n d i v i d u a l  d r i n k i n g  t h e  

9 0 w a t e r  o f  0 .86  mrem. ~ d d e d  t o  t h i s  would b e  a n o t h e r  0 .07  m r e m  from t h e  S r ,  
g i v i n g  a  t o t a l  of 0 . 9 3  mrem, which i s  l e s s  t h a n  t h e  proposed  Agreement o b j e c t i v e .  

The major  c o n t r i b u t o r  t o  r a d i o l o g i c a l  d o s e  commitment i n  G r e a t  Lakes 
w a t e r  i s  " ~ r .  S i n c e  s t r o n t i u m  is a  c o n s e r v a t i v e  e l e m e n t ,  i t  i s  o n l y  l o s t  by 
r a d i o a c t i v e  decay ( h a l f  l i f e  = 30 y e a r s )  and by f l u s h i n g .  Although weapons 
t e s t i n g  has  been  c o n t i n u e d  by Ch ina ,  t h e  a d d i t i o n  t o  t h e  n o r t h e r n  h e m i s p h e r e ' s  
i n v e n t o r y  of  from t h e  1976-1978 t e s t s  w i l l  h ave , , been  minor.  T h i s  i s  
b o r n e  o u t  by t h e  1977 s u r v e i l l a n c e  d a t a  f o r  t h e  Grea t  Lakes which show neg- 
l i g i b l e  change from 1976. 

A major  change i n  t h e  I n t e r n a t i o n a l  Commission on R a d i o l o g i c a l  P r o t e c t i o n ' s  
recommendations f o r  t h e  c a l c u l a t i o n  o f  d o s e  was p u b l i s h e d  i n  1977. Although 
t h e  c o n c e n t r a t i o n  of  'Osr i n  t h e  w a t e r s  of  t h e  G r e a t  Lakes was abou t  t h e  same 
i n  1976 and 1977,  t h e  c a l c u l a t e d  d o s e  d e c r e a s e d  d r a s t i c a l l y  f o r  1977 because  
o f  t h e  changes  i n  t h e  ICRP's recommendations ( s e e  Chap te r  3 ) .  The v a l u e  f o r  
1976 ave raged  0 . 4  mrem f o r  a l l  t h e  l a k e s  ( I ) ,  and t h e  a v e r a g e  f o r  1977 is 0.07 
m r e m .  The background l e v e l  of  r a d i o l o g i c a l  d o s e  from Grea t  Lakes w a t e r  is 
o n l y  a s m a l l  f r a c t i o n  of  t h e  proposed  Agreement o b j e c t i v e .  
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PROPOSFD REFINED R A D I O A C T I V I T Y  
OBJECTIVE FOR THE GREAT LAKES 
WATER OUALITY AGREEMENT24 

S U M M A R Y  

T h i s  document r e p r e s e n t s  t h e  j o i n t  recommendations of U.S. and Canadian 
a d v i s o r y  g roups  on a r a d i o a c t i v i t y  o b j e c t i v e  t o  p r e s e r v e  t h e  w a t e r  q u a l i t y  of 
t h e  G r e a t  Lakes.  The o b j e c t i v e  i s  i n  t e r m s  of a  dose  e q u i v a l e n t  t o  ICRP Refe- 
r e n c e  Man from a s t a n d a r d  a n n u a l  i n t a k e  o f  t h e  G r e a t  Lakes w a t e r .  , The recom- 
mended o b j e c t i v e  f o r  t h e  g e n e r a l  w a t e r  q u a l i t y  i n  t h e  G r e a t  Lakes is  t h a t  
l e v e l  of r a d i o a c t i v i t y  which r e s u l t s  i n  a  whole body dose  e q u i v a l e n t  n o t  
exceed ing  one m i l l i r e m .  R e l e a s e  of r a d i o a c t i v e  m a t e r i a l s  s h a l l  be a s  low a s  
r e a s o n a b l y  a c h i e v a b l e  and c o n t r o l l e d  by s p e c i f i e d  a c t i o n s  a t  d e f i n e d  l e v e l s .  

R E F I N E D  R A D I O A C T I V I T Y  O B J E C T I V E  

The Canada-United S t a t e s  G r e a t  Lakes Water Q u a l i t y  Agreement s p e c i f i e d  
r a d i o a c t i v i t y  a s  a  c o n s t i t u e n t  o f  w a t e r  f o r  which t h e r e  shou ld  be  an a g r e e d  
Water Q u a l i t y  O b j e c t i v e .  The r e l e v a n t  s t a t e m e n t s  i n  t h e  Agreement a r e  a s  
f o l l o w s :  

Annex 1, S e c t i o n  l ( h )  s t a t e s :  " R a d i o a c t i v i t y  shou ld  b e  k e p t  t o  t h e  
l o w e s t  p r a c t i c a b l e  l e v e l .  I n  any  e v e n t ,  d i s c h a r g e s  s h o u l d  be  c o n t r o l l e d  t o  
t h e  e x t e n t  n e c e s s a r y  t o  p r e v e n t  ha rmfu l  e f f e c t s  o n  h e a l t h . "  I . . . ~ .  . ;  

. -. 
. .. . . 

Annex 1, S e c t i o n  7 (b )  f u r t h e r  s t a t e s :  " f o r  r a d i o a c t i v i t y ,  t h e  o b j e c t i v e  
s h a l l  b e  c o n s i d e r e d  i n  t h e  l i g h t  of  t h e  recommendations of t h e  I n t e r n a t i o n a l  
Commission on R a d i a t i o n  [ s i c ]  P r o t e c t i o n . "  

F u r t h e r ,  t h i s  s e c t i o n  r e q u i r e s  t h e  p a r t i e s  t o  c o n s u l t  " f o r  t h e  pu rpose  of 
c o n s i d e r i n g  a  r e f i n e d  o b j e c t i v e  f o r  r a d i o a c t i v i t y . "  - *. 

Subsequen t ly ,  a d v i s o r y  g roups  were formed i n  Canada and i n  t h e  Uni ted  
S t a t e s  t o  c o n s i d e r  t h e  t e c h n i c a l  a s p e c t s  i n v o l v e d  i n  deve lop ing  such  a  " r e f i n e d  
o b j e c t i v e " .  The p r e s e n t  r e p o r t  was developed  f o l l o w i n g  e x t e n s i v e  c o n s u l t a t i o n  
be tween t h e  two g r o u p s .  

To r e s t o r e  and enhance  w a t e r  q u a l i t y  i n  t h e  G r e a t  Lakes System, a s  c a l l e d  
f o r  i n  t h e  Agreement, i t  i s  n e c e s s a r y  t o  l i m i t  t h e  q u a n t i t y  of  r a d i o a c t i v e  
m a t e r i a l s  i n t r o d u c e d  due  t o  a c t i v i t i e s  of  t h e  Un i t ed  S t a t e s  of America and 
Canada. An a c c e p t a b l e  q u a l i t y  f o r  w a t e r  i n  t h e  sys t em c a n  b e s t  b e  ma in t a ined  
by a v i g o r o u s  a p p l i c a t i o n  of  a p p r o p r i a t e  c o n t r o l  measures .  These c o n t r o l s  
shou ld  b e  a p p l i e d  t o  r a d i o a c t i v e  e f f l u e n t s  from p o i n t  s o u r c e s  a s  w e l l  as run-  
o f f ,  d r a i n a g e ,  and seepage  from non-point  s o u r c e s ,  i n c l u d i n g  a e r i a l  d e p o s i t i o n .  



The R a d i o a c t i v i t y  Ob jqc t ive  f o r  t h e  Grea t  Lakes Bas in  is  based  p r i n c i p a l l y  
on t h r e e  c r i t e r i a :  

(1)  I n t r o d u c t i o n  of  r a d i o a c t i v e  m a t e r i a l s  i n t o  System Waters shou ld  
be  p e r m i t t e d  on ly  when i t  r e s u l t s  from s o c i a l l y  b e n e f i c i a l  a c t i v i t i e s .  

(2 )  The c o n c e n t r a t i o n  of  r a d i o a c t i v i t y  i n  t h e  System Waters and i n  b i o t a  
should  n o t  c o n s t i t u t e  a n  unaccep tab le  h e a l t h  r i s k  on e i t h e r  a long- 
t e r m  o r  shor t - t e rm b a s i s .  

(3 )  S i n c e  t h e  i n g e s t i o n  of  any amount of  r a d i o a c t i v i t y  may i n v o l v e  some 
r i s k ,  a d d i t i o n a l  c o n t r o l s  should  be  i n s t i t u t e d  u n t i l  t h e i r  c o s t  
i s  incommensurate w i t h  any f u r t h e r  r e d u c t i o n  i n  p o t e n t i a l  h e a l t h  
r i s k s .  

In  keeping w i t h  t h e s e  c r i t e r i a ,  s e v e r a l  recommendations have been ag reed  t o .  
These recommendations r e f e r  t o  a n  Ambient Water Q u a l i t y  O b j e c t i v e ,  t h e  c o n t r o l  
of r a d i o a c t i v e  releases, a  d e f i n e d  h i e r a r c h y  of  A c t i o n  Leve l s  and t h e  s u r v e i l -  
l a n c e  of  Lake Waters. None of  t h e  proposed l e v e l s ,  i n c l u d i n g  p a r t i c u l a r l y  t h e  

1 l o w e s t ,  should  b e  i n t e r p r e t e d  as n e c e s s a r i l y  d e f i n i n g  a n  a c c e p t a b l e  dose  t o  t h e  
p o p u l a t i o n  u s i n g  System Waters.  The a c c e p t a b i l i t y  of any dose  l e v e l  depends 
on whether  t h e  t h r e e  c r i t e r i a  g iven  above a r e  be ing  m e t  i n  a  r e s p o n s i b l e  manner. 
It i s  f u r t h e r  proposed t h a t  t h e s e  o b j e c t i v e s  b e  reviewed a t  l e a s t  eve ry  f i v e  
y e a r s  t o  c o n s i d e r  any n e c e s s a r y  changes and t o  de te rmine  i f  t h e y  c o n t i n u e  t o  
r e f l e c t  "as  low a s  r easonab ly  ach ievab le" .  

A M B I E N T  WATER Q U A L I T Y  

I t  is n e c e s s a r y  t o  s p e c i f y  an ambient  w a t e r  q u a l i t y  l e v e l  f o r  t h e  Lakes 
as a  whole s o  t h a t  c o n t r i b u t i o n s  from a l l  s o u r c e s  i n c l u d i n g  a e r i a l  ' d e p o s i t i o n  
are t aken  i n t o  account .  T h i s  wa te r  q u a l i t y  l e v e l  i s  expressed  i n  t e r m s  of 
t h e  t o t a l  e q u i v a l e n t  dose  t o  ICRP Reference  Man i n t e g r a t e d  ove r  50 y e a r s ,  (TEDSO). 
It i s  proposed t h a t  wa te r  q u a l i t y  o u t s i d e  of  any Source C o n t r o l  Area ,  a s  d e f i n e d  
h e r e i n ,  s h a l l  n o t  r e s u l t  i n  a TEDs0 g r e a t e r  t h a n  one m i l l i r e m  t o  t h e  whole 
body from d a i l y  i n g e s t i o n  of  2 . 2  l i t e r s  of  Lake w a t e r  f o r  one  y e a r .  T h e r e f o r e ,  
even f o r  l i f e t i m e  (50 y e a r s )  i n g e s t i o n ,  t h e  annua l  dose  r a t e  w i l l  n o t  exceed 
1 m i l l i r e m  p e r  y e a r .  The t o t a l  e q u i v a l e n t  dose  t o  a  s i n g l e  o rgan  o r  t i s s u e  
s h a l l  b e  i n  p r o p o r t i o n  t o  t h e  dose  l i m i t  recommended by t h e  ICRP f o r  t h a t  t i s s u e .  
Because l e v e l s  i n  t h e  l a k e s  may f l u c t u a t e  a s  a  r e s u l t  of  u n c o n t r o l l a b l e  r e l e a s e s ,  
such a s  f a l l o u t  from weapon t e s t i n g ,  i t  i s  f u r t h e r  recommended t h a t  t h e  one 
m i l l i r e m  v a l u e - b e  reviewed a t  l e a s t  eve ry  f i v e  y e a r s  t o  e n s u r e  t h a t  t h e  c o n t r i -  
b u t i o n  from t h e s e  u n c o n t r o l l a b l e  r e l e a s e s  does  n o t  c o n s t i t u t e  a n  unreasonab le  
p r o p o r t i o n  ~ f  t h e  dose .  

Dumping of r a d i o a c t i v e  was te s  o r  o t h e r  r a d i o a c t i v e  m a t e r i a l  i n t o  w a t e r s  
of t h e  Great Lakes s y s t e m  i s  p r o h i b i t e d .  Dumping i s  d e f i n e d  a s  any d e l i b e r a t e  
d i s p o s a l  of  packaged o r  unpackaged w a s t e s  o r  o t h e r  matter from v e s s e l s ,  p l a t -  
forms o r  o t h e r  man-made s t r u c t u r e s  i n t o  t h e  System Waters ,  b u t  dumping does  
n o t  i n c l u d e  t h e  r e l e a s e  of e f f l u e n t s  t h a t  are p e r m i t t e d  by t h e  r e s p o n s i b l e  
r e g u l a t o r y  bod ies .  



Both t h e  concen t r a t i ons  and q u a n t i t i e s  of r a d i o a c t i v e  m a t e r i a l s  r e l e a sed  
i n t o  t h e  Great Lakes System s h a l l  be c o n t r o l l e d  t o  t h e  e x t e n t  necessary t o  
p r o t e c t  pub l i c  h e a l t h  and t h e  environment. Releases of r a d i o a c t i v e  materials' 
from each ope ra t i on  o r  type  of ope ra t i on  should be  c o n t r o l l e d  s o  a s  t o  conform 
wi th  t h e  ICRP recommendation t h a t  "a l l  doses b e  kept  a s  low a s  is reasonably 
ach ievab le  economic and s o c i a l  cons ide r a t i ons  being taken  i n t o  account". 
(ICRP Pub. 2 2 1 9 7 3 ) .  

E f f l u e n t s  should be  c o n t r o l l e d  by t h e  r egu l a to ry  bodies  having j u r i s -  
d i c t i o n ,  t ak ing  i n t o  account t h e  c o s t  of f u r t h e r  r educ t i ons ,  t h e  e f f i c a c y  of 
a v a i l a b l e  a d d i t i o n a l  c o n t r o l  measures, and t h e  s i g n i f i c a n c e  of t h e  p o t e n t i a l  
r educ t ion  i n  pub l i c  h e a l t h  r i s k  a s soc i a t ed  wi th  f u r t h e r  d i scharge  l i m i t a t i o n s .  

A graded s c a l e  of a c t i o n s  f o r  each i d e n t i f i a b l e  source  s h a l l  be  implemented 
based on annual  average measurements of t h e  TEDs0 i n  water monitored a t  t h e  
per iphery  of each source  c o n t r o l  a r e a ,  i n  accordance wi th  t h e  a c t i o n  condi t ions  
given below i n  Table  I. 

Action l e v e l s  a r e  t o  be c a l c u l a t e d  i n  accordance wi th  t h e  dose models 
used by t h e  ICRP. 

TABLE I - ACTIOld CONDITIONS 

The annual  average s h a l l  be based on t h e  average va lue  of a t  l e a s t  4 
measurements i n  a  year .  Since t h e r e  is  a  r e l a t i v e l y  high p r o b a b i l i t y  of 
sampling e r r o r ,  measurements should be v e r i f i e d  be fo r e  a c t i o n  i s  taken. 

CONDITION 

A 

B 

C 

When t h e  concen t ra t ions  of r ad ionuc l i de s  i n  t h e  water  correspond t o  
Condi t ion A, no c o r r e c t i v e  a c t i o n  i s  i nd i ca t ed .  However, pe r i od i c  moni tor ing 
i s  r equ i r ed  t o  confirm t h a t  t h e  cond i t i on  does no t  change. 

When t h e  concen t r a t i ons  of r ad ionuc l i de s  i n  t h e  water correspond t o  
Condi t ion B,  an  i n v e s t i g a t i o n  must b e  conducted t o  i d e n t i f y  t h e  source  and t h e  
cause.  I f  t h i s  i n v e s t i g a t i o n  demonstra tes  t h a t  releases are as low as reason- 
ab ly  ach ievab le  no f u r t h e r  a c t i o n  i s  necessary;  o therwise ,  c o r r e c t i v e  a c t i o n  
s h a l l  be taken.  

ACTION REQUIRED 

Pe r iod i c  conf i rmatory 
monitoring 

Source i n v e s t i g a t i o n  and 
c o r r e c t i v e  a c t i o n  i f  
r e l e a s e s  a r e  no t  as low as 
reasonably ach ievab le  

Co r r ec t i ve  a c t i o n  by 
r e spons ib l e  r egu l a to ry  
a u t h o r i t i e s  

ACTION LEVEL 
TEDs (mrem) 

Less than  1 

Between 1 and 5 

I n  excess  of 5 



C o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  i n  t h e  w a t e r  c o r r e s p o n d i n g  t o  C o n d i t i o n  C 
p r o b a b l y  r e f l e c t  a f a i l u r e  of  e f f l u e n t  c o n t r o l s  and are u n a c c e p t a b l e  on a 
c o n t i n u i n g  b a s i s .  The r e s p o n s i b l e  r e g u l a t o r y  a u t h o r i t i e s  s h a l l  d e t e r m i n e  
a p p r o p r i a t e  c o r r e c t i v e  a c t i o n s  t o  minimize  t h e  p u b l i c  h e a l t h  r i s k .  

SURVEILLANCE 

Adequate  p e r i o d i c  m o n i t o r i n g  o f  System Wate r s ,  s e d i m e n t ,  and t h e  app ro -  
p r i a t e  food  o r g a n i s m s  c o n t a i n e d  t h e r e i n  s h o u l d  b e  p r o v i d e d  f o r  t h o s e  r a d i o -  
n u c l i d e s  l i k e l y  t o  t h e  p r e s e n t  i n  m e a s u r a b l e  c o n c e n t r a t i o n s .  Such m o n i t o r i n g  
s h o u l d  b e  conducted  u n d e r  t h e  d i r e c t i o n  of  t h e  r e s p o n s i b l e  F e d e r a l ,  S t a t e ,  and 
P r o v i n c i a l  j u r i s d i c t i o n s  and r e p o r t e d  t o  t h e  I n t e r n a t i o n a l  J o i n t  Commission. 
The n u c l i d e s  and  food  o rgan i sms  i n v e s t i g a t e d ,  and sampl ing  l o c a t i o n s  and 
f r e q u e n c y  s h o u l d  t a k e  i n t o  a c c o u n t  t h e  known e f f l u e n t  s o u r c e s  and p a r t i c u l a r  
n u c l i d e s  r e l e a s e d .  

The m o n i t o r i n g  r e p o r t s  s h o u l d  i n c l u d e  c a l c u l a t i o n s  of t h e  TED50 t o  ICRP 
R e f e r e n c e  Man f rom s t a n d a r d  a n n u a l  i n t a k e  of t h e  water s i n c e  t h i s  i s  t h e  p a r a -  
m e t e r  t o  b e  u sed  i n  d e t e r m i n i n g  t h e  a p p l i c a b l e  A c t i o n  C o n d i t i o n .  A t  p r e s e n t  
i t  i s  n o t  n e c e s s a r y  t o  d e t e r m i n e  e x p l i c i t y  t h e  d o s e  e q u i v a l e n t s  due  t o  t h e .  
i n t a k e  of  food  h a r v e s t e d  f rom t h e  Lakes  a s  t h e y  a r e  r e l a t i v e l y  i n s i g n i f i c a n t .  

DEFINITIONS 

1. T o t a l  E q u i v a l e n t  Dose (TEDSO): For  t h e  p u r p o s e  of t h i s  r e p o r t ,  t h e  t o t a l  
e q u i v a l e n t  d o s e  t o  a  p a r t i c u l a r  o r g a n ,  t i s s u e . o r  t h e  whole body i s  t h e  cumula ted  
d o s e  e q u i v a l e n t  o v e r  5 0  y e a r s  r e s u l t i n g  f rom t h e  d a i l y  i n g e s t i o n  of 2 . 2  l i t e r s  
o f  l a k e  w a t e r  f o r  o n e  y e a r .  

where:  

D 5 0  = t o t a l  a b s o r b e d  d o s e  i n t e g r a t e d  o v e r  a  p e r i o d  of 50 y e a r s  
a f t e r  i n t a k e  of t h e  r a d i o n u c l i d e  "in 

i 
= q u a l i t y  f a c t o r  

t 

i 
= p r o d u c t  of  a l l  o t h e r  mod i fy ing  f a c t o r s  

ICRP r e p o r t  No. 1 0  [ 2 1 ]  l i s t s  t h e  d o s i m e t r i c  d a t a ,  i n c l u d i n g  t h e  TEDs0, 
f o r  a number of r a d i o n u c l i d e s .  

2 .  ~ e f e r e n c e  Man: Fo r  the '  p u r p o s e  of t h i s  r e p o r t ,  R e f e r e n c e  Man r e f e r s  t o  
t h e  d e f i n i t i o n s  and  p a r a m e t e r s  f o r  a d u l t  ma le s  o u t l i n e d  i n  ICRP Repor t  23 
[221. 

3.  Source  C o n t r o l  Area :  It i s  proposed  t h a t  t h e  " s o u r c e  c o n t r o l  a r e a "  b e  
d e f i n e d  a s  f o l l o w s :   h he s o u r c e  c o n t r o l  a r e a  s h a l l  b e  bounded by a  d i s t a n c e  
o f  1 km r a d i u s  f rom t h e  po , in t  of r e l e a s e  o r ,  i n  t h o s e  c a s e s  where t h e  r e l e a s e  
p o i n t  is  t o  a  na r row c h a n n e l  o r  r i v e r ,  t h e  boundary s h a l l  b e  a  p o i n t  1 km down- 
s t r e a m  from t h e  s o u r c e . "  



It is f u r t h e r  proposed t h a t  t h e  opera tor  of a  f a c i l i t y  can reques t  a  
l a r g e r  source  c o n t r o l  a r e a  sub jec t  t o  t h e  approval of t he  regula tory  autho- 
rities and s i m i l a r l y  t he se  a u t h o r i t i e s  may r e q u i r e  a  more r e s t r i c t i v e  a r e a  
from an opera tor .  

4 .  Ambient Water: ' The . .  water  , i n  t h e  Great Lakes Syscem o u t s i d e  t h e  source 
c o n t r o l  a r ea s .  - . !  

* .  - . -  .. . . 
. , 

. . . . 



PROPOSE0 RROIORCTIVITY SURYElllRNCE 
PROGRRM FOR THE GRERT LRKES 

PROPOSED AGiiEElYEiJT OBJECTIVE 
The motive f o r  t h e  establ ishment  of a  r a d i o l o g i c a l  s u r v e i l l a n c e  program 

f o r  t h e  Great Lakes and t h e i r  t r i b u t a r i e s  i s  t h e  eva lua t ion  of t h e  q u a l i t y  of 
those  waters  aga ins t  t h e  proposed Agreement o b j e c t i v e  which proposes a  t o t a l  
equiva len t  dose (TEDso) of no more than  1-5 m r e m  t o  t h e  whole body per  year  a s  
a  r e s u l t  of t h e  d a i l y  i nges t i on  of 2.2 l i tres of l a k e  water  b y a  s tandard man 
(see  Appendix I ) .  Dose equiva len t  t o  a  s i n g l e  organ o r  t i s s u e  s h a l l  be i n  
proport ion t o  t h e  "implied" dose l i m i t  recommended by t h e  I n t e r n a t i o n a l  
Commission on Radiological  P ro t ec t i on  (ICRP) f o r  t h a t  t i s s u e  (2) .  For s to-  
c h a s t i c  e f f e c t s ,  t h e  ICRP dose l i m i t a t i o n  is  based on t h e  p r i n c i p l e  t h a t  t h e  
r i s k  should be equa l  whether t h e  whole body is  i r r a d i a t e d  uniformly o r  non- 
uniformly. See Chapter 3 f o r  a d d i t i o n a l  d i scuss ion .  

Associated wi th  t h e  proposed Agreement ob j ec t ive  is a  procedure f o r  con- 
t r o l l i n g  po in t  source  i npu t s  of r a d i o a c t i v i t y  t o  t h e  Great Lakes. A source 
c o n t r o l  a r e a  (SCA) is t h a t  a r ea  w i th in  a  one k i lomet re  r ad ius  of t h e  discharge 
from a  designated source.  Monitoring of rad ionucl ide  concent ra t ions  i n  water 
samples from t h e  per iphery of t h e  SCA provides  TEDso measurements t h a t  w i l l  
r e q u i r e  def ined a c t i o n  cond i t i ons  depending on whether t h e  l e v e l  is (A) less 
than  1 m r e m ,  (B) between 1 and 5  m r e m ,  and (C) i n  excess of 5 mrem. 

BAS I S FOR SURVE I LLANCE 
The primary purposes f o r  r a d i o a c t i v i t y  s u r v e i l l a n c e  a r e  t o  a s s e s s  com- 

p l i ance  with t h e  proposed Agreement o b j e c t i v e  through c a l c u l a t i o n  of radio-  
l o g i c a l  dose,  and t o  determine t r ends .  The Radioac t iv i ty  Subcommittee (RSC) 
has  i d e n t i f i e d  f i v e  gene ra l  a r e a s  f o r  r a d i o l o g i c a l  su rve i l l ance .  By order  of 
p r i o r i t y ,  these  a r e :  SCA's, ambient waters ,  po tab le  water supp l i e s ,  b i o t a ,  
and sediments.  The f i r s t  two a r e  e s s e n t i a l  f o r  a s se s s ing  compliance. The 
b a s i s  f o r  each type of program i s  d iscussed  below. 

SOURCE CONTROL AREA 

Although t h e  proposed Agreement o b j e c t i v e  does no t  a l l u d e  t o  con t r ibu t ions  
from con t ro l l ed  sources ,  i t  cont inues t o  be prudent t o  inc lude  source monitoring 
i n  t h e  s u r v e i l l a n c e  scheme t o  determine what a c t i o n  l e v e l  regime i s  ex t an t  a t  
t h e  SCA periphery.  Adequate assessment of t h e  con t r ibu t ion  from con t ro l l ed  
sources  w i l l  n e c e s s i t a t e  sampling more f r equen t ly  than t h e  minimum of fou r  
annual measurements i nd i ca t ed  i n  t h e  proposed Agreement ob j ec t ive .  



I n  l i g h t  of t h e  l a k e  inven to ry  of f i s s i o n  products  from atmospher ic  
weapons t e s t i n g ,  a n a l y t i c  schemes must b e  s e l e c t e d  which a c c u r a t e l y  a s s i g n  
observed a c t i v i t i e s  t o  t h e  proper  source .  A u s e f u l  t echn ique  i n  t h a t  a r e a  is  
t h e  development of 8 9 ~ r / 9  ' ~ r  and 3 4 ~ ~ / 1  3 7 ~ ~  a c t i v i t y  r a t i o s ,  which a r e  s i g -  
n i f i c a n t l y  g r e a t e r  i n  t h e  e f f l u e n t s  of thermal  f i s s i o n  f a c i l i t i e s  than  i n  
o l d e r  p roduc t s  of weapons t e s t i n g .  

A s  a  minimum, w a t e r s  a t  o r  nea r  t h e  pe r iphery  of t h e  SCA of t h e  f a c i l i t y  
o u t f a l l  should  b e  sampled a t  l e a s t  monthly and composited q u a r t e r l y  f o r  a n a l y s i s .  
Grab sampling w i l l  have t o  b e  accep tab le  i n  that ,  most d e s i r a b l e  l o c a t i o n s  a r e  
seldom a t t ended  on a  con t inu ing  b a s i s .  

I n  t h e  c a s e  where t h e  c o n t r o l l a b l e  source  is  l o c a t e d  on a  t r i b u t a r y ,  t h e  
s t ream should  be  sampled a t  a  d i s t a n c e  of 1 t o  5  km downstream of t h e  o u t f a l l .  
Sampling should b e  from t h e  bank of t h e  s t r eam where t h e  plume is  l i k e l y  t o  b e  
observed.  Th i s  sample is  t o  be accompanied by a  g rab  sample of water  taken 
from a  s u i t a b l e  upstream l o c a t i o n  on t h e  same day. 

I n  t h e  c a s e  where t h e  c o n t r o l l a b l e  source  is  l o c a t e d  on t h e  s h o r e  of a  
l a k e ,  t h e  water  should  be  sampled 1 metre  below t h e  s u r f a c e  a t  two p o i n t s  n e a r  
t h e  s h o r e  l i n e  and a t  l e a s t  two p o i n t s  i n  t h e  l a k e  proper  a t  l o c i  1 km from 
t h e  source  o u t f a l l .  The s e l e c t i o n  of sampling p o i n t s  should a l low f o r  t h e  
sampling of a t  l e a s t  one p o i n t  l i k e l y  t o  be  i n  t h e  plume a t  t h e  t i m e  of sam- 
p l i n g .  Local  c o n s i d e r a t i o n s  may r e s u l t  i n  m o d i f i c a t i o n s  t o  t h i s  scheme. For 
example, two d i s c h a r g e s  l o c a t e d  c l o s e  t o  each o t h e r  may r e s u l t  i n  t h e  same 
s t a t i o n s  being used t o  monitor both .  Also ,  f o r  example, a  p u b l i c  water  
i n t a k e ,  where t h e  purpose of moni tor ing i s  d i f f e r e n t  ( s e e  below),  may a l s o  be  
des igna ted  a  SCA s t a t i o n .  

A M B I E N T  WATERS 

These samples p rov ide  f o r  t h e  assessment of ambient l a k e  w a t e r s ,  namely 
t h o s e  w a t e r s  w e l l  o u t s i d e  t h e  SCA. Sampling of t h e  w a t e r s  of t h e  open l a k e s  
i s  included i n  t h i s  c o n s i d e r a t i o n .  

No o r g a n i z a t i o n  i s  p r e s e n t l y  engaged i n  t h e  r o u t i n e  year-round rad io -  
l o g i c a l  s u r v e i l l a n c e  of open l a k e  wa te r .  S t u d i e s  a r e  done, however, on a  
p e r i o d i c  b a s i s  by s e v e r a l  o r g a n i z a t i o n s  i n  t h e  i n t e r e s t  of a p p l i e d  resea rch .  

These s u r v e i l l a n c e  e f f o r t s  a r e  c e r t a i n l y  of c o n s i d e r a b l e  m e r i t .  The i r  
r e s u l t s  must e n t e r  i n t o  t h e  e v a l u a t i o n  of t h e  p r e v a i l i n g  q u a l i t y  of l a k e  
wa te r .  These d a t a ,  however, a r e  no t  a p p l i c a b l e  t o  t h e  assessment of con- 
t r o l l e d  source  c o n d i t i o n s ,  nor  a r e  they  i n d i c a t i v e  of human uptake.  

The o r g a n i z a t i o n s  which conduct t h e s e  s t u d i e s  should make t h e  r e s u l t s  
a v a i l a b l e  r o u t i n e l y  t o  t h e  I J C  a long wi th  t h e i r  d i s c u s s i o n  of t h e  r e s u l t s .  

A s  a  minimum r a d i o l o g i c a l  s u r v e i l l a n c e  program f o r  each l a k e ,  samples 
should  be  c o l l e c t e d  a t  l e a s t  annua l ly  from a t  l e a s t  3-5 s t a t i o n s  a t  one o r  
more dep ths .  The s t a t i o n s  should  be spread a c r o s s  t h e  l a k e  and be  a t  l e a s t  15 
km o f f s h o r e .  The sample c o l l e c t i o n  program i s  t o  be developed i n  con junc t ion  
w i t h  t h e  S u r v e i l l a n c e  Subcommiteee. 



P U B L I C  WATER S U P P L I E S  

Monthly paired composites of raw and finished domestic drinking water 
should,be considered. Finished drink,ing water is the only point at which 
uptake by man can truly be observed. . Further, finished drinking water is 
sampled frequently and routinely at the treatment plant, a situation lending 
itself to compositing. The composite sampling of raw water at domestic water 
treatment. plants provides a companion estimation of lake water conditions as 
directed to man. 

The sampling of the U.S. public water supplies on the Great Lakes under 
this proposed radioactivity surveillance program may be integrated with the 
radiological monitoring requirements under the U.S. Safe Drinking Water Act. 

F I S H E R Y  

Food (primarily fish) harvested from the lakes and consumed by man is 
another pathway of radioactivity to man. The level of radioactivity in fish 
is also an indicator of the level in water. The radionuclides sought include 

7 ~ ~ ,  4 ~ ~ ,  '~b, and O S ~ .  The sample collect ion arid preparation program 
is to be developed in conjunction with the Fish Contaminant Work Group of the 
Surveillance Subcommittee. I 

OPEN WATERS 

Homogenized samples of whole fish collected annually at 2-4 stations in 
the open waters of each lake should be analyzed to determine radioactivity 
levels and trends. Analyses should be performed on a top-of-the-line predator 
(such as lake trout or walleye) and a bottom feeder. The fish should be from 
the same location(s) each year. 

NEARSHORE WATERS 

' Non-migratory fish and other biota should be collected from the vicinity 
of selected nuclear power plant outfalls to determine the presence of radio- 
nuclides from this type of source. The analyses should be performed on the 
edible portion of fish. At least two U.S. and two Canadian dischargers should 
be sampled at least annually. 

S E D I M E N T  

The sediment generally acts as a sink for materials in the water column. 
For radioactivity assessment, at least one core sample (at least the top 10 
cm) should be collected annually from the major depositional sub-basins of 
each lake and analyzed for ' 3 7 ~ s  and 5 ~ b .  The sample collection program is 
to be developed in conjunction with the Surveillance Subcommittee. 



PARAMETERS 
The r a d i o n u c l i d e s  sought  i n  t h e  samples  c o l l e c t e d  f o r  r a d i o l o g i c a l  a n a l y s i s  

depend on t h e  t y p e  of n u c l e a r  o p e r a t i o n  b e i n g  moni tored .  Tab le  4  l i s t s  t h e  
l o n g e r - l i v e d  r a d i o n u c l i d e s  which might  be  expec ted  t o  be  r e l e a s e d  from d i f f e r e n t  
k i n d s  of n u c l e a r  o p e r a t i o n s  and t h o s e  t h a t  occur  from f a l l o u t  from n u c l e a r  
weapons t e s t i n g .  

DETA l LED SU RVE I LLANCE PLAii 
The d e t a i l e d  r a d i o l o g i c a l  s u r v e i l l a n c e  p l a n  f o r  t h e  Great Lakes i s  g i v e n  

by l a k e  i n  T a b l e s  23-27. In fo rma t ion  g iven  f o r  each  t y p e  of program i n c l u d e s  
t h e  r e s p o n s i b l e  j u r i s d i c t i o n ,  s i tes ,  pa ramete r s ,  number of s t a t i o n s ,  and t h e  
sample a n a l y s i s  f r equency .  F i g u r e s  2-6 l o c a t e  t h e  sampling s t a t i o n s  a n d / o r  
s i tes .  These p l a n s ,  as w e l l  a s  t h e  o t h e r  a s p e c t s  of t h e  o v e r a l l  program, a r e  
t o  b e  c o n s i d e r e d  dynamic and w i l l  b e  updated  a s  f u r t h e r  d e t a i l s  are developed.  

QUALITY CONTROL 
I n  app ly ing  env i ronmenta l  d a t a  t o  e s t i m a t i n g  dose  e q u i v a l e n t  t o  a  pos tu -  

l a t e d  i n d i v i d u a l ,  t h e  r a d i a t i o n  p r o t e c t i o n  s p e c i a l i s t  i s  g e n e r a l l y  prone  t o  
a c c e p t i n g  t h e  d a t a  a s  be ing  f l a w l e s s  and above c r i t i c a l  o b s e r v a t i o n .  The 
p u b l i c  a t  l a r g e ,  i n c l u d i n g  n o n - s p e c i a l i s t s ,  i s  p a r t i c u l a r l y  v u l n e r a b l e  t o  t h e  
accep tance  of t h e s e  improper c o n c l u s i o n s .  I n  t h a t  t h e  proposed Agreement 
o b j e c t i v e  i s  s u b j e c t  t o  t h e  i n t e r p r e t a t i o n  of d a t a  g e n e r a t e d  by a  number of 
a g e n c i e s  under t h e  j u r i s d i c t i o n ' o f  l o c a l ,  p r o v i n c i a l ,  s t a t e ,  and f e d e r a l  
government, i t  i s  c r u c i a l  t o  t h e  long-term d u r a b i l i t y  of t h e  Agreement t h a t  
each  datum, r e g a r d l e s s  of a n a l y s t ,  be  compa t ib l e  and t r a c e a b l e  t o  a  r ecogn ized  
a u t h o r i t y  i n  r a d i o a n a l y t i c  s t a n d a r d s .  T h e r e f o r e ,  t h e  j u r i s d i c t i o n s  c o n t r i b u t i n g  
d a t a  f o r  t h e  r a d i o l o g i c a l  assessment  of t h e  Great  Lakes have a l l  ag reed  t o  
p a r t i c i p a t e  i n  t h e  U.S. Environmental  P r o t e c t i o n  Agency's ongoing q u a l i t y  
a s s u r a n c e  program. Thus,  each  l a b o r a t o r y  s u p p l y i n g  d a t a  f o r  demons t ra t ing  
compliance w i t h  t h e  proposed Agreement o b j e c t i v e  w i l l  have demonst ra ted  i t s  
c a p a b i l i t y  t o  produce r e l i a b l e  d a t a  t o  t h e  r e q u i r e d  a n a l y t i c  s e n s i t i v i t y .  The 
c o n c e n t r a t i o n s  f o r  each  r a d i o n u c l i d e  which must be  d e t e c t a b l e  a r e  g i v e n  i n  
Tab le  5. The e r r o r  a s s o c i a t e d  w i t h  a  measurement a t  t h i s  lower  l i m i t  of 
d e t e c t i o n  f o r  each  r a d i o n u c l i d e  w i l l  b e  de termined.  

COSTS 
Three  c o s t s  are p r e s e n t e d  by j u r i s d i c t i o n  i n  Tab le  28: p r e s e a t  expen- 

d i t u r e s ,  c o s t s  ( p r i m a r i l y  c a p i t a l )  t o  upgrade t o  m e e t  t h e  o b j e c t i v e s  of Grea t  
Lakes s u r v e i l l a n c e ,  and t h e  c o s t  t o  o p e r a t e  t h e  upgraded program. 

The purpose  of r a d i o l o g i c a l  s u r v e i l l a n c e  by a g e n c i e s  is  o f t e n  d i f f e r e n t  
from t h e  s u r v e i l l a n c e  r e q u i r e d  under t h e  Agreement. 1976 Appendix D (1)  
summarizes (page 1 0 ,  T a b l e  4) p r e s e n t  s u r v e i l l a n c e  a c t i v i t i e s  by each  j u r i s -  
d i c t i o n  b u t  conc ludes  t h a t  a l though  t h e  wa te r  sampl ing  p a r t  of t h e  program is 
w e l l  e s t a b l i s h e d ,  t h e  s p e c i f i c  r a d i o n u c l i d e  a n a l y s e s  r e q u i r e d  a r e  n o t  done. 
T h e r e f o r e ,  t h e  RSC's a b i l i t y  t o  comple te ly  a s s e s s  t h e  r a d i o l o g i c a l  dose  t o  a n  
i n d i v i d u a l  d r i n k i n g  l a k e  w a t e r  o r  consuming l a k e  f i s h  cannot  b e  done. T h e r e f o r e ,  



t h e  members of t h e  RSC 
t o ' m e e t  t h e  o b j e c t i v e s  
c o s t  . t o  . o p e r a t e  t h e  up 

have  e s t i m a t e d  t h e  c o s t  f o r  e a c h  j u r i s d i c t i o n  t o  upgrade 
of G r e a t  Lakes r a d i o l o g i c a l  s u r v e i l l a n c e  and t h e n  t h e  

graded program. '  

Research  o r  i n t e n s i v e  programs a r e  des igned  t o  de t e rmine  t h e  e x t e n t  o r  
t h e  p o t e n t i a l  p r e s e n c e  of  r a d i o a c t i v i t y  a t  a  g i v e n  l o c a t i o n .  An example is  
r a d i o n u c l i d e s  from med ica l  s o u r c e s  p o s s i b l y  b e i n g  p r e s e n t  a t  sewage t r e a t m e n t  
p l a n t  o u t f a l l s .  Such programs have  a  f i n i t e  t i m e  frame.  Research  c o s t s  have 
n o t  been e s t i m a t e d .  
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PROPOSED RADIOACTIVITY . . SURVEILLANCE PROGRAM FOR LAKE SUPERIOR " 

. . 

Ial 'y-scan" i m p l i e s  t h a t  q u a n t i t a t i v e  d a t a  u i l i  he A p o i t ~ d  f o r  a l l  I - e m i  t t i n g  L a d i o n u c l i d e s  g i v e n  i n - i a b l e ,  6 of  1 9 7 6  . 
Appendix D ( 1 ) .  f o r  t h e  p a r t i c u l a r  n u c l e a r  opc , ra r ion  b e i n g  m p n i t o r e d ,  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

.. . . , - ~ . - .. ___I - .  . . . 

. . 

1979 AND BEYOND 
..:. ~ 

COMMENTS 
SAMPLE TYPE 

AND COLLECTION 
FREQUENCY 

TYPE OF 
PROGRAM 

NO. OF 
ANALYSES 
PER YEM 

-- 

SITE LOCATION 

~p 

JURISDICTION. 

Q u a r t e r l y  s a m p l e s ,  
. compos i ted  a n n u a l l y  

. Q u a r t e r l ' y  s a m p l e s ,  
compos i ted  a n n u a l l y  

Q u a r t e r l y  

. 
. . 

' I  

Annua l ly  . . 

T h r e e  t i m e s  p e r  

I r r e g u l a r  - p r e f e r a b l y  

Water  I n t a k e  

I 
I 

Open Water  

B i o t a  

I 
I ! Sediment  
I 
I 

D u l u t h  

C l o q u e t ,  Two Harbors ,  
Beaver  Bay, 
S i l v e r  Bay, 
Grand M a r a i s  

\ M i n n e s o t a  

U.  S .  EPA . 

Canada DFE. 

. . 

Canada DFE 

Canada DFE 
. . a n n u a l l y .  Core  

sample .  ' . 
. i 

NO. OF RADIO- 
NUCLIDE GROUPS 

ANALYZED FOR 
:NO. OF 

STATIONS 

4 

5 -  

' 4 0 -  
. . .  
. 
i' 

1 8  

I n  open  w a t e r ;  2 'H, "Sr ,  2 2 6 ~ a ,  gross:.:o, . 5 
a c t u a l  s i t e  i s  g r o s s  B 
v a r i a b l e  

I n  open  w a t e r ;  3 .  
a c t u a l  s i t e  i s  
v a r i a b l e  

s t a t i o n  ' 

, . 
I n  open  w a t e r ;  y-scan ( '"cs, ."'cs, 1 

a c t u a l  s i t e  i s  
v a r i a b l e  

, 
I n  open  w a t e r ;  2 ( 1  i n  '"cs, . 1 2 5 ~ b ;  o t h e r  2 

a c t u a l  s i t e  i s  ; ' each y -c tmi t t e r s  
v a r i a b l e  sub-bas in )  

. 
. . .  

. . 

RADIONUCLIDE cS ) a  

F i n k l i e d  " a t e r  
. 

F i n i s h e d .  w a t e r  

. ., 

. : ,  : 
. . 
. , 

. . 
. . .- .. .. . . 

4 

1 

. . . ,.. 

5 ( 1 .  a t  
e a c h  
s i t e )  

'H, "Sr, g r o s s  a, 
g r o s s  6 

g r o s s  a. I f  > 5 pCi /L ,  
t h e n  2 2 6 ~ a .  I f  [ 2 2 6 ~ a ]  
> 3 pCi/L,  t h e n  2 2 B ~ a .  

! 

3 

4 

Whole f i s h  



Figure 2 

SAMPLE COLLECTION LOCATIONS FOR RADIOACTIVITY SURVEILLANCE IN LAKE SUPERIOR 

L A K E  

(Locat ions a re  App rox ima te )  



TABLE 24 
- - - - - - - 

PROPOSED RADIOACTIV ITY  SURVEILLANCE PROGRAM FOR LAKE MICHIGAN 

1979 AND BEYOND 
I I I I 7 I I 
I 1 .  I ( I I NO. OF RADIO- I S.4MPLE TYPE I NO. OF I 1 

TYPE OF 
PROGRAM 

S o u r c e  
C o n t r o l  
Area 

. , 

. , 

' 

Water 
I n t a k e  

. 

a,, 

NO. OF 
JURISDICTION SITE LOCATION STATIONS 

y-scan" i m p l i e s ,  t h a t  q u a n t i t a t i v e  d a t a  w i l l  be  r e p o r t e d  f o r  a l l  y - e m i t t i n g  r a d i o n u c l i d e s  g iven .  i n  T a b l e  6 of  1976 
Appendix D ( l ) , - f o r  t h e  p a r t i c u l a r  n u c l e a r  o p e r a t i o n  b e i n g  m o n i t o r e d , .  u n l e s s  o therwise . . spec i f i . ed . ' .  . . . '.,' . . .  ' . . . .  

RADIONUCLIDE (s)  a 

, i 
Wiscons in  5 . 

Dept.  o f  a n d  .;Kewaunee .NGS ' s 

H e a l t h  . . .  

NUCLIDE GROUPS AND COLLECTION ANALYSES 
ANALYZED FOR FREQUENCY PER YEAR 

' H ,  9 0 ~ r , y - s c a n ( 1 3 4 ~ s ,  
1 3 7 ~ s ,  6 0 ~ o ,  5 8 ~ p ,  
5 4 ~ ,  6 5 ~ n ,  ' l ~ r ,  

3 1 ~ )  

3 ~ ,  " ~ r  and. 9 % r .  
g r o s s  6, y-scan . . 

3 ~ ,  y-scan ( 6 0 ~ o ,  3 4 ~ s ,  
1 3 7  

CS) 

'H, '"I, and y-scan 
( 1 3 4 ~ s .  I 3 ? C s  6 0  

and S o c i a l  ' 

S e r v i c e s  

I l l i n o i s  : 
DPH 

. . . 

I n d i a n a  
BOH 

M i c h i g a n  I 
DPH 

Wiscons in  . 
DHSS 

I l l i n o i s  
. DPH 

3 Semi-annual  g r a b  j 
I , . .  

Zion  . NGS . 4 
.. . , . ,  .. 
. . . . . . . . . 

. . 
I I 

4 Monthly s a m p l e s ,  I 80 ' 1 compos i ted  q u a r t e r l y :  

I 
i 
i 

2 I Monthly s a m p l e s ,  1 32 
1 compos i ted  q u a r t e r l y .  

, '  144 . 3  i Monthly- s a m p l e s ,  
j compos i ted  q u a r t e r l y  : 

B a i l l y  I NGS ,. . . 

Cqok, P a l i s a d e s ,  and 
Big  Rock P o i n t  NGS'S 

~ a r i n e . t t e ,  Sheboygan, 
P o r t  Washington. 
Milwaukee, Rac ine ,  
and Kenosha 

Waukegan and 
Lake .  County . . . - . 

One s t a t i o n  is  
a w a t e r  i n t a k e  i (Lake County) ' t 

( b o t h  raw and  
f i n i s h e d  w a t e r ) (  

I 

: 
, 
I 

! 
F i n i s h e d  w a t e r  

I 

Both raw and . 
f i n i s h e d  water . .  
S e e  a l s o  SCA 
program above .  

4  ' 

1 2  ( 4  p e r  
s i t e )  . 

11 (6 
s t a t i o n s  

o f 
Milwaukee 

2 ( 1  a t .  
each 
s i t e )  

"CO, 5 4 ~ n ,  6'Zn,c"Cr) ! 

I 'H ,  g r o s s  a,. g r o s s  6, 4 ,  
y-scan.  I f  g r o s s  a > 5 
pCi /L ,  t h e n  2 2 6 ~ a  and 

' ~ a .  

3 ~ ,  ' 9 ~ r  and " ~ r ,  g r o s s  0,  4. 
Y-scan. 

Semi-annual  g r a b  i .88 
i 

I 
Pfonthly s a m p l e s ,  

compos i ted  q u a r t e r l y  

. . . 

64 

. 



Table 24 cont'd. 

I 
NO. OF 
STATIONS 

NO. OF 
ANALYSES COMMENTS 
PER YEAR 

NO. OF RADIO- 
NUCLIDE GROUPS 
ANALYZED FOR TYPE OF I JURISDICTION I SITE LOCATION PROGRAM 

SAMPLE TYPE 
AND COLLECTION 
FREQUENCY 

Gary. Michigan City Water 
Intake 
(cont 'd) 

Monthly samples, 
composited quarterly 

Indiana 
BOH 

'H. "~r, y-scan 24  2 (1 at 
each 
site) 

3 (1 at 
each 
site) 

7 (1 at 
each 
site) 

5 

5 (1 at 
each 
site) 

1 

1 
. , 

2 

Raw water. Sites 
are upstream 
and downstream 
of Bailly I NGS 

Gross a, gross 6 Indiana 1 BOH 
Hamond, East Chicago, 
Whiting 

Monthly samples,. 
composited quarterly 

Michigan 
DPH 

24  

. . .  
Lake..Twp., Bridgman,. 
St. Joseph, Benton 
Harbor, South Haven, 
Charlevoi,~? Petoskey 

Raw water 

Quarterly samples, 
composited annually 

5 consecutive daily 
samples analyzed once 
per quarter 

In open water; 
actual site is 
variable 

Open and 
Near- 
shore 
waters 

'H, '"ST-, "&~a, 
gross a, gross B 

!U. S .' EPA 

. . . I  . . 

Quarterly 

U.S. EPA 1 3 ,  

Zion, Illinois; 
Bridgman, Charlevolx, 
South Haven, Mich. ; 
Two Creeks, Wisconsir 

25 

Annually 

Nearshore 

'H, "ST- and " ~ r ,  
gross 0; y-scan 

Biota 
- - 

( Indiana ' 1Bailly I NGS 

Illinois - 
DPH - 

4 

2 

.. . . 

y-scan ( &  "CO, 3 k ~ ~ ,  
rn7cs) 

Zion NGS Fish 
- . 

Fish-edible 
.- portion. 

1 3 7  CS, I2'sb, other 
y-emitters 

lrregular - preferably 
annually. Core 
sample 

Sediment 

y-scan" implies that quantitative data will be reported for all Y-emittlng radlonuclldes glven In Table 6 of 1976 - . 
particular nuclear operation being monitored, unless otherwise speclfled. 

Canada DFE In open water; 
actual site is 
variable 



Figure 3 

SAMPLE COLLECTION LOCATIONS FOR RADIOACTIVITY SURVEILLANCE 
IN LAKE MICHIGAN 

g Rock Po~nt NGS 

Po~nt  Beach NGS Publlc Water Intakes 
Source Control Area 
Nearshore Sta t~on 

(Locations are  Approx~rnate)  

Pal~sades NGS 



Figure 4 

SAMPLE COLLECTION LOCATIONS FOR RADIOACTIVITY SURVEILLANCE 
IN LAKE HURON 

, 

Serpent Harbour 

Douglas Po~nt NGS 

Sag~naw Pu b l ~ c  W a t e r  lnta kes 
a S o u r c e  C o n t r o l  A r e a  

( L o c a t ~ o n s  a r e  A p p r o x ~ m a t e )  



T A B L E  '25 : 
. .  . . .. . , . . 

PROPOSED R A D I O A C T I V I T Y  S U R V E I L L A N C E  PROGR'AM FOR L A K E  HURON 

1979 AND BEYOND 
NO. OF RADIO- 

CLIDE GROUPS 
R ~ I O N U C L I D E  ( s ) ~  

wANALYZED FOR 

SAMPLE TYPE 
AND COLLECTION 

FREQUENCY 

NO. OF 
lNALYSES 
'ER YEAF 

TYPE OF 
PROGRAM I .  - 

SITE LOCATION 
COMMENTS NO. OF 

STATIONS 
JURISDICTION 

S o u r c e  
C o n t r o l  
Area  

Mich igan  
DPH 

Mid land  NGS Monthly s a m p l e s ,  
compos i t ed  q u a r t e r l y  

'H and  Y-scar1 "CS, 
13'cs,  6Oco) I 

I 

O n t a r i o  
MOE a n d  
MOL 

B r u c e  "A" and 
D o u g l a s  P o i n t  NGS's 

1 6  ( 8  p e r  
s i t e )  

Monthly s a m p l e s ,  
compos i t ed  q u a r t e r l y  

O n t a r i o  
MOE and  
MOL 

S e r p e n t  R i v e r  Mouth Monthly s a m p l e s ,  
compos i t ed  q u a r t e r l y  

3 ~ ,  y-scan.  " ~ r ,  ' O S ~  W a t e r  
I n t a k e  

Mich igan  
DPH 

M i d l a n d ,  Saginaw,  I P i n c o n n i n g ,  
4 ( 1  a t  

e a c h  
s i t e )  

Q u a r t e r l y  s a m p l e s ,  
compos i t ed  a n n u a l l y  

Bay C i t y  F i n i s h e d  w a t e r  
5 c o n s e c u t i v e  d a i l y  

s a m p l e s  a n a l y z e d  oncq 
p e r  q u a r t e r  

Canada 
NHS W 

S e r p e n t  R i v e r  and 
H a r b o u r  

Monthly c o m p o s i t e s  of  
d a i l y  s a m p l e s  

Canada 
NHSW 

K i n c a r d i n e ,  
P o r t  E l g i n  

2 ( 1  a t  
e a c h  
s i t e )  

D a i l y  g r a b s ,  
c o m p o s i t e d  month ly  

Raw w a t e r  

Canada 
NHSW 

F i n i s h e d  w a t e r  

y-scan" i m p l i e s  t h a t  - q u a n t i t a t i v e  d a t a  w i l l  b e  r e p o r t e d  f o r  a l l  y - e m i t t i n g  r a d i o n u c l i d e s  i t 1  .1.:11,1c 0 10 7 0  I a*ppendir  D ( I ) ,  f o r  c h e  p a r t i c u l a r  n u c l e a r  o p e r a t i o n  b e i n g  m o n i t o r e d .  u n l e s s  o t h e r w i s e  s ~ e c i f i e d .  



a,, y-scan"  I m p l i e s  t h a t  q u a n t l t a t l v e  d a t a  w i l l  b e  r e p o r t e d  f o r  a l l  y - e m l t t i n g  r a d i o n u c l i d e s  g i v e n  i n  T a b l e  6  o f  1 9 7 6  
Append ix  D ( I ) ,  f o r  t h e  particular n u c l e a r  operation b e i n g  m o n i t o r e d ,  u n l e s s  o t h e r w i s e  s p e c i f i e d .  



I PROPOSED RADIOACTIVITY SURVEILLANCE PROGRAM FOR LAKE E R I E  I 
NO. OF 

ANALYSE 
PER YEA 

1979 AND BEYOND 

COMMENTS TYPE OF 
PROGRAM 

Source 
Control 
Area 

Discharge 
stream for NFS 

Hospitals, etc. 

JURISDICTION 

Michigan 
. . DPH 

Ohio DOH 

New York 
DEC 

New York 
DEC 

Finished water 

Raw water 

SITE LOCATION 

Fermi 2 NGS 

Davis-Besse, Perry, 
and Erie NGS's 

Cattaraugus Creek 

Buffalo STP 

Quarterly samples, 
composited annually 

5 consecutive daily 
samples analyzed once 
per quarter 

Monthly 

Quarterly composites 

Monthly composited 
sample 

Weekly 

6 of 1976 

Water Michigan . Monroe, Flat Rock 
Intake DPH . . 

Ohio DOH 

Lorain, Cleveland, 
Painesville, Ashtabula 

Pennsylvania Erie 'H, 'OSr, y-scan 

'H, gross a, gross B 

a,, y-scan" implies that quantitative data will be reported for all y-emitting radionuclides 

Finished water 

Finished water 

Appendix D (l), for the particular nuclear operation being monitored, unless otherwise svecified. 

4 

1 

2 

2 

3 
. . 

3 

given in Table 

NO. OF 
STATIONS 

4 

12 (4 per 
site) 

1 

1 

SAMPLE TYPE . 
AND COLLECTION 

FREQUENCY 

Monthly samples, 
composited quarterly 

Monthly samples, 
composited quarterly 

Monthly 

Monthly 

. 
RADIONUCLIDE (s) a 

'H, '"I, y-scan ("'cs, 
"'cs. 6 0 ~ ~ ,  "CO, 
5 4 Mn, " ~ n ,  5 1 ~ r )  

3 ~ ;  gross a; "Sr and 
" ~ r ;  y-scan 

'H, gross a, gross B 

3 ~ ,  13'1, gross a; 
gross B, y-scan 

NO. OF RADIO- 
NUCLIDE GROUPS 
ANALYZED FOR 

3 

4 

3 

5 
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TYPE OF 
PROGRAM 

Water  
I n t a k e  
( c o n t ' d . )  

Open and 
Nearshore  
Water  

B i o t a  

Sed iment  

a , ,  y-scan1' 
Appendix D ( 1 ) .  f o r  t h e  p a r t i c u l a r  n u c l e a r  o p e r a t i o n  b e i n g  m o n i t o r e d ,  u n l e s s  o t h e r w i s e  s p e c i f l e d .  

SITE LOCATION 

S t u r g e o n  P o i n t  

Dunki rk  

I n  open  w a t e r ;  
a c t u a l  s i t e  is 
v a r i a b l e  

JURISDICTION 

New l 'ork 
DEC 

New York 
DEC 

U.S. EPA 

U.S. EPA 

New York 
DEC 

Canada DFE 

Ohio DOH 

New York 
DEC 

Canada DFE 

Canada DFE 

i m p l i e s  t h a t  

NO. OF 
STATIONS 

1 

1 

5 

RADIONUCLIDE(S)~ 

3 ~ ,  'OSr, y-scan 

2 2  6 ~ a  

'H,  g r o s s  a,  g r o s s  B 

'H, ' 'Sr, 2 2 6 ~ a ,  
g r o s s  a, g r o s s  B 

Monroe. Mich. and I : I 'H 
1 Q u a r t e r l y  

1 / Annua l ly  

3  1 Q u a r t e r l y  

NO. OF RADIO- 
NUCLIDE GROUPS 

ANALYZED FOR 

3 

1 

3 

5 

y-scan 

3 ~ ,  g r o s s  a ,  g r o s s  I3 

3 ~ ,  'OSr, s c a n  ("'cs, 
"'cs, '"Sb) 

'H, g r o s s  0; "Sr 6 'OSr; 
y-scan 

'OSr, y-scan 

y -scan  ( ' 3 7 ~ s ,  13'cs, 
l 2  5 ~ b )  

1 3 7 ~ s ,  1 2 5 ~ b ,  o t h e r  
y-emi t t e r s  

To ledo ,  Ohio 
s i t e )  

N i a g a r a  R i v e r  l 1  
8 

2  

1 2  

q u a n t i t a t i v e  d a t a  w i l l  be  r e p o r t e d  f o r  a l l  y - e m i t t i n g  r a d i o n u c l i d e s  

I n  open w a t e r ;  
a c t u a l  s i t e  i s  
v a r i a b l e  

Davis-Besse,  P e r r y ,  
and E r i e  NGS's 

C a t t a r a u g u s  Creek 

I n  open  w a t e r ;  
a c t u a l  s i t e  i a  
v a r i a b l e  

I n  open  w a t e r ;  
a c t u a l  s i t e  is  
v a r i a b l e  

SAMPLE TYPE 
AND COLLECTION 

FREQUENCY 

Monthly 

Annual 

Q u a r t e r l y  

Q u a r t e r l y  

Nearshore  

Observed d a t a  

3;  2  
d e p t h s  

P e r  
s t a t i o n  

3 ( 1  p e r  
s i t e )  

1 

3 ( 1  i n  
e a c h  sub- 

b a s i n )  

c a n  be c o n s i -  
d e r e d  a s  i n t e  
g r a t e d  v a l u e  
f o r  Lake E r i e  

F i s h  

F i s h ;  a q u a t i c  
v e g e t a t i o n  

W h o l e f i s h  

i 

NO. OF 
ANALYSES 
PER YEAR 

36 

1 

1 2  

100  

3 , Annually 
I 

1 
I 

4 Semi-annual  

2  Semi-annual 

1 

1 ' Three  t i m e s  p e r  y e a r  
I 
I 

I 

2  1 I r r e g u l a r  - p r e f e r a b l y  
a n n u a l l y .  Core 
sample.  

COMMENTS 

Raw w a t e r  

Raw w a t e r  

1 8  

2 4  

8  

3 

6  

g i v e n  i n  T a b l e  6  o f  1976 
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Figure 5 

SAMPLE COLLECTION LOCATIONS FOR RADIOACTIVITY SURVEILLANCE IN LAKE ERIE 
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Figure 6 

SAMPLE COLLECTION LOCATIONS FOR RADIOACTIVITY SURVEILLANCE IN LAKE ONTARIO 
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Public Water Intakes 
0 Source Contro l  Area 
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A River Station 
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TABLE 27 --1 
I PROPOSED RADIOACTIVITY SURVEILLANCE PROGRAM FOR LAKE ONTARIO I 

COMMENTS 

S t a t i o n  is  w a t e r  
i n t a k e  l o c a t e d  
u p s t r e a m  oE Nine  
M i l e  P o i n t  and  
F i t z p a t r i c k -  NGS's. 

S t a t i o n  is w a t e r  
i n t a k e  l o c a t e d  
n e a r  G inna  NGS. 

S t a t i o n a t N e w  
Haven,  on Dems te r  
Beach Road. Down- 
s t r e a m  oE b o t h  
N G S ' S .  

H o s p i t a l s ,  e t c .  

A p p e n d i x  D  ( 1 ) .  f o r  t h e  p a r t i c u l a r  n u c l e a r  o p e r a t i o n  b e i n g  m o n i t o r e d ,  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

ShMPLE TYPE 
AND COLLECTION 

FREQUENCY 

Biweekly 

Monthly  

Monthly  g r a b  

Semi-annual .  

Monthly  

Monthly  s a m p l e s ,  
co rnpos i t ed  q u a r t e r l y  

Monthly  s a m p l e s ,  
c o m p o s i t e d  q u a r t e r l y  

Monthly  s a m p l e s ,  
c o m p o s i t e d  q u a r t e r l y  

T a b l e  6  oE 1 9 7 6  

NO. OF 
ANALYSES 
PER YEAR 

78 

72 

36 

4  

4 8  

64 

1 2 8  

208 

. . 

1979 AND BEYOND 

RADIONUCLIDE(S)a 

3 ~ ,  g r o s s  a ,  g r o s s  B 

3 ~ ,  ' O S ~ ,  1 3 ' 1 ,  g r o s s  u ,  
g r o s s  a ,  y-scan  

'H, g r o s s  a ,  g r o s s  E 

2 2 6 ~ a  

' 3 ' ~ ,  g r o s s  a ,  g r o s s  6, 
y-scan  

3~ and y - scan  ("'cs, 
I3'cs,  6 0 ~ o )  

2 2 6 R a  2 2 B R a ,  z30Th,  

2 1 o i b  
2 2 6 R a  2 2 8 ~ a ,  " ' ~ h .  

2 1 ' ~ b  

a l l  y - e m i t t i n g  r a d i o n u c l i d e s  

NO. OF 
STATIONS 

1 

1 

1 

2 

1 

8  

8 

1 3  (4  f o r  
Welcome, 9 
f o r  P o r t  

P > 
r e p o r t e d  f o r  

TYPE OF 
PROGRAM 

S o u r c e  
C o n t r o l  
Area  

NO. OF RADZO- 
NUCLIDE GROUPS 

ANALYZED FOR 

3  

6  

3  

1 

4 

2  

4 

4 

g i v e n , . i n  

JURISDICTION 

New, York 
DEC 

New York 

SITE LOCATION 

Oswego 

O n t a r i o ,  N . Y .  

I DEC 

New York 
DEC 

New York 
DEC 

New York 
DEC 

O n t a r i o  MOE 
and  MOL 

O n t a r i o  MOE 
and MOL 

O n t a r i o  MOE 
and MOL 

a,, y-scan"  i m p l i e s  t h a t  

N ine  M i l e  P o i n t  
a n d  F i t z p a t r i c k  
NGS 'S  

Lake  O n t a r i o  
O r d i n a n c e  Works 

R o c h e s t e r  STP 

P i c k e r i n g  NGS 

P o r t  Granby 

Welcome Dump and 
P o r t  Hope Harbour  

q u a n t i t a t i v e  d a t a  w i l l  b e  
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- - 

NO. OFRADIO-/ SAMPLETYPE 

RADIONUCLIDE(S)~ 
NUCLIDE GROUPS AND COLLECTION I g Y i : S  I COMMENTS 

ANALYZED FOR I EREQUENCY PER YEAR 
TYPE OF 
PROGRAM 

JURISDICTION SITE LOCATION . I NO. OF 
STATIONS 

Water I n t a k e  New York 
DEC 

New York 
DEC 

Canada 
NH6W 

1 'H, g r o s s  o, g r o s s  0 3  Biweekly 7 8  See  a l s o  SCA 
s e c t i o n .  F i n i s h e  I . w a t e r .  

1 Oswego 

O n t a r i o ,  N . Y .  

P o r t  Hope 

1 'H ,  " ~ r ,  "'1, g r o s s  a 
i g r o s s  a, y-scan 

Monthly compos i tes  of 
d a i l y  samples  

Monthly 
I 

72 

P i c k e r i n g ,  Ajax, 
Toronto 

See  a l s o  SCA 
s e c t i o n .  Raw 

I Canada I NHLW 
3 ( 1  a t  

each 
s i t e )  

Dai ly  g r a b s ,  
composited monthly 

1 U.S. EPA I n  open w a t e r ;  
a c t u a l  s i t e  i s  
v a r i a b l e  

Open Water 
and Near- 
s h o r e  

I 'H. s " ' ~ a ,  
g r o s s  a ,  g r o s s  D 

H 

y-scan 

U.S. EPA 

New York 
DEC 

Canada DEE 

Oswego, N . Y  

, I S t .  Lawrence River  

40 

4  

1 

5 1 Q u a r t e r l y  

Q u a r t e r l y  

I 

1 

1 

Q u a r t e r l y  

Annually 

I n  open w a t e r ;  1 a c t u a l  s i t e  i s  

1 2  

3; 2  
d e p t h s  

Per  
s t a t i o n  

Observed d a t a  can 
be  c o n s i d e r e d  a s  
i n t e g r a t e d  v a l u e  
Eor Lake O n t a r i o  

3  Annually 
I 

2 ( 1  a t  
each  
s i t e )  

B i o t a  I " ~ r ,  y-scan I 2 I Semi-a New ,York 
DEC 

Canada DEE 

a,, y-scan" i m p l i e s  t h a t  q u a n t i t a t i v e  d a t a  w i l l  be r e p o r t e d  f o r  a l l  y - e m i t t i n g  r a d i o n u c l i d c s  g i v e n  i n  ' l ' a h l ~ ,  h O F  1976 

Appendix D ( I ) ,  f o r  t h e  p a r t i c u l a r  n u c l e a r  o p e r a t i o n  b e i n g  moni to red ,  u n l e s s  o t h e r w i s e  s ~ c - c i r i c d .  

v a r i a b l e  

New Haven and 
O n t a r i o ,  N . Y .  

I n  open w a t e r ;  
a c t u a l  s i t e  i s  
v a r i a b l e  

y- .CI137cs.  1 2 4 ~ ~ .  , 1 Three t i m e s  p e r  y e a r  3 Whole f i s h .  



. . 

Table 27 continued . . 

y-scan" implies that quantitative data will be reported for all y-emitting radionuclides given in Table 6 of 1976 
Appendix D (I), for the particular nuclear operation being monitored, unless otherwise specified. I 



JURISDICTION 

U.S. EPA 

Minnesota 

Wisconsin 

I l l i n o i s  

I n d i a n a .  

Michigan 

Ohio 

Pennsy lvan ia  

New York 

Canada DFE 

Canada NH&W 

O n t a r i o  

PRESENT 
OPERATING 

COST 

RAD I O A C T I V I T Y  SURVEILLANCE - COST SUMMARY I 

Program, , t o  commence- 1980 a t  l a t e s t .  

Cdkt f i g u r e s  a r e  f o r  e n t i r e  s t a t e  program. 
They a l s o  include"samp1ing of o t h e r  media 
such a s  a i r ,  w e l l  w a t e r ,  f i s h ,  s o i l ,  
v e g e t a t i o n ,  a n d  mi lk  a s s o c i a t e d  w i t h  
power p l a n t  o p e r a t i o n .  

UPGRADE 

Upgrading: . s a l a r y  f o r  r ad iochemis t ;  over-  
head,  - q u a l i t y  c o n t r o l ,  equipment and 
s u p p l i e s .  

P r e s e n t :  Pe r sonne l ,  equipment,  and s u p p l i e s .  
Upgrading: F i r s t  y e a r  of o p e r a t i o n ;  i n c l u d e s  

i n f l a t i o n  f a c t o r .  
P r o j e c t e d :  Second yea r  of o p e r a t i o n ;  i n c l u d e s  

i n f l a t i o n  f a c t o r .  

Upgrading: P o s s i b l e  instrum-entat ion c o s t .  

PROJECTED COST 
TO OPERATE 

UPGRADED PROGRAM 

A n a l y s i s  on ly .  

Upgrading: f o r  i o n  exchange s t a t i o n s ,  sampling 
(pa ramete r s  and STP's) .  

P r e s e n t :  Sample c o l l e c t i o n  and d a t a  s t o r a g e  
o n l y .  

Upgrading.: C a p i t a l  funds  f o r  l a b  equipment 
and modif i k a t i o n s .  

P r o j e c t e d :  I n c l u d e s  manpower, maintenance,  

and s u p p l i e s .  . . . . 

TOTAL NUMBER 
OF ANALYSES 

PER YEAR 

- 

COMMENTS 
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