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Qugbec,  November 3 0 ,  1979 

Monsieur Marce l  Lgger  

Minis t r e  de  1 ' Environnement 

E d i f i c e  "A", b u r e a u  5 6  

Assemblge n a t i o n a l e  du Qugbec 

C i  t E  p a r l e m e n t a i r e  , Qugbec 

SUBJECT: Repor t  on F l u o r i d e s ,  F l u o r i d a t i o n  

and Envi ronmenta l  Q u a l i t y  

Dear S i r ,  

I am p l e a s e d  t o  submi t  t h e  r e p o r t  which t h e  

Advisory Committee on t h e  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  h a s  

j u s t  p r e p a r e d  on t h e  above s u b j e c t .  

Much more comprehensive t h a n  was o r i g i n a l l y  p l a n n e d ,  

t h i s  s t u d y  conf i rmed  among o t h e r  t h i n g s  t h a t  w a t e r  which i s  

a r t i f i c i a l l y  f l u o r i d a t e d  t o  i n h i b i t  t o o t h  decay c o n t a i n s  

mutagens.  

F u l l - s c a l e  r e t r o s p e c t i v e  e p i d e m i o l o g i c a l  s t u d i e s  

whose s c i e n t i f i c  v a l u e  has  been  demons t ra t ed  b e f o r e  t h e  



courts have revealed that there is a marked correlation between 

increased cancer mortality rates and the artificial fluoridation 

of public water supplies. 

In the light of these and other findings dealt with 

in the report, the committee recommends that application of 

Bill 88 be suspended indefinitely until such time as the studies 

required to scientifically evaluate the risks of artificial 

fluoridation to the population have been fully considered and 

acted upon. 

In the last section of this report, you will find a 

summary of the committee's conclusions followed by the appro- 

priate recommendations (see pages 189 to 207). 

Yours truly, 

J.-BENOIT BUNDOCK 

Senlor adviser to the minister 

MinistGre de 1'Environnement du Qusbec 
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INTRODUCTION 

1. A I M  OF THE REPORT 

I n  June 1975, t h e  Qusbec government e n a c t e d  B i l l  88  

compel l ing  m u n i c i p a l i t i e s  which had t h e i r  own w a t e r  

t r e a t m e n t  p l a n t s  t o  f l u o r i d a t e  t h e i r  w a t e r  s u p p l i e s  t o  a 

f l u o r i d e  c o n c e n t r a t i o n  of  1 . 2  ppm ( p a r t s  p e r  m i l l i o n )  . 
The purpose  of t h i s  l e g i s l a t i o n  was t o  reduce  t o o t h  

decay (1). 

S i n c e  t h a t  t i m e ,  it has  been d i f f i c u l t  t o  e n f o r c e  B i l l  88 .  

Major s c i e n t i f i c  and t e c h n i c a l  problems which had n o t  

been f o r e s e e n  o r  had n o t  been thorough ly  i n v e s t i g a t e d  

b e f o r e  t h e  b i l l  was adopted  have now a r i s e n  and p r e s s u r e  

h a s  been c o n t i n u o u s l y  brought  t o  b e a r  on t h e  government 

t o  reexamine t h e  e f f e c t s  of f l u o r i d a t i o n  on t h e  environment  

and on h e a l t h  b e f o r e  p r o c e e d i n g  f u r t h e r  ( 2 ) .  

A s  e a r l y  a s  1975, t h e  C o n s e i l  c o n s u l t a t i f  de l ' e n v i r o n n e m e n t  

had v o i c e d  concern  over  an i n c r e a s e  i n  f l u o r i d e  s o u r c e s  i n  

t h e  envi ronment  and t h e  f a i l u r e  t o  r e c o g n i z e  t h e  problem. 

The C o n s e i l  recommended a g e n e r a l  s t u d y  of  t h e  m a t t e r  t o  

e v a l u a t e  a l l  t h e  consequences ( s o c i a l ,  med ica l ,  env i ronmenta l )  

b e f o r e  any new s o u r c e  of f l u o r i d e  was i n t r o d u c e d  i n t o  t h e  

envi ronment  ( 3 ) . 



Large-scale  r e t r o s p e c t i v e  ep idemio log i ca l  s t u d i e s  

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

c o r r e l a t i o n  between h i g h e r  c ance r  m o r t a l i t y  r a t e s  and 

a r t i f i , c i a l  f l u o r i d a t i o n  of  p u b l i c  wa te r  s u p p l i e s .  Even 

though t h e s e  s t u d i e s  a r e  a  s u b j e c t  of s c i e n t i f i c  

con t rove r sy ,  they  must be g iven  c l o s e  a t t e n t i o n  i f  t h e  

r i s k s  t o  people  u s i n g  a r t i f i c i a l l y  f l u o r i d a t e d  wa te r  a r e  

t o  be a c c u r a t e l y  determined ( 4 )  ( 5 )  . 

A m u l t i d i s c i p l i n a r y  s tudy  c a r r i e d  o u t  l a s t  y e a r  by t h e  

environment p r o t e c t i o n  s e r v i c e s  r e v e a l e d  t h a t  t h e  c o n t r o l  

sys tem f o r  s t a n d a r d i z i n g  a r t i f i c i a l  f l u o r i d a t i o n  of wa t e r  

s u p p l i e s  was i n e f f e c t i v e  ( 2 ) .  

To c o r r e c t  t h i s ,  t h e  m i n i s t e r  r e s p o n s i b l e  f o r  t h e  

environment asked t h e  adv i so ry  committee on f l u o r i d a t i o n  o f  

t h e  environment p r o t e c t i o n  s e r v i c e s  t o  r e e v a l u a t e  t h e  s i t u a t i o n  

and r e p o r t  i t s  f i n d i n g s  t o  him a s  e a r l y  a s  p o s s i b l e .  

2 .  METHODOLOGY 

I n  c a r r y i n g  o u t  i t s  mandate, t h e  committee took a  

comprehensive and m u l t i d i s c i p l i n a r y  approach.  A f i r s t  

a n a l y s i s  of t h e  s i t u a t i o n  r e v e a l e d  t h a t  t h e  many q u e s t i o n s  

r a i s e d  on t h e  s u b j e c t  of f l u o r i d a t i o n  a r e  only  p a r t  of a  



wide range  of  much deeper  problems l i n k e d  t o  t h e  

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

and t h e  envi ronment .  A r t i f i c i a l  f l u o r i d a t i o n  of  w a t e r  

s u p p l i e s  i s  i n  f a c t  only  one of  t h e  many s o u r c e s  of  

f l u o r i d e s  t o  which p e o p l e ,  an imals  and p l a n t s  a r e  i n c r e a s i n g l y  

exposed; f l u o r i d e s  a r e  a l s o  p r e s e n t  i n  w a t e r ,  a i r  and i n  

v a r i o u s  foods  and t h e r e  a r e  o t h e r  ve ry  s p e c i f i c  s o u r c e s  

such a s  t o o t h p a s t e s  and t e f l o n  cooking pans  which have a 

p o l y v i n y l  f l u o r i d e  b a s e ,  b u t  a l l  a r e  env i ronmenta l  

contaminants  ( 6 ) .  

Given t h e  r e s o u r c e s  a v a i l a b l e  t o  i t ,  t h e  committee dec ided  

t o  b e g i n  w i t h  a s  comprehensive a  s t u d y  a s  p o s s i b l e  o f  

f l u o r i d e s  and t h e i r  e f f e c t s  on h e a l t h  and t h e  envi ronment .  

The committee t h e n  conducted a more d e t a i l e d  s t u d y  on 

some of  t h e  t e c h n i c a l ,  e c o l o g i c a l ,  medica l  and a d m i n i s t r a t i v e  

problems l i n k e d  t o  f l u o r i d a t i o n .  

DIVISIONS OF THE REPORT 

This  r e p o r t  comprises  e i g h t  c h a p t e r s  and ends  w i t h  c o n c l u s i o n s  

and recommendations. 

1. Chapter  one i s  devo ted  t o  a  b r i e f  s t u d y  of t h e  v a r i o u s  

f l u o r i d e  s o u r c e s  and t h e i r  e f f e c t  on t h e  envi ronment .  



I t  goes on t o  d e a l  wi th  env i ronmenta l  f l u o r i d e  s o u r c e s ,  

t h e i r  t o x i c i t y  and t h e i r  i n c r e a s e ,  and a s s e s s e s  t h e  

amounts of  f l u o r i d e s  i n g e s t e d  by human b e i n g s .  

2 .  Chapter  two d e a l s  w i t h  i n d u s t r i a l  f l u o r i d e  e m i s s i o n s  

a s  a  s o u r c e  o f  env i ronmenta l  p o l l u t i o n .  A number of 

s e c t i o n s  look  a t  t h e  d i f f e r e n t  forms and s o u r c e s  of 

f l u o r i d e s  and t h e  q u a l i t y  o f  t h e  work envi ronment ;  

o t h e r s  d e a l  w i t h  i n d u s t r i a l l y - i n d u c e d  f l u o r o s i s  and 

a tmospher ic  p o l l u t i o n  i n  t h e  v i c i n i t y  of  i n d u s t r i a l  

p l a n t s .  

3 .  Chapter  t h r e e  s t u d i e s  t h e  e f f e c t s  o f  f l u o r i d e s  on t h e  

envi ronment  and d i s c u s s e s  p r o t e c t i o n  measures f o r  

e c o l o g i c a l  m i l i e u .  The f i r s t  s e c t i o n  o f  t h i s  c h a p t e r  

d e a l s  w i t h  t h e  e f f e c t s  on p l a n t s  and w i l d l i f e  of  

f l u o r i d e s  u n r e l a t e d  t o  w a t e r  f l u o r i d a t i o n .  The n e x t  

s e c t i o n  s t u d i e s  t h e  e f f e c t s  of w a t e r  f l u o r i d a t i o n  on 

animal  and p l a n t  l i f e .  The l a s t  s e c t i o n  looks  a t  t h e  

e f f e c t  on l i v i n g  c r e a t u r e s  o f  f l u o r i d e  accumula t ion  

a l o n g  f r e s h  wa te r  food c h a i n s .  



4 .  Chapter  f o u r  d e a l s  w i t h  t h e  med ica l  e v a l u a t i o n  o f  

f l u o r i d a t e d  w a t e r  s u p p l i e s .  I t  examines f i r s t  t h e  

e f f e c t i v e n e s s  o f  f l u o r i d a t i o n  i n  p r e v e n t i n g  d e n t a l  

c a r i e s  and t h e n  i t s  s i d e  e f f e c t s .  

5.  Chapter  f i v e  d e a l s  w i t h  w a t e r  q u a l i t y  and problems 

r e l a t e d  t o  f l u o r i d a t i o n .  I t  f i r s t  s t u d i e s  t h e  q u a l i t y  

s t a n d a r d s  n e c e s s a r y  t o  m a i n t a i n  p u b l i c  h e a l t h  and 

p r o t e c t  t h e  envi ronment .  I t  goes on t o  examine t h e  

t e c h n i c a l  problems i n v o l v e d  i n  m a i n t a i n i n g  optimum 

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

i t s e l f .  

6 ,  Chap te r  s i x  l o o k s  a t  Canadian l e g i s l a t i o n  on  t h e  

a r t i f i c i a l  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  a s  a  t o o t h  

decay i n h i b i t o r .  The r i s k s  o f  a  c o n f l i c t  between s e c t i o n  

26 o f  t h e  P u b l i c  H e a l t h  P r o t e c t i o n  Act  and t h e  

r e g u l a t i o n s  r e s p e c t i n g  w a t e r  s u p p l i e s  (Environment  

Q u a l i t y  Act )  a r e  a l s o  e v a l u a t e d .  

7 .  Chap te r  s e v e n  comprises  a b r i e f  d e s c r i p t i o n  o f  Canadian,  

American and Quebec c o u r t  d e c i s i o n s  on t h e  f l u o r i d a t i o n  

of p u b l i c  w a t e r  s u p p l i e s .  

8 .  The e i g h t h  and l a s t  c h a p t e r  r ev iews  t h e  p r i n c i p a l  

f l u o r i d a t i o n  exper imen t s  conducted  i n  Canada and abroad .  



4 .  ADVISORY COW4ITTEE ON THE FLUORIDATION OF WATER SUPPLIES 

Appendix I of t h i s  r e p o r t  l i s t s  t h e  members of  t h e  

a d v i s o r y  .committee on t h e  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  

who p a r t i c i p a t e d  i n  t h e  p r e p a r a t i o n  o f  t h i s  r e p o r t .  
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C H A P T E R  I 

PRESENCE AND EFFECTS OF FLUORIDES 

I N  THE ENVIRONMENT 



CHAPTER I 

PRESENCE AND EFFECTS OF FLUORIDES I N  THE ENVIRONMENT 

T h i s  f i r s t  c h a p t e r  d e a l s  b r i e f l y  w i t h  f l u o r i d e  s o u r c e s  and 

t h e i r  e f f e c t s  on t h e  envi ronment .  

I n  t h e  few y e a r s  s i n c e  f l u o r i d e s  began t o  b e  used  t o  combat 

d e n t a l  d e c a y ,  and it was r e c o g n i z e d  t h a t  i n  t h e  l o n g  t e r m  

i n d u s t r i a l  f l u o r i d e  e m i s s i o n s  r e s u l t  i n  i n s i d i o u s  c h r o n i c  

i n t o x i c a t i o n ,  f l u o r i d e s  have been r anked  h i g h  among env i ronmenta l  

p rob lems ,  

T h e i r  t o x i c i t y  i s  such  t h a t  i n  1947 ,  t h e  American A s s o c i a t i o n  

f o r  t h e  Advancement o f  S c i e n c e  c o n s i d e r e d  t h e  f l u o r i d e  i o n  

t h e  most  dangerous  a tmospher i c  p o l l u t a n t  a f t e r  s u l p h u r  d i o x i d e  

and ozone ,  and p l a c e d  it t h i r d  among t h e  u r g e n t  problems t o  

be examined i n  t h i s  f i e l d  ( 5 6 ) .  

Peop le  today  a r e  i n c r e a s i n g l y  exposed  t o  f l u o r i d e s  and i t  i s  

i m p o r t a n t  t o  de te rmine  t h e  t o t a l  amount t h e y  i n g e s t  l i t t l e  by 

l i t t l e  from w a t e r  and b e v e r a g e s ,  a i r  and food and from 

s p e c i f i c  s o u r c e s  such  a s  t o o t h p a s t e s  and cook ing  u t e n s i  1s which 

have  an i n t e r n a l  c o a t i n g  o f  o r g a n i c  f l u o r i n e  d e r i v a t i v e s  

( t e f l o n :  p o l y v i n y l  f l u o r i d e )  ( 5 7 )  . 



I n  t h i s  r e s p e c t ,  it i s  n e c e s s a r y  t o  p reven t  t h e  cumula t ive  

e f f e c t s  of  f l u o r i d e s  which may l e a d  t o  long  t e r m  i n t o x i c a t i o n  

through r e p e a t e d  a b s o r p t i o n .  While it would t a k e  a  much 

g r e a t e r  dose  t h a n  one gram of  sodium f l u o r i d e  t o  cause  a  se- 

v e r e  i n t o x i c a t i o n  i n  humans, a  r e p e a t e d  d a i l y  dose  of  a  few 

cen t ig rams  would be s u f f i c i e n t  o v e r  a  long  p e r i o d  of t ime t o  

cause  an i n t o x i c a t i o n  c a l l e d  " f l u o r o s i s "  which i s  mani fes ted  

by d e n t a l  and bone l e s i o n s  due t o  t h e  r e t e n t i o n  of f l u o r i d e s  

by c a l c i f i e d  t i s s u e s .  

1.1 Sources  of f l u o r i n e  and f l u o r i d e s  (59)  

F l u o r i n e  i s  a  c o n s t a n t  c o n s t i t u e n t  produced by t h e  slow 

wea the r ing  of e r u p t i v e  r o c k s  b o t h  on t h e  s o i l  and i n  s e a  

and s u r f a c e  w a t e r s .  However, t h e  marked i n s o l u b i l i t y  of 

most n a t u r a l  f l u o r i d e s  s e v e r e l y  r e s t r i c t s  t h e i r  d i f f u s i o n  

by wa te r .  I n  c e r t a i n  r e g i o n s  (North A f r i c a ,  C o l o r a d o ) ,  

f l u o r i n e - c o n t a i n i n g  r o c k s  a r e  found on t h e  ground and 

once t h e y  have been weathered t o  d u s t ,  t h e y  a r e  c a r r i e d  

by t h e  winds o n t o  fodder  c r o p s  and t h u s ,  i n d i r e c t l y ,  i n t o  

t h e  animal  kingdom. 

The p r i n c i p a l  m i n e r a l s  c o n t a i n i n g  f l u o r i n e  a r e  f l u o r s p a r ,  

CaF2 and c r y o l i t e ,  sodium f l u o a l u m i n a t e  Na3 A1F6; t h e  

w o r l d ' s  l a r g e s t  d e p o s i t s  o f  c r y o l i t e  a r e  found a t  I v i t g u t ,  

i n  s o u t h e a s t e r n  Greenland. These two m i n e r a l s  a r e  much 



used  i n  the m e t a l l u r g i c a l  i n d u s t r y  a s  f l u x e s ,  e s p e c i a l l y  

i n  aluminum m e t a l l u r g y .  The s t ee l  i n d u s t r y  a l s o  u s e s  

c e r t a i n  q u a n t i t i e s .  

F l u o r i n e  i s  a l s o  p r e s e n t  i n  some m i n e r a l  s p e c i e s  a s  a  

s econdary  c o n s t i t u e n t  o r  a s  an  i m p u r i t y .  I t  i s  p r e s e n t  

i n  t h e  a p a t i t e s  h a v i n g  t h e  g e n e r a l  fo rmula  3Ca3(P04)  2 ,  

I 

CaX2 o r  X-F, C 1  o r  OH. These p h o s p h a t e  m i n e r a l s  a r e  t h e  

raw m a t e r i a l  u sed  i n  t h e  manufac tu re  o f  s u p e r p h o s p h a t e s  

used  as f e r t i l i z e r s  and it w i l l  b e  shown t h a t  f l u o r i d e  

e m i s s i o n s  i n t o  t h e  a tmosphere  which r e s u l t  i n  s e v e r e  

i n t o x i c a t i o n  may be t r a c e d  t o  t h i s  p r o d u c t .  When t h e  

a p a t i t e  i s  a t t a c k e d  by c o n c e n t r a t e d  s u l f u r i c  a c i d ,  

c a l c i u m  f l u o r i d e  frees hydro f  l u o r i c  a c i d  wh ich ,  i n  t h e  

p r e s e n c e  o f  s i l i c a ,  y i e l d s  s i l i c o f l u o r i d e :  

I n  c o n t a c t  w i t h  w a t e r  e i t h e r  i n  t h e  a tmosphere  o r  i n  

tower  s c r u b b e r s ,  s i l i c o f  l u o r i d e  i s  t r a n s f o r m e d  i n t o  

hydro f  l u o s i l i c i c  a c i d :  



I t  i s  g e n e r a l l y  t h i s  a c i d  o r  i t s  s a l t s  which a r e  found 

i n  p o l l u t e d  a i r ;  sodium and aluminum f l u o s i l i c a t e s  o r  

s i l i c o f l u o r i d e s  a r e  s o l u b l e  i n  w a t e r  and a r e  found i n  

t h e  waste-water  ponds o f  t h e  superphospha te  i n d u s t r y .  

S i l i c o f  l u o r i d e s  a r e  decomposed by h e a t e d  a l k a l i s ;  i n c i n e r a t i o n  

i n  t h e  p r e s e n c e  o f  b a s e s  i s  t h e  f i r s t  s t e p  i n  any 

d e t e r m i n a t i o n  of  f l u o r i d e s  no m a t t e r  what t h e  s o u r c e  of 

t h e  sampl ing  : 

1.1.1 F l u o r i n e  i n  w a t e r  ( 6 0 )  ----------------- 

Sea w a t e r  c o n t a i n s  from 1 t o  1 . 4  ppm i o n i c  f l u o r i n e .  

I t  i s  always p r e s e n t  i n  f r e s h  w a t e r  f o r  f l u o r i n e  

i s  a  u n i v e r s a l  m i n e r a l i z i n g  e lement ;  i t s  c o n c e n t r a t i o n  

v a r i e s  by a  few f r a c t i o n s  from 1 t o  5 o r  6 ppm. 

E x c e p t i o n a l l y ,  f r e s h  w a t e r  may c o n t a i n  up t o  1 0  

o r  12 ppm f l u o r i n e  g e n e r a l l y  i n  t h e  form of  

a l k a l i n e  f l u o r i d e s .  

I n  t h e  United S t a t e s ,  more t h a n  1 500 m u n i c i p a l i t i e s  

a r e  s u p p l i e d  w i t h  raw w a t e r  c o n t a i n i n g  more t h a n  

t h e  optimum 1.2  ppm f l u o r i n e  c o n c e n t r a t i o n ;  they  

must t h e n  p r e c i p i t a t e  t h e  e x c e s s  f l u o r i n e  by means 



o f  l i m e  o r  alum f l o c ;  i f  w a t e r  c o n t a i n s  more 

t h a n  1 . 5  ppm f l u o r i n e ,  d e n t a l  f l u o r o s i s  a p p e a r s  

i n  t h e  form o f  u n s i g h t l y  b l a c k  s t a i n s .  

S i n c e  w a t e r  f l u o r i d a t i o n  i s  becoming more and 

more p r e v a l e n t  on t h e  Nor th  American c o n t i n e n t ,  

i t  must now be  i n c l u d e d  w i t h  t h e  o t h e r  f l u o r i d e  

s o u r c e s  . 

1 .1 .2  F l u o r i n e  i n  t h e  a i r  ( 6 1 )  ------------------- 

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

o r  u rban  r e s i d e n t i a l  a r e a s  i s  g e n e r a l l y  v e r y  low, 

r a n g i n g  between 0 .04  and 1 .20  ppb  ( 0 . 0 3  t o  0 .9  mg 

3  F/m ) which makes an  a n a l y t i c a l  d e t e r m i n a t i o n  

d i f f i c u l t .  Bu t  t h i s  c o n c e n t r a t i o n  c a n  b e  i n c r e a s e d  

a p p r e c i a b l y  by i n d u s t r i a l  a c t i v i t y ;  i n  t h e  v i c i n i t y  

o f  aluminum p l a n t s  f o r  i n s t a n c e ,  f l u o r i d e  

c o n c e n t r a t i o n s  i n  t h e  a i r  have  been  found t o  r a n g e  

from 3  t o  1 8  ppb and  sometimes e v e n  a s  h i g h  a s  

3 80 ppb (70 mg F/m ) . I n d u s t r y - i n d u c e d  f l u o r i d e  

a i r  p o l l u t i o n  c a n  come from many s o u r c e s  and may 

b e  i n  t h e  form of  gaseous  p r o d u c t s  s u c h  a s  

h y d r o f l u o r i c  a c i d  o r  s o l i d  s u b s t a n c e s  r educed  t o  

v e r y  f i n e  d u s t  p a r t i c l e s  which may o r  may n o t  be  

s o l u b l e  i n  w a t e r .  



- Coal may c o n t a i n  up t o  550 ppm f l u o r i d e s ,  

p a r t  of which i s  vapour ized  wi th  t h e  a s h e s ;  

it i s  e s t i m a t e d  t h a t  i n  1 9 6 1 ,  25 0 0 0  t o n s  of 

f l u o r i d e s  were d i s p e r s e d  i n t o  t h e  atmosphere 

i n  England and Wales from c o a l  a l o n e .  

- One t o n  of  c r y o l i t e  i s  needed t o  produce one 

ton  of  aluminum and 20 kg o f  t h e  c r y o l i t e  a r e  

l o s t  by v a p o u r i z a t i o n  i n t o  t h e  atmosphere 

( a b o u t  a  t h i r d  o f  t h i s  i n  t h e  gaseous s t a t e  

and t w o - t h i r d s  i n  t h e  form o f  s o l i d  p a r t i c l e s ) .  

- The s t e e l  i n d u s t r y  u s e s  from 5 t o  4 0  pounds of 

f l u o r s p a r  f o r  each  t o n  of  s t e e l  produced.  

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

c a t a l y z e  t h e  a l k y l a t i o n  r e a c t i o n  which r e s u l t s  

i n  h igh  o c t a n e  g a s o l i n e ;  one p a r t i c u l a r  

r e f i n e r y  l o s e s  500 t o  750 t o n s  of h y d r o f l u o r i c  

a c i d  a n n u a l l y .  

- The ceramic  and brick-making i n d u s t r i e s  a r e  a l s o  

s o u r c e s  of f l u o r i d e  emiss ions .  

- The major  s o u r c e  i s  t o  be found i n  t h e  

manufacture of  a p a t i t e - b a s e d  superphosphates  



i n  which t r i c a l c i u m  f  luorophosphate  i s  

soaked f o r  30 t o  6 0  days i n  c o n c e n t r a t e d  

s u l f u r i c  a c i d ;  t h e  g a l l e r i e s  i n  which t h i s  

p r o c e s s  t a k e s  p l a c e  a r e  probably  a  c o n s t a n t  

s o u r c e  of h y d r o f l u o r i c  a c i d ,  t h e i r  atmosphere 

c o n t a i n i n g  up t o  86 mg of  H F / ~ ~ ;  i n  F l o r i d a  

i n  1966,  it was e s t i m a t e d  t h a t  a  superphospha te  

p l a n t  cou ld  e m i t  up t o  3  500 pounds of  atmos- 

p h e r i c a l l y - s o l u b l e  f l u o r i d e s  d 3 a i l y .  

I t  i s  recommended t h a t  f l u o r i d e  e m i s s i o n s  from 

t h e s e  v a r i o u s  s o u r c e s  b e  checked n o t  o n l y  by 

means of  t h e  u s u a l  w a t e r  s p r a y s ,  e l e c t r o s t a t i c  

p r e c i p i t a t o r s  and chemical  a b s o r b e r s  b u t  a l s o  

by s e a l i n g  t h e  p l a n t s  h e r m e t i c a l l y  t o  p r e v e n t  

f l u o r i d e s  e s c a p i n g  through d o o r s ,  windows, a i r  

s h a f t s ,  e t c .  

1 . 2  I n c r e a s e  i n  env i ronmenta l  f l u o r i d e s  

F l u o r i d e  e m i s s i o n s  i n t o  t h e  environment  a r e  c o n s t a n t l y  

i n c r e a s i n g .  I n  the Uni ted  S t a t e s  i n  1970,  annua l  f l u o r i d e  

emiss ions  i n t o  t h e  atmosphere w e r e  e s t i m a t e d  a t  a lmos t  

1 2 0  0 0 0  t o n s .  I t  i s  s a f e  t o  s a y  t h a t  t h i s  f i g u r e  has  

doubled f o r  t h e  1971-1980 p e r i o d  d e s p i t e  t h e  f a c t  t h a t  

90% of a l l  e m i s s i o n s  a r e  i n t e r c e p t e d  a t  s o u r c e  by v a r i o u s  

d e v i c e s  ( 6 2 ) .  



A s  a  r e s u l t ,  human b e i n g s  and t h e  ecosystems they  a r e  

p a r t  of  a r e  i n c r e a s i n g l y  exposed t o  d i f f e r e n t ,  more o r  

less t o x i c  s o u r c e s  o f  f l u o r i d e ,  n o t  a l l  o f  which a r e  

i d e n t i f i e d .  Surveys conducted r e c e n t l y  i n  Qugbec have 

shown t h a t  t h e  harmful  g a s e s  e m i t t e d  by aluminum p l a n t s  

a r e  r e s p o n s i b l e  f o r  t h e  f l u o r o s i s  found i n  t h e  v i c i n i t y  

o f  t h e  p l a n t s  - a  p o t e n t i a l  haza rd  t o  p e o p l e ,  and t o  the 

animal  and p l a n t  l i f e  o f  t h e  r e g i o n .  

According t o  a  number o f  works c o n s u l t e d ,  t h e  e f f e c t s  o f  

t h i s  form of  p o l l u t i o n  may be f e l t  w i t h i n  a  r a d i u s  o f  

s e v e r a l  k i l o m e t r e s  of t h e  p l a n t s  d e s p i t e  t h e  recovery  

systems i n  o p e r a t i o n .  The damage i s  even g r e a t e r  i n  t h e  

immediate v i c i n i t y  ( w i t h i n  a  r a d i u s  of f o u r  m i l e s )  and 

t h e  p r e v a i l i n g  winds can c a r r y  t h e  gases  d i s t a n c e s  of  

up t o  f i f t e e n  m i l e s  ( 2 ) .  T h i s  s u b j e c t  i s  d e a l t  w i t h  

i n  g r e a t e r  d e t a i l  i n  c h a p t e r  two o f  t h i s  r e p o r t .  

The env i ronmenta l  consequences of  CFM ( c h l o r o f l u o r o -  

methane) emiss ions  a r e  a  s o u r c e  o f  growing concern .  Under 

Environment Canada 's  Atmospheric Environment S e r v i c e ,  

a  c o n s u l t a t i v e  committee on s t r a t o s p h e r i c  p o l l u t i o n  which 

i s  s t u d y i n g  t h e  consequences o f  t h e  con t inued  use  of  

t h i s  type  of  f l u o r i d e  a s  a  p r o p e l l e n t  i n  a e r o s o l  cans  

and a s  a  r e f r i g e r a n t  r e p o r t s  t h a t  t h i s  form of p o l l u t i o n  



i s  a  s e r i o u s  h a z a r d  t o  t h e  e a r t h ' s  p r o t e c t i v e  ozone 

l a y e r .  I t s  p o t e n t i a l  e f f e c t s  can  be  summed up a s :  

1. e f f e c t s  on c l i m a t e  ( t h e  e x t e n t  of  which i s  n o t  

known) ; 

2 .  p o s s i b l e  i n c r e a s e  i n  t h e  i n c i d e n c e  of s k i n  c a n c e r ;  

3 .  e f f e c t s  on p l a n t s  and an imals  unab le  t o  p r o t e c t  

themselves  from u l t r a v i o l e t  B r a y s  ( 5 5 ) .  

I f  a p p r o p r i a t e  a c t i o n  i s  t o  be t a k e n  t o  p r o t e c t  t h e  

envi ronment  and t h e  h e a l t h  o f  t h e  p o p u l a t i o n  from t h e s e  

f l u o r i d e s ,  most of them t o x i c ,  t h e i r  s o u r c e s  must be 

i d e n t i f i e d  and t h e i r  medium of d i f f u s i o n  a c c u r a t e l y  

d e f i n e d  w i t h o u t  d e l a y .  The t o t a l  sum of t h e  f l u o r i d e s  

absorbed must a l s o  be e s t a b l i s h e d  and t h e i r  e f f e c t s  on 

h e a l t h  and env i ronmenta l  q u a l i t y  f u l l y  unders tood .  

1 .3  Sources  and e f f e c t s  o f  f l u o r i d e s  i n  ' ~ u e b e c  

J u s t  a s  i n  o t h e r  h i g h l y  i n d u s t r i a l i z e d  n a t i o n s ,  t h e  

new s o u r c e s  of  f l u o r i d e s  and t h e i r  number a r e  i n c r e a s i n g  

c o n s t a n t l y  i n  Quebec. However, l i t t l e  i s  y e t  known o f  

t h e i r  e f f e c t s  on p u b l i c  h e a l t h  and t h e  envi ronment  ( 4 9 )  . 



I t  might  a l s o  be s a i d  t h a t  t h e  e c o l o g i c a l  consequences 

o f  a r t i f i c i a l l y - f l u o r i d a t e d  wa te r  s u p p l i e s  have n o t  

been s t u d i e d  (50)  . 

W e  have a l r e a d y  mentioned f l u o r i d e  accumula t ions  a long  

t h e  food c h a i n s  and t h e i r  p o s s i b l e  s y n e r g e t i c  i n t e r a c t i o n  

wi th  o t h e r  p o l l u t a n t s ,  a  f a c t o r  d i s r e g a r d e d  by c u r r e n t  

s t u d i e s  (51)  . 

Inven to ry  of  f l u o r i d e s  i n g e s t e d  by humans 

Although American h e a l t h  a u t h o r i t i e s  c o n s i d e r  a  1 . 2  ppm 

f l u o r i d e  c o n c e n t r a t i o n  a  s a f e  and e f f e c t i v e  dose f o r  p u b l i c  

w a t e r  s u p p l i e s ,  no s c i e n t i f i c  consensus has  e v e r  been 

reached on a  s a f e  maximum a b s o r p t i o n  dose i n  a b s o l u t e  

terms (mg/day) ( 3 )  . 

The American Den ta l  A s s o c i a t i o n  c o n s i d e r s  6 mg p e r  day t o  

be t h e  maximum s a f e  dose  f o r  a d u l t s  ( 3 ) ;  it recommends 

t h a t  a  d a i l y  dose  o f  0 .5  mg f o r  c h i l d r e n  under t h e  age of  

two o r  t h r e e  and 1 mg p e r  day f o r  c h i l d r e n  over  t h r e e  

shou ld  n o t  be  exceeded.  

The U.S. N a t i o n a l  Research Counci l  s u g g e s t s  2 mg/day of 

f l u o r i d e s  a s  t h e  maximum s a f e  dose  f o r  c h i l d r e n  ( 4 ) .  



Krepkogorsky ( 5 )  c o n c l u d e s  t h a t  a d u l t s  s h o u l d  n o t  

i n g e s t  more t h a n  3 mg of  f l u o r i d e s  p e r  day .  

S t i l l  o t h e r s  i n d i c a t e  t h a t  t h e  s a f e  maximum s h o u l d  be 

from 3.5 t o  5 .4  mg p e r  d a y ,  

The World H e a l t h  O r g a n i z a t i o n  ( 7 )  r e p o r t s  t h a t  i n  t h e  

Uni t ed  S t a t e s ,  e p i d e m i o l o g i c a l  s t u d i e s  show t h a t  no 

u n d e s i r a b l e  e f f e c t s  have  been  o b s e r v e d  i n  p e o p l e  who have  

been  consuming n a t u r a l l y  f l u o r i d a t e d  w a t e r  c o n t a i n i n g  8  ppm 

o f  f l u o r i d e s  f o r  t h i r t y - s e v e n  y e a r s ,  But  t h e  O r g a n i z a t i o n  

a l s o  r e p o r t s  t h a t  a  d a i l y  f l u o r i d e  dose  o f  2 0  mg e x c e e d s  

t h e  t h r e s h o l d  a t  which u n d e s i r a b l e  m a n i f e s t a t i o n s ,  

p a r t i c u l a r l y  s k e l e t a l ,  b e g i n  t o  a p p e a r  ( 8 )  . These 

examples  c l e a r l y  show t h a t  t h e r e  i s  no p r e c i s e  o r  

d e f i n i t i v e  i n f o r m a t i o n  o n  t h e  maximum s a f e  d a i l y  f l u o r i d e  

dose .  

Water ,  food  and a i r  a r e  t h e  t h r e e  ma jo r  s o u r c e s  o f  

f l u o r i d e s  and t h e  c o n t r i b u t i o n  o f  each  v a r i e s  f rom p e r s o n  

t o  p e r s o n  depend ing  on w e a t h e r  and c l i m a t i c  c o n d i t i o n s .  

Th i s  l a s t  p o i n t  i s  p a r t i c u l a r l y  i m p o r t a n t .  

The f l u o r i d e  c o n c e n t r a t i o n  s t a n d a r d s  l a i d  down by t h e  U.S. 

P u b l i c  H e a l t h  S e r v i c e  on t h e  b a s i s  of  c l i m a t e  a r e  shown 

i n  t h e  f o l l o w i n g  t a b l e .  



TABLE 4 

F l u o r i d e  c o n c e n t r a t i o n  recommended f o r  d r i n k i n g  w a t e r  ( 3 ) 

Average a n n u a l  maximum F l u o r i d e  c o n c e n t r a t i o n  (ppm) 
t e m p e r a t u r e  i n  d e g r e e s  F  

Minimum optimum maximum 

I n  s o u t h e r n  Qugbec , t h e  a v e r a g e  a n n u a l  maximum t e m p e r a t u r e  

0 v a r i e s  between 45.6 F  and 52.4 F0 ( 4 5 ,  4 6 )  . I t  s h o u l d  be  

remembered however t h a t  i n  Qugbec t e m p e r a t u r e  changes  a r e  

a b r u p t  and t h i s  c o u l d  c e r t a i n l y  c o n t r i b u t e  t o  v a r i a t i o n s  

i n  i n d i v i d u a l  d a i l y  w a t e r  consumption.  

F l u o r i d e  i n t a k e  from w a t e r  .......................... 

The q u a n t i t y  o f  f l u o r i d e s  i n g e s t e d  from w a t e r  

s u p p l i e s  depends of  c o u r s e  on t h e  f l u o r i d e  

c o n c e n t r a t i o n  o f  t h e  w a t e r  and t h e  amount consumed. 

F l u o r i d e  c o n c e n t r a t i o n  can e a s i l y  be d e t e r m i n e d  

b u t  w a t e r  consumption i s  e x t r e m e l y  d i f f i c u l t  t o  a s s e s s .  



McClure ( 1 0 )  e s t i m a t e d  i n  1943 t h a t  c h i l d r e n  

from one t o  t h r e e  y e a r s  of  age consumed between 

390 and 560 m l  of w a t e r  d a i l y  w h i l e  t e n -  t o  twelve- 

y e a r  o l d s  consumed between 812 and 1166 m l .  He 

concluded t h a t  i f  t h e  q u a n t i t y  of w a t e r  i n g e s t e d  

c o n t a i n s  1 ppm of  f l u o r i d e ,  t h e  f l u o r i d e  i n t a k e  

o f  t h e  one- t o  t h r e e - y e a r  o l d s  amounted t o  between 

0 -390 and 0 -560 mg/day and reached  between 0.810 

and 1.165 mg/day f o r  t h e  t e n -  t o  twelve-year  o l d s  

(.11) - 

I n  a  s t u d y  conducted i n  Canada i n  1964, Bonham e t  - 

a l .  ( 1 2 )  n o t i c e d  t h a t  c h i l d r e n  up t o  t h e  age of  - 

s i x  i n g e s t e d  q u a n t i t i e s  o f  w a t e r  t h a t  v a r i e d  from 

0 t o  824 m l  p e r  day.  They a l s o  concluded t h a t  

i n  a c o l d  c l i m a t e  t h e r e  a r e  c o n s i d e r a b l e  v a r i a t i o n s  

i n  t h e  amounts of l i q u i d s  i n g e s t e d  by c h i l d r e n  

i n  t h e  course  of a  day.  

I n  1973,  Groth no ted  t h a t  c h i l d r e n  d r i n k  between 

200 and 500 m l  of w a t e r  p e r  day (13)  . 

I n  a s t u d y  conducted on a d u l t s ,  Mar ier  and Rose 

( 1 4 )  showed t h a t  w a t e r  c o n t a i n i n g  1 ppm o f  f l u o r i d e  

g i v e s  a  d a i l y  f l u o r i d e  i n t a k e  of  between 1 and 3  mg. 



Fol lowing  an  e x h a u s t i v e  r e v i e w  o f  l i t e r a t u r e  on 

t h e  s u b j e c t ,  Groth  ( 1 5 )  n o t e d  t h a t  a d u l t s  consume 

between one and f i v e  l i t r e s  o f  w a t e r  p e r  day .  

H e  p o i n t e d  o u t  t h a t  heavy t e a  d r i n k e r s  i n g e s t  

be tween 2 and 3 mg/day o f  f l u o r i d e s  f rom t h i s  

s o u r c e  a l o n e .  I n  b e e r  d r i n k e r s ,  t h e  f l u o r i d e  

q u a n t i t i e s  i n g e s t e d  v a r y  g r e a t l y  from one 

i n d i v i d u a l  t o  a n o t h e r  and may exceed  6 mg p e r  d a y .  

1 . 4  - 2  F l u o r i d e  i n t a k e  from food  ......................... 

A s  a  r u l e ,  a l l  f o o d s  c o n t a i n  a  c e r t a i n  amount o f  

f l u o r i d e  ( T a b l e  5 )  . 

TABLE 5  

F l u o r i d e  c o n t e n t  o f  v a r i o u s  foods  ( 1 6 )  

P e a n u t s  

B e e t s  

B u t t e r  

Wheat 

Beef 

C a r r o t s  

C e l e r y ,  l e a v e s  

Sp inach  

Cheese 

Dry b a s e  
( P P ~ )  

W e t  b a s e  
( P P ~ )  



Powdered g e l a t i n e  

Toma t o e s  

Milk 

Corn 

Salmon 

P o t a t o e s  

P e a r s  

F i s h  

Apples  

Tea 

S u g a r  

F l u o r i d e  p e s t i c i d e s ,  p h o s p h a t e  f e r t i l i z e r s  and 

w a t e r  used  f o r  i r r i g a t i o n  and washing  can a l l  

i n c r e a s e  t h e  above f l u o r i d e  q u a n t i t i e s .  

A s t u d y  c a r r i e d  o u t  i n  Japan  i n  1967 r e v e a l e d  t h a t  

t h e  f l u o r i d e  c o n t e n t  o f  v e g e t a b l e s  had  i n c r e a s e d  

c o n s i d e r a b l y  be tween 1958 and 1965 ( T a b l e  6 )  . T h i s  

r ise was a t t r i b u t e d  t o  t h e -  u s e  o f  phospha te  

f e r t i l i z e r s  c o n t a i n i n g  a p a t i  t e - d e r i v e d  f l u o r i d e s .  



TABLE 6 

PLANT SPECIES FLUORIDE 
CONCENTRATION 

Chinese  cabbage 

Cucumbers 

S p i n a c h  

Green t e a  

0 .87 ppm 2 .01  ppm 

0.34 ppm 5 .04  ppm 

1 . 9 7  ppm 1 3 . 3 1  ppm 

88.75 pprn 599.50 ppm 

The f l u o r i d e s  p r e s e n t  i n  p r o c e s s e d  f o o d s  mus t  a l s o  

be men t ioned .  When f l u o r i d a t i o n  was f i r s t  

i n t r o d u c e d ,  it  was a c c e p t e d  w i t h o u t  q u e s t i o n  t h a t  

t h i s  would add l i t t l e  o r  n o t h i n g  t o  f l u o r i d e  i n t a k e .  

B u t  t o d a y  t h e  f a c t s  a r e  b e t t e r  known. The consumpt ion  

o f  p r o c e s s e d  f o o d s  has .  o u t s t r i p p e d  t h a t  o f  f r e s h  

f o o d s  and most o f  t h e  Nor th  American f o o d - p r o c e s s i n g  

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

M a r t i n  (18)  showed t h a t  when f o o d s  a r e  cooked i n  

w a t e r  c o n t a i n i n g  1 pprn o f  f l u o r i d e ,  t h e i r  f l u o r i d e  

c o n t e n t  i s  i n c r e a s e d  t h r e e  t o  f i v e  t i m e s .  T h i s  

d e m o n s t r a t e s  t h e  m u l t i p l i e r  e f f e c t  o f  w a t e r  f l u o r i d a t i o n .  



The s t u d y  by M a r i e r  and Rose o f  t h e  N a t i o n a l  

Resea rch  C o u n c i l  o f  Canada ( 1 9 )  shows t h a t  

commercial  f o o d s  and b e v e r a g e s  p r e p a r e d  w i t h  

f l u o r i d a t e d  w a t e r  c o n t a i n  on t h e  ave rage  a b o u t  

t h r e e  and a  h a l f  t i m e s  more f l u o r i d e s  t h a n  t h e  

r a t e  e s t a b l i s h e d  by Hodge and  Smith f o r  non- 

f l u o r i d a t e d  r e g i o n s  ( T a b l e  7 )  . 



TABLE 7  

INDUSTRIAL PREPARED WITH PREPARED WITH 
PROCESS NON-FLUORIDATED FLUORIDATED 

1. CANNED WATER WATER 
FOOD ( P P ~ )  

DIFFERENCE 

F l u o r i d e  q u a n t i t i e s  (PPm) ( P P ~ )  ( PPm) 

P o r k  a n d  b e a n s  0 . 2 7  0 . 7 7  t 0 . 5 0  

T o m a t o  s o u p  0 . 0 4  0 . 3 8  + 0 . 3 4  

L i q u i d  S o l i d  L i q u i d  S o l i d  L i q u i d  S o l i  

Mixed v e g e t a b l e  0 . 3 0  

G r e e n  beans 0 . 1 4  

Whole potatoes 0 . 1 3  

D i c e d  c a r ro t s  0  - 3 0  

W h o l e  g r a i n  
c o r n  0 . 1 0  

2 .  BEVERAGES 

B e e r  

S o f t  D r i n k s  

T h i s  t ab l e  s h o w s  t h a t  t h e  f l u o r i d e  c o n t e n t  i s  increased 

w h e n  f l u o r i d a t e d  w a t e r  i s  used i n  the i n d u s t r i a l  o r  

d o m e s t i c  p r e p a r a t i o n  of foods.  I n  f a c t ,  c o o k i n g  and 

d r y i n g  t e c h n i q u e s  c o n s i d e r a b l y  r e d u c e  t h e  q u a n t i t y  



o f  w a t e r  p r e v i o u s l y  used  i n  t h e  p r e p a r a t i o n  

s t a g e ,  t h e r e b y  i n c r e a s i n g  t h e  f l u o r i d e  

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

The r e s u l t s  o b t a i n e d  by M a r i e r  and Rose ( 2 1 )  

complement Tab le  8 a s  e s t a b l i s h e d  by Hodge and 

Smith ( 2 2 )  , which shows f l u o r i d e  i n t a k e s  from food 

and w a t e r .  Mar ie r  and Rose ( 2 3 )  demons t ra t ed  t h a t  

an  a d u l t  exposed t o  w a t e r  c o n t a i n i n g  1 ppm o f  

f l u o r i d e  consumes an ave rage  o f  between 2 and 5 mg 

o f  f l u o r i d e s  from food .  

TABLE 8 

T o t a l  f l u o r i d e  i n t a k e  from ( f o o d  and w a t e r )  based  on t h e  f l u o r i d e  

c o n c e n t r a t i o n  i n  d r i n k i n g  w a t e r  ( 2 4 )  

F l u o r i d e  Age o f  Time D a i l y  f l u o r i d e  i n t a k e  (mg) 
c o n t e n t  o f  s u b j e c t  obse rved  
w a t e r  (ppm) ( y e a r s )  ( d a y s )  w a t e r  5ood TOTAL 



Fol lowing an a n a l y s i s  o f  ba lanced d i e t s  o v e r  a  

p e r i o d  of s i x  y e a r s ,  O s i s  -- e t  a l .  (25)  found t h a t  

t h e  f l u o r i d e  q u a n t i t i e s  i n g e s t e d  from food v a r i e d  

between 0.86 and 1.96 mg p e r  day i n  n o n - f l u o r i d a t e d  

a r e a s  and 1 . 6  t o  1 . 9  mg p e r  day i n  f l u o r i d a t e d  

a r e a s .  S i n c e  t h e  s u b j e c t s  s t u d i e d  consumed an  

average  o f  from one t o  two l i t res  o f  l i q u i d  p e r  

day c o n t a i n i n g  a  f l u o r i d e  c o n c e n t r a t i o n  o f  1 ppm, 

t h e i r  t o t a l  f l u o r i d e  i n t a k e  ranged between 3.0 and 

4 . 0  mg p e r  day.  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by 

Kramer e t  a l .  ( 2 6 )  . 
A -  

F l u o r i d e  i n t a k e  from t h e  a i r  ............................ 

A s e d e n t a r y  p e r s o n  b r e a t h e s  between 12 and 15  c u b i c  

m e t r e s  o f  a i r  p e r  day; a  pe r son  whose work demands 

a  r e l a t i v e l y  l a r g e  amount of  energy b r e a t h e s  an  

average  o f  20 c u b i c  m e . t r e s  ( 2 7 ) .  

On t h i s  b a s i s ,  it was e s t a b l i s h e d  t h a t  t h e  f l u o r i d e  

- q u a n t i t i e s  absorbed by a  worker  i n  c e n t r a l  London 

ranged from 0.003 mg p e r  day normally t o  0 .03  mg 

on a  day of  t h i c k  fog  and heavy p o l l u t i o n  ( 2 8 )  . I t  

i s  q u i t e  c e r t a i n  t h a t  a t  such r a r e  and h i g h l y  



l o c a l i z e d  p o l l u t i o n  r a t e s ,  a  pe r son  per fo rming  

a  p h y s i c a l l y  arduous t a s k  absorbs  a  q u a n t i t y  o f  

f l u o r i d e s  w e l l  beyond t h e  s a f e  maximum dose 

mentioned e a r l i e r .  Th i s  i n t a k e  must of  course  be 

added t o  t h a t  con t a ined  i n  h i s  d a i l y  d i e t .  

A r e c e n t  s t u d y  conducted i n  Utah by C a l l  e t  a l .  (29)  -- 

found t h a t  a tmospher ic  f l u o r i d e s  posed no more t han  

a  minor h e a l t h  r i s k .  The s t udy  a l s o  i n d i c a t e d  

t h a t  even  i n  a r e a s  where i n d u s t r i a l  p o l l u t i o n  was 

ve ry  h igh  i n  f l u o r i d e  c o n c e n t r a t i o n s ,  t h i s  t ype  o f  

a tmospher ic  p o l l u t i o n  would only  add a  few hundred ths  

o f  a  m i l l i g r a m  o f  f l u o r i d e s  t o  a  p e r s o n ' s  t o t a l  

i n t a k e ,  

This  conc lu s ion  may n o t  h o l d  t r u e  f o r  a  pe r son  working 

i n  a n  i n d u s t r i a l  environment where t h e  a tmospher ic  

f l u o r i d e  c o n t e n t  r e aches  t h e  t h r e s h o l d  l i m i t  v a l u e  

(TLV) of  2.5 mg/m3 which was e s t a b l i s h e d  by t h e  

American Conference of Governmental I n d u s t r i a l  

H y g i e n i s t s  (1969) (30) . I n  t h i s  c a s e ,  t h e  worker 

i n h a l e s  25 mg of  f l u o r i d e s  i n  t e n  hou r s .  Hodge 

and Smith (31)  e s t i m a t e d  t h a t  i n  t h e  c a s e  of a  

pe r son  working i n  an atmosphere c o n t a i n i n g  2.5 mg 

o f  f l u o r i d e s  p e r  cub i c  m e t r e  (TLV) , the body may 



r e t a i n  d a i l y  from 5  t o  6  mg o f  t h e  f l u o r i d e s  

i n h a l e d .  The remaining f l u o r i d e s  absorbed would 

be e x c r e t e d  i n  t h e  u r i n e  o r  p e r s p i r a t i o n .  

1 . 4 . 4  Conclus ions  ----------- 

The f o r e g o i n g  a n a l y s i s  p o i n t s  t o  two conc lus ions :  

1. t h e  f i r s t  i n d i c a t e s  t h a t  t h e  t o t a l  f l u o r i d e  

i n g e s t e d  d a i l y  by human b e i n g s  v a r i e s  g r e a t l y ;  

2.  t h e  second shows t h a t  t h e s e  approximat ions  do 

n o t  c o n s t i t u t e  a  b a s i s  f o r  s a t i s f a c t o r y  

s c i e n t i f i c  c r i t e r i a  t o  d e f i n e  t h e  maximum s a f e  

dose  of  f l u o r i d e s .  

1 . 5  I n c r e a s e  i n  human f l u o r i d e  i n t a k e  

I n  1949,  McClure (32)  e s t i m a t e d  t h a t  humans i n g e s t e d  between 

1.0 and 1 .5  mg of f l u o r i d e s  p e r  day. 

Cholak (33)  r e p o r t e d  i n  1960 t h a t  food provided a  d a i l y  

f l u o r i d e  i n t a k e  of  between 0.34 and 0 -80 mg. 

I n  1965, Hodge and Smith (34)  e s t i m a t e d  t h a t  food a lone  

c o n t r i b u t e d  a  f l u o r i d e  i n t a k e  v a r y i n g  from 0.5 t o  1 . 5  mg 

p e r  day .  



More r e c e n t  s t u d i e s  have  shown t h a t  food  a l o n e  now 

c o n t r i b u t e s  s i g n i f i c a n t l y  t o  a  p e r s o n ' s  f l u o r i d e -  i n t a k e ;  

M a r i e r  and Rose ( 3 6 )  a s s e s s e d  t h e  d a i l y  i n t a k e  o f  f l u o r i d e s  

from food  a t  more t h a n  2  mg. 

I n  a  s t u d y  o f  h o s p i t a l  p a t i e n t s  f e d  b a l a n c e d  d i e t s ,  

Spence r  -- e t  a 1  ( 3 6 )  conf i rmed  t h e s e  f i g u r e s  by showing t h a t  

t h e  q u a n t i t y  o f  f l u o r i d e s  i n g e s t e d  by t h e  p a t i e n t s  v a r i e d  

from 1 .45  t o  2.17 mg p e r  day .  

O s i s  e t  a 1  ( 3 7 )  r e p o r t e d  s i m i l a r  v a l u e s .  -- 

I n  a  1978 Qusbec  s t u d y ,  B e l l e m a r r e  and Giroux r e p o r t e d  

t h a t  t h e  p r e s e n t  t o t a l  f l u o r i d e  i n t a k e  from a i r ,  food  and 

w a t e r  r a n g e d  f rom 0 .53  t o  1 .07  mg/day . F o l l o w i n g  

f l u o r i d a t i o n ,  t h i s  t o t a l  rises t o  between 0.73 and 2.38 

mg p e r  day .  

And s o ,  a p a r t  f rom t h i s  l a tes t  Quebec  s t u d y ,  t h e  most  

r e c e n t  works show the t o t a l  q u a n t i t y  o f  f l u o r i d e s  

i n g e s t e d  by normal  a d u l t s  ( e x c l u d i n g  t h o s e  who d r i n k  

abnormal  q u a n t i t i e s  o f  l i q u i d s  o r  t h o s e  whose d i e t s  

are r i c h  i n  f i s h )  t o  be between 2  and 5  mg p e r  day o r  more,  

depend ing  on whe the r  o r  n o t  t h e  w a t e r  s u p p l i e s  a r e  

f l u o r i d a t e d  ( 2 4 )  . 



According t o  Groth (39)  , i n g e s t i o n  o f  f l u o r i d e s  from food 

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

g e n e r a l i z e d  on t h e  North American c o n t i n e n t .  H e  adds t h a t  

a  comparison o f  t h e  McClure e s t i m a t e s  ( 4 0 ) a n d  t h o s e  a r r i v e d  

a t  d u r i n g  t h e  l a s t  seven y e a r s  r e v e a l  t h a t ' f l u o r i d e  q u a n t i t i e s  

i n  t h e  human d i e t  have i n c r e a s e d  from 3 t o  1 0  t i m e s  s i n c e  

f l u o r i d a t i o n .  

The t o t a l  q u a n t i t y  of f l u o r i d e s  i n g e s t e d  from d i f f e r e n t  

s o u r c e s  h a s  presumably doubled o r  even t r i p l e d  d u r i n g  t h e  

same p e r i o d  ( 4 1 )  . 

1 . 6  CONCLUSIONS 

1. On t h e  b a s i s  o f  a u t h o r i t a t i v e  e v i d e n c e ,  it can be 

confirmed t h a t  t h e  f l u o r i d e  i o n  i s  second on ly  t o  s u l f u r  

d i o x i d e  and ozone a s  t h e  most dangerous a tmospher ic  

p o l l u t a n t .  

2 .  The number of  i n d u s t r i e s  u s i n g  f l u o r i d e s  and f l u o r i n e  

compounds i n c r e a s e s  each y e a r .  

3 .  A s i m i l a r  development i s  i n  f u l l  swing i n  Qusbec.  

4 .  The ever-growing and a lmos t  u n i v e r s a l  p r a c t i c e  o f  

w a t e r  f l u o r i d a t i o n  i n  North America adds one more 

s o u r c e  t o  t h e  many e x i s t i n g  n a t u r a l  and a r t i f i c i a l  s o u r c e s .  

5 .  An i n c r e a s e  i n  t h e  f l u o r i d e  c o n t e n t  of p r o c e s s e d  foods  

and beverages  h a s  been noted  i n  a r e a s  s u p p l i e d  w i t h  



f l u o r i d a t e d  w a t e r .  

6 .  The d i f f e r e n c e  between ha rmless  and dangerous 

amounts o f  f l u o r i d e  i s  s l i g h t  and t h e r e  i s  no doub t  

t h a t  i n  f l u o r i d a t e d  r e g i o n s  - and e l sewhere  - 

q u a n t i t i e s  h i g h e r  t h a n  t h e  amount c o n s i d e r e d  s a f e  

a r e  f r e q u e n t l y  i n g e s t e d  ( 4 3 )  . 

7 .  Given t h e  v a r i o u s  and o f t e n  h i g h l y  t o x i c  f l u o r i d e  

s o u r c e s  t o  which humans and t h e  ecosys tems a r e  exposed,  

i t  i s  of paramount impor tance  t o  e s t a b l i s h  j u s t  how 

much f l u o r i d e  i s  b e i n g  g r a d u a l l y  i n g e s t e d  i n  o r d e r  t o  

p r e v e n t  cumula t ive  e f f e c t s  and t h e  o n s e t  of  long-term 

t o x i c i t y  from r e p e a t e d  a b s o r p t i o n .  

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

s e r i o u s  t h r e a t  they  pose  t o  human h e a l t h  and t h e  

n a t u r a l  envi ronment  must be  s t u d i e d  and f u l l y  unders tood .  

9 .  There w i l l  have t o  be a s s u r a n c e  t h a t  g e n e r a l  f l u o r i d a t i o n  

w i l l  have no ha rmfu l  e f f e c t s  i n  t h e  long  term ( 4 4 ) -  

10 .  The p o l l u t i o n  problem posed by t h e  accumula t ion  o f  

f l u o r i d e s  i n  t h e  envi ronment  and t h e  i n c r e a s e d  r i s k s  

t o  p e o p l e  exposed t o  them h a s  been d e f i n e d  ve ry  



r e a l i s t i c a l l y  by P a u l  E h r l i c h  who w r i t e s  t h a t  

f l u o r i d e  p o l l u t i o n  i s  s e r i o u s  and i n c o n t r o v e r t i b l e .  

H e  goes  on t o  s a y  t h a t  e m i s s i o n s  i n t o  t h e  a tmosphere  

from s t e e l  m i l l s ,  aluminum p l a n t s ,  phospha te  i n d u s t r i e s ,  

g l a s s ,  ceramics and br ick-making  i n d u s t r i e s  may 

i n c r e a s e  t h e  f l u o r i d e  q u a n t i t i e s  i n g e s t e d  by p e o p l e  

who d r i n k  f l u o r i d a t e d  w a t e r  and t h a t  t h e r e  i s  an 

i n c r e a s e d  f l u o r i d e  c o n t e n t  i n  food  and b e v e r a g e s  

p r e p a r e d  i n  r e g i o n s  where t h e  w a t e r  i s  f l u o r i d a t e d .  

H e  c o n s i d e r s  t h e  d i f f e r e n c e  between h a r m l e s s  and 

dange rous  amounts t o  b e  s l i g h t  and t h a t  i n  f l u o r i d a t e d  

r e g i o n s  and  e l s e w h e r e  q u a n t i t i e s  e x c e e d i n g  t h e  s a f e  

l i m i t  a r e  f r e q u e n t l y  abso rbed  ( 4 3 ) .  

1 . 7  RECOMMENDATIONS 

The commit tee  ' s recommendat ions are a s  f o l l o w s :  

1 . 7 . 1  S t u d i e s  on f l u o r i d e  s o u r c e s  and t h e i r  e f f e c t s  

on  p u b l i c  h e a l t h  and t h e  envi ronment  . --- ........................................ 

The commit tee  recommends t h a t  a  long- te rm r e s e a r c h  

program be l aunched  t o  d e t e r m i n e  w i t h  a c c u r a c y :  

1. t h e  l o c a t i o n  o f  f l u o r i d e  s o u r c e s  i n  t h e  



env i ronmen t  i n  Quebec;  

2 .  t h e i r  means o f  d i f f u s i o n ;  

3 .  t h e i r  e f f e c t s o n  p u b l i c  h e a l t h  and t h e  

e n v i r o n m e n t .  

The r e a d e r  w i l l  f i n d  more s p e c i f i c  recommendat ions 

on t h i s  s u b j e c t  i n  c h a p t e r  t h r e e  o f  t h i s  r e p o r t  

which d e a l s  w i t h  t h e  p r o t e c t i o n  o f  e c o s y s t e m s .  

1 .7 .2  S t u d i e s  on t o t a l  f l u o r i d e  i n t a k e  ................................ 

1. The commit tee  recommends t h a t  a  s u r v e y  be  

conduc ted  t o  compute t h e  t o t a l  f l u o r i d e  i n t a k e  

o f  Quebecers  f rom t h e  v a r i o u s  e x i s t i n g  f l u o r i d e  

s o u r c e s .  

2 .  The commit tee  recommends t h a t  t h e  f l u o r i d e  

c o n t e n t  o f  f o o d s  and b e v e r a g e s  consumed b e  

e v a l u a t e d  on a c o n t i n u o u s  b a s i s .  



1 . 7 . 3  S t u d i e s  on t h e  s y n e r g e t i c  e f f e c t s  of  f l u o r i d e s  ---------------- --- ......................... 

The committee recommends t h a t  s t u d i e s  be  conducted 

on t h e  a d d i t i v e  e f f e c t s  o r  t h e  s y n e r g e t i c  i n t e r -  

a c t i o n s  of f l u o r i d e s  and a tmospher ic  contaminants  

such a s  ozone and s u l f u r  d i o x i d e  which could  

a g g r a v a t e  t h e  long- te rm e f f e c t s  of a tmospher ic  

c o n c e n t r a t i o n  on human h e a l t h  and t h a t  of  animals  

and p l a n t s .  

1 .7 .4  Suseens ion  of  f l u o r i d a t i o n  o f  w a t e r  s u e e l i e s  --- .................................. ---- 

The committee recommends t h a t  a r t i f i c i a l  f l u o r i d a t i o n  

o f  w a t e r  s u p p l i e s  be suspended u n t i l  such t ime a s  

t h e  s t u d i e s  recommended i n  t h i s  c h a p t e r  and e l s e -  

where i n  t h e  r e p o r t  have been c a r r i e d  o u t  s o  t h a t  a  

complete and in-depth  e v a l u a t i o n  can be  made of  t h e  

impact  of w a t e r  f l u o r i d a t i o n  on p u b l i c  h e a l t h  and 

env i ronmenta l  q u a l i t y .  

1 . 8  BIBLIOGRAPHY 

1. N a t i o n a l  Academy o f  S c i e n c e s ,  1970. B i o l o g i c a l  e f f e c t s  

o f  a tmospher ic  p o l l u t a n t s .  Washington, 295  pp . 



2. Anonymous. B r i e f  p r e s e n t e d  by t h e  F a c u l t y  of 

A g r i c u l t u r e  and Food S c i e n c e s ,  U n i v e r s i t g  Lava l ,  t o  

t h e  C o n s e i l  c o n s u l t a t i f  d e  l ' e n v i r o n n e m e n t .  Hear ing  

11-11-75. N e u v i l l e ,  S t -August in ,  Qu6. 

3 .  F a r k a s ,  C.S. and E.J. F a r k a s ,  1 9 7 4 .  P o t e n t i a l  e f f e c t  

o f  food p r o c e s s i n g  on t h e  f l u o r i d e  c o n t e n t  of i n f a n t  

f o o d s .  The s c i e n c e  o f  t h e  t o t a l  envi ronment .  

Amsterdam, 2:  399-405. 

4 .  U.S . N a t i o n a l  Research Counc i l ,  1953,  P u b l i c a t i o n  294. 

5 .  Krepkogorsky, L .N . ,  1963. F l u o r i n e  i n  t h e  t r a d i t i o n a l  

d i e t  of t h e  p o p u l a t i o n  of Voetma, 6 Gigiena  i s a n i t . ,  

8: 30. 

6 .  Spencer ,  H .  -- e t  a l . ,  1970. A v a i l a b i l i t y  o f  f l u o r i d e  

from f i s h  p r o t e i n  c o n c e n t r a t i o n  and sodium f l u o r i d e  

i n  man. J .  N u t r i t i o n ,  100 ,  22: 381-390, 

7 ,  World H e a l t h  O r g a n i z a t i o n ,  1970. F l u o r i d e s  and human 

h e a l t h .  Geneva, 364 pp. 

8. N a t i o n a l  Academy o f  S c i e n c e s ,  1970. B i o l o g i c a l  

e f f e c t s  of  a tmospher ic  p o l l u t a n t s .  Washington, 295 pp.  



9.  U.S. P u b l i c  H e a l t h  S e r v i c e ,  1962.  Dr ink ing  w a t e r  

s t a n d a r d s .  U.S. Dept .  H e a l t h ,  Educa t ion  and W e l f a r e .  

P u b l i c  H e a l t h  S e r v i c e .  Washington.  December. 

1 0 .  McClure, F . J . ,  1943. American J .  D i s .  C h i l d . ,  66: 

362-369. 

11. I b i d .  

1 2 .  Bonham, G . H .  -- e t  a l . ,  1964.  F l u i d  i n t a k e  p a t t e r n s  o f  

6-year -o ld  c h i l d r e n  i n  a  n o r t h e r n  f l u o r i d a t e d  community, 

Cdn. Med. A s s .  J . ,  91: 79-751. 

1 3 .  Gro th ,  E . ,  1973 .  Two i s s u e s  o f  s c i e n c e  and p u b l i c  

p o l i c y :  a i r  p o l l u t i o n  . . . S t a n f o r d  U n i v e r s i t y .  

Ph.D. Bio logy  t h e s i s ,  534 pp .  

1 4 .  M a r i e r ,  J . R .  and D.  Rose,. 1966.  The f l u o r i d e  c o n t e n t  

o f  some foods  and b e v e r a g e s  - b r i e f  s u r v e y  u s i n g  a  

m o d i f i e d  Z r  Spadns method. J.  Foods S c i e n c e ,  

31: 941-946. 

1 5 .  G r o t h ,  E .  , 1973.  Two i s s u e s  o f  s c i e n c e  and p u b l i c  

p o l i c y :  a i r  p o l l u t i o n . .  . S t a n f o r d  U n i v e r s i t y .  

Ph.D. Biology '  t h e s i s ,  534 p p .  



1 6 .  World H e a l t h  O r g a n i z a t i o n ,  1970. F l u o r i d e s  and 

human h e a l t h .  Geneva. 364 p p .  

1 7 .  Okamura, T. and T. Matsahena,  1967. The f l u o r i n e  

c o n t e n t  i n  f a v o r i t e  foods  o f  t h e  J a p a n e s e .  J a p a n e s e  

J .  P u b l i c  H e a l t h ,  4 :  4 1 - 4 4 .  

18 .  M a r t i n ,  D .  J . ,  1951. F l u o r i d e  c o n t e n t  o f  v e g e t a b l e s  

cooked i n  f l u o r i d e  c o n t a i n i n g  w a t e r s .  J .  Dent .  R e s . ,  

30P 676. 

1 9 .  M a r i e r ,  J . R .  and D .  Rose,  1966.  The f l u o r i d e  c o n t e n t  

o f  some foods  and b e v e r a g e s  - b r i e f  s u r v e y  u s i n g  a  

m o d i f i e d  Z r  Spadns method. J. Foods S c i e n c e s .  

2 0 .  Hodge, H .C .  and F.A. S m i t h ,  1965.  B i o l o g i c a l  e f f e c t s  

o f  i n o r g a n i c  f l u o r i d e s .  - I n  J . H .  Simons, e d .  F l u o r i n e  

Chemis t ry .  

2 1 .  M a r i e r ,  J . R .  and D.  Rose, 1966.  The f l u o r i d e  c o n t e n t  

o f  some f o o d s  and beve rages  - b r i e f  s u r v e y  u s i n g  a 

m o d i f i e d  Z r  Spadns' method. J .  Foods S c i e n c e ,  31 : 

941-946. 

2 2 .  Hodge, H . C .  and F.A. Smi th ,  1970.  A i r  q u a l i t y  

c r i t e r i a  f o r  t h e  e f f e c t s  of  f l u o r i d e s  on man. 



J .  A i r .  P o l l u t .  A s s o c . ,  2 0 :  2 2 6 - 2 3 2 .  

2 3 .  Marier, J . R .  and D. R o s e ,  1 9 6 6 .  T h e  f l u o r i d e  

c o n t e n t  of s o m e  f o o d s  a n d  b e v e r a g e s  - b r i e f  s t u d y  

u s i n g  a m o d i f i e d  Z r  S p a d n s  m e t h o d .  J .  F o o d s  S c i e n c e ,  

3 1 :  9 4 1 - 9 4 6 .  

2 4 .  N a t i o n a l  A c a d e m y  of S c i e n c e s ,  1 9 7 0 .  B i o l o g i c a l  

e f fects  of a t m o s p h e r i c  p o l l u t a n t s .  W a s h i n g t o n .  

2 9 5  pp. 

2 5 .  O s i s ,  D. e t  a l . ,  1 9 7 4 .  D i e t a r y  f l u o r i d e  i n t a k e  i n  -- 

m a n .  J .  N u t r . ,  1 0 4 :  1 3 1 3 - 1 3 1 8 .  

2 6 .  K r a m e r  e t  a l . ,  1 9 7 4 .  D i e t a r y  f l u o r i d e  i n  the -- 

d i f f e r e n t  areas i n  t h e  U n i t e d  S t a t e s .  T h e  A m e r i c a n  

Jou rna l  of C l i n i c a l  N u t r i t i o n ,  2 7 :  5 9 0 - 5 9 4 .  

2 7 .  World H e a l t h  O r g a n i z a t i o n ,  1 9 7 9 .  F l u o r i d e s  a n d  h u m a n  

h e a l t h .  G e n e v a ,  3 6 4 .  

2 8 .  I b i d .  

2 9 .  C a l l ,  R.A. -- e t  a l . ,  1 9 6 5 .  H i s t o l o g i c a l  ac id  c h e m i c a l  

s t u d i e s  on effects  of f l u o r i d e  i n  m a n .  P u b l i c  H e a l t h  

R e p . ,  80 :  5 2 8 - 5 3 8 .  



30. World H e a l t h  O r g a n i z a t i o n ,  1970.  F l u o r i d e s  and 

human h e a l t h .  Geneva. 364 pp .  

31. Hodge, H . C .  and F.A. S m i t h ,  1971.  F l u o r i n e  and 

d e n t a l  c a r i e s .  Adv. Chem. S e r v . ,  94: 93-115. 

32. McClure,  F.J.', 1949.  F l u o r i n e  i n  foods  - s u r v e y  o f  

r e c e n t  d a t a .  P u b l i c  H e a l t h  R e p o r t s ,  64: 1061.  

33.  Cholak ,  J . ,  1960.  C u r r e n t  i n f o r m a t i o n  on t h e  

q u a n t i t i e s  o f  f l u o r i d e  found i n  a i r ,  food  and w a t e r .  

Arch .  I n d u s t .  H e a l t h ,  21: 312. 

34, Hodge, H.C. and F.A. S m i t h ,  1965.  B i o l o g i c a l  e f f e c t s  

o f  i n o r g a n i c  f l u o r i d e s .  - I n  J . H .  Simons, e d .  

F l u o r i n e  Chemis t ry .  Vol .  I V .  N . Y .  Academic P r e s s .  

35,  Marier, J . R .  and  D .  R o s e ,  1966.  The f l u o r i d e  c o n t e n t  

o f  some f o o d s  and b e v e r a g e s  - b r i e f  s u r v e y  u s i n g  a  

m o d i f i e d  Z r  Spadns method. J .  Foods S c i e n c e ,  31: 

941-946. 

36. S p e n c e r ,  H .  -- e t  a l . ,  1969.  E f f e c t s  o f  sodium f l u o r i d e  

on c a l c i u m  a b s o r p t i o n  and b a l a n c e  i n  man. J .  C 1 .  

N u t r i t i o n ,  22: 381-390. 



37.  O s i s ,  D .  -- e t  a l . ,  1974. D i e t a r y  f l u o r i d e  i n t a k e  i n  

man. J .  Nut r . ,104 :  1313-1318. 

38. Gro th ,  E . , 1973. Two i s s u e s  of s c i e n c e  and p u b l i c  

p o l i c y :  a i r  p o l l u t i o n . .  . S t a n f o r d  U n i v e r s i t y .  Ph.D. 

Biology t h e s i s ,  534 pp .  

39. I b i d .  

4 0 .  McClure, F . J . ,  1 9 4 9 .  F l u o r i n e  i n  foods - survey  o f  

r e c e n t  d a t a .  P u b l i c  H e a l t h  R e p o r t s ,  64: 1061. 

4 1 .  Gro th ,  E . ,  1973. Two i s s u e s  of s c i e n c e  and p u b l i c  

p o l i c y :  a i r  p o l l u t i o n . .  . S t a n f o r d  U n i v e r s i t y .  Ph.D. 

Biology t h e s i s ,  534 pp.  

42. PichG, Lucien .  Chimie de l ' e n v i r o n n e m e n t ,  chap.  X V I I I .  

Un ive r s i tG  de  Montrgal ,  1974-1975. 

43. E h r l i c h ,  P a u l .  P o p u l a t i o n ,  Ressources ,  Environnement.  

k d i t i o n s  ArthSme Fayard ,  1972,  435 pp .  

4 4 .  Anonymous. Survey conducted by t h e  "Consortium de  

r e c h e r c h e  s u r  l ' e a u "  , Montrgal ,  1975. 



45. F e r l a n d ,  M . G .  and R.M. Gagnon, 1967.  Cl imat  du 

QuGbec mGridiona1. M i n i s t Z r e  d e s  R i c h e s s e s  

n a t u r e l l e s  , gouvernement du QuGbec, M. P . 1 3 , 9 3 .  

46 . Gouvernement du QuGbec, 197 4 .  D o s s i e r  t e c h n i q u e  

s u r  l a  f l u o r u r a t i o n .  Minis  t S r e  d e s  Af f  a i r e s  s o c i a l e s  , 

159 pp.  

47. P ichE,  Luc ien .  Chimie de  l ' e n v i r o n n e m e n t .  U n i v e r s i t g  

de  MontrGal ,  1974-1975. 

48. I b i d .  

4 9 .  C o n s e i l  c o n s u l t a t i f  d e  l ' e n v i r o n n e m e n t .  ConsGquences 

g c o l o g i q u e s  de  l a  f l u o r u r a t i o n  d e  l ' e a u  au QuEbec. 

Gouvernement du QuGbec, August 1975. 

5 0 .  I b i d .  

51.  I b i d .  

5 2 .  B e l l e m a r r e ,  Michel  and Giroux,  I s a b e l l e .  Les 

f  l u o r u r e s  e t  1 envi ronnement  humain. Minis  t Z r e  d e s  

A f f a i r e s  s o c i a l e s ,  gouvernement du Qugbec,  June  1978. 



53. Rose, Dyson and M a r i e r ,  John R. Envi ronmenta l  

F l u o r i d e  1977.  A s s o c i a t e  Committee on S c i e n t i f i c  

C r i t e r i a  f o r  Env i ronmenta l  Q u a l i t y .  N a t i o n a l  

Research C o u n c i l ,  Canada,  1977.  

54.  P l u n k e t t ,  E.R. Handbook o f  I n d u s t r i a l  Tox ico logy ,  

pp. 187-190. Chemical P u b l i s h i n g  Co. I n c . ,  N e w  York, 

N . Y . ,  U.S.A., 1976. 

55. Anonymous. M o d i f i c a t i o n s  d e  l a  couche d ' o z o n e  

r g s u l t a n t  d e s  a c t i v i t g s  d e  l'homrne. E f f e t s  d e s  CFM 

( c h l o r o f  luo romgthanes )  . Rappor t  du Comite c o n s u l t a t i f  

du SEA s u r  l a  p o l l u t i o n  s t r a t o s p h g r i q u e .  Environment  

Canada, 05-11-76. 

56. P i c h 6 ,  Luc ien .  Chimie d e  l ' e n v i r o n n e m e n t .  U n i v e r s i t g  

de Mont rga l ,  1974-1975. 

57.  I b i d .  

58.  I b i d .  

59. I b i d .  

60. I b i d .  



61. I b i d .  

6 2 .  Dobbs, C. G.  F l u o r i d e  and t h e  environment.  

F l u o r i d e .  J u l y  1974. 

6 3 .  Dickey,  Lawrence D .  & Assoc. C l i n i c a l  Ecology. 

Cha r l e s  C .  Thomas p u b l i s h e r ,  S p r i n g f i e l d ,  I l l i n o i s ,  

U.S.A. 1976. 



C H A P T E R  2 

I N D U S T R Y  AND T H E  E M I S S I O N  

O F  F L U O R I D E S  I N T O  T H E  A I R  



CHAPTER 2 

INDUSTRY AND THE EMISSION OF 

FLUORIDES I N T O  THE A I R  

The emiss ion  o f  f l u o r i d e s  by i n d u s t r y  i s  an i m p o r t a n t  s o u r c e  

of  env i ronmenta l  p o l l u t i o n ,  bo th  i n  t h e  atmosphere and i n  t h e  

work p l a c e  f o r  employees i n  c e r t a i n  t y p e s  o f  p l a n t s  ( 1 4 )  . 

2 . 1  TvQes of  f l u o r i d e s  

I n  t h i s  c o n t e x t ,  i t  i s  i m p o r t a n t  t o  know t h a t  f l u o r i d e s  may 

b e  found i n  t h e  form of p a r t i c l e s .  I n  Quebec,  i n  1972,  

t h e  t o t a l  e m i s s i o n  o f  f l u o r i d e s  i n t o  t h e  atmosphere 

was e s t i m a t e d  t o  be  around 7  750 t o n s ,  50% o f  t h e  Canadian 

t o t a l  f o r  t h e  p e r i o d  (1) . 

2 . 2  Sources  of  f l u o r i d e s  

These e m i s s i o n s  come from t h r e e  main c a t e g o r i e s  o f  p l a n t s  

i n  Quebec. P l a n t s  p roduc ing  pr imary  aluminum, which 

a r e  l o c a t e d  i n  t h e  regi 'ons  of  Arvida ,  Shawinigan,  

Beauharnois  , ? l e  Maligne and Ba ie  Comeau, a r e  r e s p o n s i b l e  

f o r  more t h a n  6 700 t o n s  o f  e m i s s i o n s .  The s e c t o r  

p roduc ing  f e r t i l i z e r  r a n k s  second ,  w i t h  e m i s s i o n s  of 373 



t o n s  of f l u o r i d e s  i n  1972. S t e e l  p r o d u c t i o n  f o l l o w s  

i n  t h i r d  p l a c e  wi th  a  t o t a l  o f  198 t o n s  of f l u o r i d e s .  

I n  t h e  e l e c t r o l y t i c  v a t  p r o c e s s  f o r  t h e  p r o d u c t i o n  

o f  aluminum c r y o l i t e ,  a  compound of  aluminum and sodium 

(NA3 A 1  F6) i s  used.  The emiss ions  o f  f l u o r i d e s  

a r e  caused by: 

1. t h e  h i g h  t e m p e r a t u r e s  i n  t h e  e l e c t r o l y t i c  v a t  

p r o c e s s ,  t h u s  d i f f u s i n g  i n t o  the  atmosphere a  

c o n s i d e r a b l e  q u a n t i t y  o f  f l u o r i d e s ;  

2 .  t h e  p r o d u c t i o n  o f  h y d r o f l u o r i c  a c i d  i n  t h e  form 

o f  vapour;  

3 .  the p r e s e n c e  of s i l i c o n  f l u o r i d e s  and f l u o r i d e  

p a r t i c l e s  which a r e  t h e n  washed i n t o  t h e  

r e a c t i v e  g a s .  

S i x t y - s i x  p e r c e n t  o f  t h e s e  emiss ions  a r e  d i s c h a r g e d  

through c e i l i n g  v e n t i l a t o r s  i n  t h e  v a t  a r e a s .  The 

o t h e r  f l u o r i d e s  r e a c h  t h e  atmosphere v i a  chimneys 

which a r e  p a r t  of  t h e  p u r i f i c a t i o n  systems;  t h e s e  

p a r t i a l l y  f i l t e r  t h e  gas sucked up by v e n t i l a t i o n  on 

t h e  v a t s  themse lves .  



I n  f e r t i l i z e r  p l a n t s ,  t h e  the rmal  r e a c t i o n  p r o c e s s  of 

t h e  phospha te  i s  t h e  major  cause  of  e m i s s i o n s  of 

hydrogen f l u o r i d e s  . U n f o r t u n a t e l y ,  t h i s  t y p e  o f  

p r o d u c t i o n  h a s  n o t  been i n v e s t i g a t e d  ve ry  thoroughly  

i n  QuGbec. However, t h e  f o l l o w i n g  t a b l e  g i v e s  a  

f a i r l y  good i n d i c a t i o n  o f  t h e  emiss ion  of f l u o r i d e s  

t h r o u g h o u t  Canada i n  t h i s  a r e a  o f  f e r t i l i z e r  

p r o d u c t i o n .  

TABLE I 

Emission o f  f l u o r i d e s  by Canadian f e r t i l i z e r  p l a n t s  

i n  1972 

PROCESS TOTAL EMISSION 
OF FLUORIDES ( t o n s )  

Phosphor ic  a c i d  

Ammonium phospha te  

T r i p l e  superphospha te  

Superphosphate  

Primary phosphorus  



I n  t h e  p r o d u c t i o n  o f  i r o n  and  s tee l ,  f l u o r s p a r  i s  used  

t o  remove i m p u r i t i e s  d u r i n g  s m e l t i n g  and t o  f a c i l i t a t e  

t h e  s e p a r a t i o n  o f  t h e  l i q u i d  m e t a l  from t h e  s l a g  by 

c o n s i d e r a b l y  i n c r e a s i n g  t h e  f l u i d i t y  o f  t h e  s l a g .  I n  

s t e e l  works ,  t h e  u s e  o f  e l e c t r i c  f u r n a c e s  f o r  t h e  

p r o d u c t i o n  o f  s tee l  i s  w i d e s p r e a d  and e i g h t  t o  t e n  pounds 

of  f l u o r s p a r  a r e  g e n e r a l l y  u s e d  f o r  each  t o n  o f  s tee l  

produced  by t h i s  p r o c e s s .  A s  a  r e s u l t ,  t h i s  

m a n u f a c t u r i n g  s e c t o r  was r e s p o n s i b l e  f o r  d i s c h a r g i n g  i n t o  t h e  
a tmosphere  

abou t  198  t o n s  o f  f l u o r i d e s  i n  Quebec  i n  1972.  

C o n d i t i o n s  i n  t h e  work p l a c e  

I t  i s  e s p e c i a l l y  i n t e r e s t i n g  t o  s t u d y  t h e  q u a l i t y  o f  

employee working  c o n d i t i o n s  i n  t h e  t h r e e  s e c t o r s  ment ioned  

above.  I n  Quebec ,  i t  h a s  been  p o s s i b l e  t o  measure t h e  

amount o f  f l u o r i d e s  i n  t h e  work p l a c e  o f  employees i n  

t h e  v a t  a r e a s  f o r  t h e  aluminum e l e c t r o l y t i c  p r o c e s s .  The 

r e s u l t s  w e r e  o b t a i n e d  from two aluminum p l a n t s .  

2 .3 .1  Accumulat ion of  f l u o r i d e s  i n  the b o d i e s  of  

worke r s  exposed  t o  them ---__-_-_- ............................... 

A s  an employee spends  a  t h i r d  o f  h i s  l i f e  a t  work, 

it i s  l o g i c a l  t o  assume t h a t  h e  may accumula te  



p o l l u t a n t s  i n  h i s  body i f  they  a r e  p r e s e n t  a t  h i s  

work p l a c e .  Those who a r e  exposed r e g u l a r l y  t o  

f l u o r i d e  g a s e s  and p a r t i c l e s  a r e  l i k e l y  t o  be a d d i t i o n a l y  

a f f e c t e d  by t h e  f l u o r i d a t i o n  of  w a t e r .  The 

mechanics of a b s o r p t i o n  and e x c r e t i o n  o f  f l u o r i d e s  

by a  pe r son  a r e  p a r t  of  medica l  knowledge, and i t  

must be  r e a l i z e d  t h a t  a  worker r e g u l a r l y  exposed 

t o  f l u o r i d e s  may accumula te  i n  h i s  body a  c o n s i d e r a b l e  

q u a n t i t y  of t h e s e  s u b s t a n c e s .  A normal man 

b r e a t h e s  i n  abou t  2 0  c u b i c  met res  of a i r  d a i l y ,  a 

t h i r d  of  t h i s  a t  h i s  work p l a c e ,  o r  about  seven 

c u b i c  m e t r e s .  I f  t h e  a i r  which he b r e a t h e s  a t  work 

c o n t a i n s  f l u o r i d e s  i n  t h e  p r o p o r t i o n  of  t h r e e  t o  

f o u r  m i l l i g r a m s  p e r  c u b i c  m e t r e  o f  a i r ,  a  r a p i d  

c a l c u l a t i o n  i n d i c a t e s  t h a t  t h e  worker absorbs  2 1  

t o  28 m i l l i g r a m s  on t h e  job  d a i l y .  

An American s t u d y  ( 2 )  h a s  shown t h a t  i n  t h e  c a s e  

o f  employees i n  t h e  v a t  a r e a s  f o r  t h e  aluminum 

e l e c t r o l y t i c  p r o c e s s  who a r e  exposed t o  f l u o r i d e  

c o n c e n t r a t i o n s  i n  t h e  a i r  exceeding t h e  norm o f  

2 , 5  m i l l i g r a m s  p e r  c u b i c  m e t r e  of a i r  and whose 

u r i n e  c o n t a i n s  f l u o r i d e  i n  excess  of 9 ppm ( p a r t s  

p e r  m i l l i o n ) ,  t h e  i n c i d e n c e  of  o s t e o s c l e r o s i s  i s  

o f t e n  h i g h .  



This  same s t u d y  i n d i c a t e d  t h a t  i n  e i g h t  X-ray 

r e p o r t s  t h e r e  were no s i g n s  o f  o s t e o s c l e r o s i s  i n  

t h e  c a s e  of  workers  exposed t o  f l u o r i d e s  n o t  

exceed ing  t h e  norm o f  2 -5 mg/m3 of  a i r .  I n  t h e s e  

c a s e s ,  t h e  r a t e  of f l u o r i d e s  found i n  t h e  u r i n e  

d i d  n o t  exceed 5 ppm. 

I n  comparing t h e  exposure  of workers  i n  an 

aluminum p l a n t  t o  f l u o r i d e  gases  and p a r t i c l e s  

w i t h  t h e  r a t e  of  f l u o r i d e s  i n  t h e  u r i n e  of  workers  

i n  a n o t h e r  aluminum p l a n t  i n  Qugbec, one can  under- 

s t a n d  more p r e c i s e l y  t h e  problems which may a r i s e  

f o r  t h i s  c a t e g o r y  o f  workers ,  i f  t h e  w a t e r  i s  

f l u o r i d a t e d .  

Tab le  11 g i v e s  t h e  amounts of  f l u o r i d e  g a s e s  (Fg) 

and p a r t i c l e s  (Fp)  measured i n  an aluminum p l a n t  i n  

Qugbec. The two measurements w e r e  added t o  produce  

t h e  t o t a l  amount. 



TABLE I11 

R e s u l t s  o f  t h e  measurement o f  f l u o r i d e  g a s e s  

and p a r t i c l e s  i n  t h e  work p l a c e  a t  an 

aluminum ~ l a n t  i n  Ouebec 
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I t  w i l l  be  n o t e d  t h a t  t h e  norm f o r  t h e  t o t a l  

amount o f  f l u o r i d e s  i n  t h e  a i r  ( 2 . 5  mg/m3) i s  

v e r y  o f t e n  exceeded  i n  t h e  work p l a c e  o f  employees 

i n  an  aluminum p l a n t .  

I n  T a b l e  111, w e  r e p r o d u c e  t h e  l e v e l  of  f l u o r i d e s  

i n  t h e  u r i n e  o f  employees i n  a n  aluminum p l a n t  i n  

Quebec .  These r a t e s  w e r e  r e v e a l e d  d u r i n g  a m e d i c a l  

checkup o f  t h e s e  employees i n  1977.  



T A B L E  I11 

F L U O R I D E S  NUMBER O F  S A M P L E S  

FPm 



2 .3 .3  I n c i d e n c e  o f  ~ o s s i b l e  o s t e o s c l e r o s i s  

I n  t h e  l i g h t  o f  t h e s e  f i g u r e s  ( T a b l e s  I1 and 111), 

even  though t h e y  a r e  l i m i t e d  t o  two aluminum 

p l a n t s  i n  Quebec, it can  be  assumed t h a t  an  

i n c i d e n c e  o f  os  t e o s c l e r o s i s  i s  l i k e l y ,  a l t h o u g h  w e  

do n o t  have  p r e c i s e  f i g u r e s  c o n c e r n i n g  t h e  s p e c i f i c  

s t a t e  o f  h e a l t h  o f  e a c h  o f  t h e  workers  i n  Qusbec.  

2 .3 .4  E f f e c t s  o f  f l u o r i n e  on t h e  h e a l t h  o f  workers  

Be l l emare  and Giroux have  made a  s t u d y  on t h e  

e f f e c t s  o f  e m i s s i o n s  o f  f l u o r i n e  i n  an aluminum 

p l a n t  on t h e  h e a l t h  o f  workers  and have  conf i rmed 

t h a t  workers  d i r e c t l y  exposed  t o  t h e s e  may s u f f e r  

a  h i g h e r  r a t e  o f  f l u o r i d e  i n t a k e  (13 )  . The 

symptoms d e s c r i b e d  by Roholm a r e  h e a d a c h e s ,  

d i z z i n e s s ,  s t i f f n e s s ,  r h e u m a t i c  p a i n ,  i n s o m n i a ,  

f a t i g u e ,  d i a r r h e a ,  c o n s t i p a t i o n ,  nausea ,  v o m i t i n g  

and d i f f i c u l t y  i n  b r e a t h i n g  ( 4 )  . 

2.4 Comments on f l u o r o s i s  o f  i n d u s t r i a l  o r i s i n  

Accord ing  t o  L a r g e n t ,  much more i n f o r m a t i o n  i s  now 

a v a i l a b l e  on f l u o r o s i s  o f  i n d u s t r i a l  o r i g i n  p e r t a i n i n g  

t o  d e p o s i t s  o f  f l u o r i d e s  i n  t h e  bones o f  an imals  and men. 



The f i r s t  r e p o r t e d  c a s e  o f  f l u o r o s i s  of  t h e  bones and 

l igaments  goes back t o  1933. Among t h e  symptoms w e r e  a  

g r e a t e r  o p a c i t y  o f  bony t i s s u e  t o  X-rays, t h e  fo rmat ion  

o f  bony growths on t h e  r i b  cage and t h e  c a l c i f i c a t i o n  o f  

t h e  i n t e r v e r t e b r a l  l i g a m e n t s .  F l u o r o s i s  a l s o  causes  

changes i n  t h e  s t r u c t u r e  o f  t h e  t e e t h  ( s p o t t e d  enamel)  ( 3 )  . 

The f l u o r i d e  l e v e l  i n  t h e  u r i n e  s e r v e s  a s  a  gu ide  i n  

d e v i s i n g  p r e v e n t i v e  measures f o r  exposed employees.  I t  

can be s t a t e d  

( a )  t h a t  a s  long a s  t h e  p r o p o r t i o n  o f  f l u o r i d e s  i n  t h e  

u r i n e  i s  less t h a n  4 ppm, t h e r e  i s  l i t t l e  c a u s e  f o r  

a larm;  

(b) t h a t  when t h e  r a t e  of  f l u o r i d e s  i n  t h e  u r i n e  r e a c h e s  

6 pmm, examina t ion  o f  workers  and t e c h n i c a l  p r e v e n t i o n  

measures must be  c o n s i d e r e d ;  

( c )  t h a t  a t  8 pmm and beyond one can a n t i c i p a t e  r a d i o l o g i c a l  

o p a c i f i c a t i o n  through accumula t ion  o f  f l u o r i n e  i n  t h e  

bone s t r u c t u r e  i f  t h e  r a t e  of exposure  remains t h e  

same o v e r  a  p e r i o d  o f  s e v e r a l  y e a r s  ( 5 )  . 



I n  i n d u s t r y ,  d u s t  p a r t i c l e s  l a d e n  w i t h  f l u o r i d e s  p l a y  

a  r o l e  i n  a  h i g h  p r o p o r t i o n  o f  c a s e s  o f  e x p o s u r e ,  r e a l  

o r  presumed, t o  f l u o r i d e s  and t h e  i n g e s t i o n  o f  t h e s e  

p a r t i c l e s  can be a  d e t e r m i n i n g  f a c t o r .  I n d u s t r i a l  e x p o s u r e  

t o  f l u o r i d e s  can  be due i n  l a r g e  p a r t  t o  f l u o r i d e  g a s e s ,  

b u t  even  i n  t h e s e  c a s e s ,  o n l y  r a r e l y  can t h e  r i s k  o f  

i n g e s t i o n  be e l i m i n a t e d  e n t i r e l y ,  e i t h e r  because  o f  t h e  

e v e r  p r e s e n t  r i s k  o f  c o n t a m i n a t i o n  from food and d r i n k  

i n  t h e  work p l a c e  o r  from t h e  t r a n s f e r  t o  t h e  d i g e s t i v e  

t r a c t  o f  phlegm c a r r y i n g  f l u o r i d e s  which have  been  i n h a l e d .  

When worke r s  a r e  exposed t o  a m i x t u r e  o f  f l u o r i d e  g a s e s  

and p a r t i c l e s ,  a b s o r p t i o n  can  be b o t h  r e s p i r a t o r y  and 

d i g e s t i v e  ( 6 )  . 

2.5 Atmospher ic  p o l l u t i o n  o f  t h e  neighbourhood ( 1 2 )  

P o l l u t i o n  o r i g i n a t i n g  i n  i n d u s t r y  and caused  by e m i s s i o n s  

o f  f l u o r i d e s  i n t o  t h e  a i r  can a l s o  a f f e c t  human b e i n g s  a s  

w e l l  as a n i m a l  and p l a n t  l i f e  i n  t h e  v i c i n i t y  o f  t h e s e  

i n d u s t r i e s .  Th i s  i s  made c l e a r  i n  t h e  e n v i r o n m e n t a l  

s t u d i e s  c a r r i e d  o u t  by SPEQ i n  t h e  Arv ida  s e c t o r  

( f o r m e r l y  t h e  town o f  Arv ida )  o f  t h e  town o f  J o n q u i e r e  

exposed  t o  e m i s s i o n s  o f  f l u o r i d e s  by Alcan .  



They d e a l  w i th  t h e  e f f e c t  of  f l u o r i d e s  i n  t h e  atmosphere 

on neighbour ing waterways and t h e  e f f e c t  of p a r t i c l e s ,  

s u l f u r  d iox ide  and f l u o r i d e s  on t h e  animal and p l a n t  l i f e  

of t h i s  r eg ion ,  The r e s u l t  of t h e s e  s t u d i e s  i s  summariz- 

ed i n  t h e  fo l lowing  s e c t i o n .  

The f l u o r i d e  g a s e s  which a r e  emi t t ed  by t h e  p l a n t  

chimneys f a l l  on t h e  ground and t h e r e  i s  no doubt  

t h a t  t h e y  a f f e c t  t h e  waterways; however, t h i s  

phenomenon ha s  no t  been s t u d i e d  s p e c i f i c a l l y  up t o  

now. The fo l l owing  map, i l l u s t r a t e s  t h e  d i s t r i b u t i o n  

of  c o n c e n t r a t i o n s  of f l u o r i d e s  on t h e  ground i n  t h e  

Saguenay r eg ion .  It  was determined from an a n a l y s i s  

of 350 samples of  snow taken  from t h i s  i n h a b i t e d  

t e r r i t o r y  a s  a  whole. 

However, it was imposs ib le  t o  e s t a b l i s h  t h e  r e l a t i o n -  

s h i p  which e x i s t  between t h e  f l u o r i d e  c o n c e n t r a t i o n s  

found i n  t h e  snow and t h o s e  measured i n  t h e  r i v e r s  

system of t h e  Saguenay. region.  Data a v a i l a b l e  i n d i -  

c a t e  t h a t  t h e  wa te r  l e v e l s  of  f l u o r i d e s  a r e  low. 

They va ry  between 0.02 and 0.19 mg/l a s  shown i n  t h e  

fo l lowing  t a b l e .  

However, t h e  q u a n t i t y  of d a t a  a v a i l a b l e  i s  t o o  l i m i -  

t e d  and t h e  pe r i od  of obse rva t i on  du r ing  which t h i s  

s t u d y  was conducted i s  t o o  s h o r t  t o  e v a l u a t e  w i th  



p r e c i s i o n  t h e  r e a l  s i g n i f i c a n c e  of  t h e s e  a tmospher ic  

emiss ions .  There fo re ,  it i s  b e l i e v e d  t h a t  t o  r e a c h  

more d e f i n i t e  c o n c l u s i o n s ,  a  s p e c i f i c  moni te r ing  

programme e x t e n d i n g  over  a  p e r i o d  of t i m e  s u f f i c i e n -  

t l y  long  t o  g i v e  u s  a  complete p i c t u r e  of t h e  hydro- 

l o g i c a l  c o n d i t i o n s  of t h e  r e g i o n  should be p u t  i n t o  

e f f e c t .  

F i n a l l y ,  a s  mentioned l a t e r  i n  t h i s  r e p o r t ,  o u r  

knowledge concern ing  t h e  e f f e c t s  of f l u o r i d e s  on 

t h e  a q u a t i c  fauna  i s  r a t h e r  l i m i t e d .  W e  b e l i e v e  

t h a t  a  more i n t e n s i v e  r e s e a r c h  program should  be 

c a r r i e d  o u t  i n  t h i s  a r e a .  
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2.5 .2  The norms f o r  d u s t  i n  t h e  a i r  and 

f o r  f l u o r i d e  g a s e s  o f t e n  exceeded  ( 1 2 )  ------------- ------------------- 

W e  have  s e e n  t h a t  t h e  norms e s t a b l i s h e d  f o r  d u s t  

i n  t h e  a i r  a r e  f r e q u e n t l y  exceeded  and t h a t  t h e  

l e v e l s  o f  f l u o r i d e  g a s  exceed  t h e  amounts 

e s t a b l i s h e d  a s  o b j e c t i v e s  f o r  a  r e s i d e n t i a l  o r  

i n d u s t r i a l  zone .  

The n o r t h e r n  d i s t r i c t  o f  t h e  Arv ida  s e c t o r  h a s  

b e e n  p a r t i c u l a r l y  i n c o n v e n i e n c e d  by t h e s e  

c o n t a m i n a n t s  e m i t t e d  by t h e  Alcan p l a n t s  b e c a u s e  

o f  t h e  p r e v a i l i n g  s o u t h e a s t e r l y  winds .  

2 . 5 - 3  E f f e c t s  o f  f l u o r i d e s  on farm an ima l s  ( 1 2 )  .................................... 

S t u d i e s  d e a l i n g  w i t h  t h e  c o n c e n t r a t i o n  o f  f l u o r i d e s  

i n  f o d d e r  h a v e  shown l e v e l s  e x c e e d i n g  t h e  norms 

e s t a b l i s h e d  t o  p r o t e c t  l i v e s t o c k  a g a i n s t  t o x i c  

e f f e c t s  . 

A s  one o f  t h e  p r i n c i p a l  e f f e c t s  i s  changes  i n  

d e n t i t i o n ,  d a i r y  p r o d u c t i o n  c o u l d  be a d v e r s e l y  

a f f e c t e d .  



The r eade r  w i l l  f i n d  a  more d e t a i l e d  d e s c r i p t i o n  

of  animal f l u o r o s i s  and i t s  economic repercuss ions  

i n  chapte r  3 of t h i s  r e p o r t .  

2.5.4 E f f e c t s  on p l a n t  l i f e  ( 1 2 )  ----------- --------- 

I n  t h e  case  of t h e  v e g e t a t i o n ,  s t u d i e s  of t h e  

e f f e c t s  of t h e  l e v e l s  of f l u o r i d e  gas recorded 

have shown t h a t  s e n s i t i v e  p l a n t  s p e c i e s  may be 

a f f e c t e d  by t h i s  p o l l u t a n t .  This i s  confirmed, 

moreover, by f i n d i n g s  which i n d i c a t e  t h a t  damage 

t o  coni fe rous  t r e e s  and c e r t a i n  f lowers  could 

impair  t h e i r  growth and l e s s e n  t h e i r  ornamental 

va lue .  

However, over  t h e  y e a r s ,  n a t u r a l  and sometimes 

d e l i b e r a t e  s e l e c t i o n  of  s p e c i e s  r e s i s t a n t  t o  

f l u o r i d e s ,  a t  t h e  expense of s e n s i t i v e  s p e c i e s ,  

has considerably  tempered the  harmful e f f e c t s  of 

f l u o r i d e s  and ensured t h e  growth of  a  very 

r e s i l i e n t  and impor tan t  type of p l a n t  l i f e  i n  t h e  

Arvida s e c t o r  ( 1 2 ) .  



2 .5 .5  F l u o r o s i s  i n  t h e  neiqhbourhood (13)  -------------------- --------- 

I n  1946,  Murray and Wilson de sc r i bed  a  form o f  

c h r o n i c  f l u o r o s i s  found among peop le  who l i v e  i n  

t h e  v i c i n i t y  o f  aluminum p l a n t s  and a r e  exposed 

t o  emi s s ions  of t o x i c  f l u o r i d e  from t h e s e  p l a n t s .  

The animals  and p l a n t s  of  t h e  exposed a r e a s  a l s o  

s u f f e r  from t h e  e f f e c t s  of  t h i s  form of  p o l l u t i o n .  

P a t i e n t s  a f f l i c t e d  s u f f e r  from headaches ,  rheumat ic  

p a i n ,  i n d i g e s t i o n ,  muscular  s t i f f n e s s  and b l u r r e d  

v i s i o n .  I n  c e r t a i n  c a se s  t h e r e  a r e  s i g n s  o f  

f l u o r o s i s  of t h e  s k e l e t a l  system. 

F l u o r o s i s i s  lrarelydiagnosed a t  t h e  o n s e t  o f  t h e  

d i s e a s e ,  a s  t h e  symptoms observed a r e  common t o  

o t h e r  d i s o r d e r s ,  making d i a g n o s i s  d i f f i c u l t .  

To p r e v e n t  t h i s  d i s e a s e ,  i n h a b i t a n t s  o f  t h e s e  

r e g i o n s  a r e  adv i sed  t o  have p e r i o d i c  medica l  

examinat ions  f o r  e a r l y  d e t e c t i o n  and t o  undergo 

e f f e c t i v e  t r e a t m e n t  b e f o r e  t h e  chron ic  s t a g e  i s  

r eached .  



2 . 6  Conclus ions  

2 - 6  -1 I n d u s t r i a l  a c t i v i t y  i n  i t s  emiss ion  o f  f l u o r i d e s  

i s  an i m p o r t a n t  s o u r c e  o f  env i ronmenta l  p o l l u t i o n ,  

b o t h  i n  t h e  atmosphere and d i r e c t l y  i n  t h e  work 

p l a c e  i n  c e r t a i n  c a t e g o r i e s  of  p l a n t s .  

2.6.2 I n  1 9 7 2 ,  abou t  7  750 t o n s  of f l u o r i d e s  were 

d i s c h a r g e d  i n t o  t h e  atmosphere i n  Quebec ,  about  

50% o f  t h e  t o t a l  emiss ion  o f  f l u o r i d e s  i n  Canada 

f o r  t h e  same p e r i o d .  

2.6.3 Recent  surveys.  have shown t h a t  t h e  a c c e p t a b l e  norm 

f o r  f l u o r i d e s  i n  t h e  a i r  ( 2 . 5  mg/mJ) i s  o f t e n  

exceeded a t  t h e  work p l a c e s  o f  employees i n  

aluminum p l a n t s .  

Fur thermore ,  i n  some c a s e s ,  t h e  p r e s e n c e  o f  

f l u o r i d e s  i n  t h e  u r i n e  o f  employees exceeded 

e s t a b l i s h e d  norms. 

2.6.4 Faced w i t h  such a  s i t u a t i o n ,  t h e  committee e x p r e s s e d  

c b n s i d e r a b l e  r e s e r v e  concern ing  t h e  r e a l  v a l u e  

o f  a r t i f i c i a l  f l u o r i d a t i o n  o f  w a t e r .  The c o n c l u s i o n  

was reached t h a t  t h i s  would o n l y  i n c r e a s e  t h e  

amounts o f  f l u o r i d e s  t o  which c e r t a i n  workers  a r e  



a l r e a d y  exposed beyond s a f e t y  l e v e l s .  

2  - 6 . 5  I n d u s t r i a l  p o l l u t i o n  caused by t h e  e m i s s i o n s  o f  

f l u o r i d e s  i n t o  t h e  a i r  can a l s o  a f f e c t  human 

b e i n g s  a s  w e l l  a s  animals  and v e g e t a t i o n  i n  t h e  

neighbourhood and exposed t o  t h i s  c o n t a m i n a t i o n .  

2.6.6 Recent s t u d i e s  have shown t h a t  t h e  norms e s t a b l i s h e d  

f o r  d u s t  p a r t i c l e s  a r e  f r e q u e n t l y  exceeded and 

t h a t  t h e  l e v e l s  o f  f l u o r i d e  g a s e s  exceed t h e  

amounts e s t a b l i s h e d  f o r  a  r e s i d e n t i a l  o r  i n d u s t r i a l  

zone . 

2.6 - 7  S t u d i e s  on t h e  c o n c e n t r a t i o n  o f  f l u o r i d e s  i n  fodder  

have a l s o  r e v e a l e d  t h a t  t h e  norms e s t a b l i s h e d  t o  

p r o t e c t  l i v e s t o c k  a g a i n s t  t h e  t o x i c  e f f e c t s  o f  

f l u o r i d e s  a r e  exceeded.  The h e a l t h  of  c a t t l e  

exposed i n  t h i s  way is. s e r i o u s l y  a f f e c t e d  and mi lk  

p r o d u c t i o n  d imin i shed .  

2.6 - 8  F i n a l l y ,  i n  t h e  c a s e  o f  v e g e t a t i o n ,  t h e s e  s t u d i e s  

a l s o  showed t h a t  c e r t a i n  s p e c i e s  w e r e  damaged i n  

such a  way t h a t  t h e i r  growth cou ld  b e  impa i red  and 

t h e i r  ornamental  va lue  l e s s e n e d .  



2.6.9 "Neighbourhood f l u o r o s i s "  i s  a  form o f  c h r o n i c  

f l u o r o s i s  encountered  i n  p e o p l e ,  an imals  and 

v e g e t a t i o n  i n  t h e  v i c i n i t y  of aluminum p l a n t s  and 

o t h e r  i n d u s t r i e s  c o n t r i b u t i n g  t o  p o l l u t i o n  by 

f l u o r i d e s .  I t  i s  q u i t e  common b u t  n o t  always 

d e t e c t e d  i n  t i m e  because  o f  l a c k  of  e x p e r i e n c e  

on t h e  p a r t  o f  p r o f e s s i o n a l  and t e c h n i c a l  s t a f f  

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

p r o t e c t i n g  t h e  environment .  T r a i n i n g  i s  needed 

i n  o r d e r  t o  s i n g l e  o u t  pe r sons  l i k e l y  t o  be 

a f f e c t e d  by t h i s  t y p e  of  f l u o r o s i s .  

2.7 Recommendations 

The f o l l o w i n g  measures a r e  recommended by t h e  committee : 

2.7.1 P r o t e c t i o n  o f  h e a l t h  i n  aluminum p l a n t s  and o t h e r  

i n d u s t r i a l  s o u r c e s  of - f l u o r i d e s  ( 7 )  ................................................. 

To p r e v e n t  i n j u r y  t o  t h e  r e s p i r a t o r y  sys tem,  t h e  

c o n c e n t r a t i o n  o f  f l u o r i n e  o r  i t s  compounds must 

n o t  exceed t h e  f i x e d  maximum. 

I n d u s t r i a l  p r o c e s s e s  i n v o l v i n g  a  r i s k  o f  i n d u s t r i a l  

exposure  shou ld  be provided w i t h  a  l o c a l  v e n t i l a t i o n  



sys tem which shou ld  be mechanized,  i f  a t  a l l  

p o s s i b l e .  

Workers h a n d l i n g  dangerous m a t e r i a l  must be provided 

w i t h  chemical  s a f e t y  goggles  and p r o t e c t i v e  v i s o r s ,  

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

A s  a  supplementary  measure,  employees cou ld  a l s o  

be  f u r n i s h e d  w i t h  l a n o l i n  t o  be used a s  a  

p r o t e c t i v e  cream. 

Workers shou ld  be  f o r b i d d e n  t o  e a t  o r  d r i n k  i n  t h e  

work p l a c e .  They s h o u l d  be  reminded o f  t h e  

impor tance  of  a  h y g i e n i c  r o u t i n e  b e f o r e  meals .  

2.7.2 Medical  s u p e r v i s i o n  o f  workers  ( 8 )  ---------- ------------------- 

The r e l a t i o n s h i p  between maximal a d m i s s i b l e  

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

changes i n  t h e  r a d i o l o g i c a l  o p a c i f i c a t i o n  o f  bony 

t i s s u e  h a s  n o t  been c l e a r l y  e s t a b l i s h e d .  Medical  

s u p e r v i s i o n  o f  workers  i s  t h e r e f o r e  c a l l e d  f o r  a s  

w e l l  a s  a p p r o p r i a t e  measures t o  make c e r t a i n  t h a t  

a d m i s s i b l e  c o n c e n t r a t i o n s  o f  f l u o r i d e s  i n  t h e  a i r  

a r e  n o t  exceeded.  



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

exposed workers  s h o u l d  be checked p e r i o d i c a l l y .  

I n  a d d i t i o n ,  they  s h o u l d  undergo X-ray 

examina t ions  o f  t h e i r  bones ,  e s p e c i a l l y  o f  t h e  

p e l v i c  a r e a .  

P r o t e c t i o n  o f  p u b l i c  h e a l t h  2 . 7 - 3  -------------- ------------ 

The committee recommends t h a t  t h e  s t r u g g l e  a g a i n s t  

p o l l u t i o n  caused by f l u o r i d e s  s h o u l d  b e  i n t e n s i f i e d  

by t h e  s y s t e m a t i c  a p p l i c a t i o n  of  t h e  f o l l o w i n g  

measures : 

1. by e l i m i n a t i n g ,  a s  much a s  p o s s i b l e ,  t h e  fo rmat ion  

o f  f l u o r i d e  emiss ions  a t  t h e i r  s o u r c e ,  th rough  

t h e  use  o f  b e t t e r  t e c h n i c a l  methods; 

2 .  i f  t h i s  i s  n o t  p o s s i b l e ,  t o  d r a i n  them o f f  by 

t r e a t i n g  t h e  e f f l u e n t ;  

3 .  by choos ing  f u t u r e  s i tes  c a r e f u l l y  t o  e n s u r e  

e f f e c t i v e  d i s p e r s a l ;  

4 .  and ,  i n  a l l  c a s e s ,  by in fo rming  and e d u c a t i n g  

t h o s e  r e s p o n s i b l e  f o r  t h e  e m i s s i o n s .  



2.7.4 P u b l i c  medica l  s u p e r v i s i o n  .......................... 

The cornmi t t e e  recommends t h a t  people  l i v i n g  n e a r  

aluminum p l a n t s  and o t h e r  i n d u s t r i a l  e s t a b l i s h m e n t s  

which a r e  s o u r c e s  o f  p o l l u t i o n  from f l u o r i d e s  

undergo p e r i o d i c  medica l  examina t ions  f o r  e a r l y  

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

2 .7.5 S tudy  program on t h e  i n t a k e  o f  f l u o r i d e s  and t h e i r  

e f f e c t  on human h e a l t h  .................................................. 

The committee recommends t h a t  c o n t i n u i n g  s t u d i e s  

be  made t o  c a l c u l a t e  t h e  t o t a l  amount of  f l u o r i d e s  

absorbed  by t h e  p o p u l a t i o n  s o  t h a t  t h e  l e v e l  t o  

which i t  i s  exposed can  be  c o n t r o l l e d  s c i e n t i f i c a l l y .  

2.7.6 Program o f  e e i d e m i o l o q i c a l  and e x ~ e r i m e n t a l  s t u d i e s  --- -------- -------- ----------- ----------------- 

The committee recommends t h a t  e p i d e m i o l o g i c a l  and 

e x p e r i m e n t a l  s t u d i e s  be made on t h e  l i k e l y  muta- 

g e n i c ,  t e r a t o g e n i c  and c a r c i n o g e n i c  e f f e c t s  on 

p e o p l e  exposed,  i n  many c a s e s ,  t o  dangerous l y  h i g h  

l e v e l s  of  f  luori ldes ( 1 0 )  . 

I t  i s  recommended t h a t  t h e  e p i d e m i o l o g i c a l  s t u d i e s  



be forward look ing  and make u se  of s e n s i t i v e  

parameters  f o r  t h e  e a r l y  d e t e c t i o n  of anomalies  

t o  r e v e a l  t h e  t h r e s h o l d  l i m i t  va lue  of  f l u o r i d e  

t o x i c i t y  t o  en su re  t h a t  it i s  n o t  exceeded. 

2 . 7 . 7  R e s t r i c t i o n s  concern ing  t h e  f l u o r i d a t i o n  

of  wa te r  s u ~ ~ l i e s  ----------- ........................... 

F i n a l l y ,  t h e  committee recommends t h a t  wa t e r  s u p p l i e s  

n o t  be  f l u o r i d a t e d  t o  en su re  t h a t  working peop l e ,  

many o f  whom a r e  a l r e a d y  s u b j e c t  t o  a  h i g h e r  l e v e l  

o f  f l u o r i d e s  t han  recommended, n o t  be  exposed 

even f u r t h e r .  
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CHAPTER 3  

3 .  EFFECTS OF FLUORIDES ON THE ENVIRONMENT 

AND PROTECTION OF ECOSYSTEMS 

There i s  a n  abundant  v a r i e t y  o f  works a v a i l a b l e  on t h e  

harm done t o  g r a z i n g  an imals  by f l u o r i d e s  i n  t h e  

atmosphere,  th rough  t e r r e s t r i a l  p l a n t s  a c t i n g  a s  a g e n t s .  

By a tmospher ic  c o n v e c t i o n ,  t h e  l a t t e r  r e c e i v e  d u s t  

p a r t i c l e s  from t h e  e r o s i o n  of rocky o u t c r o p s .  The same 

mechanism o p e r a t e s  i n  t h e  e m i s s i o n  o f  f l u o r i d e s  from 

i n d u s t r i a l  s o u r c e s .  We w i l l  d e a l  b r i e f l y  w i t h  t h i s  a s p e c t  

h e r e .  However, we w i l l  c o n c e n t r a t e  more on t h e  e c o l o g i c a l  

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

3 .1  E f f e c t s  o f  f l u o r i d e s  n o t  l i n k e d  t o  t h e  f l u o r i d a t i o n  

o f  w a t e r  s u p p l i e s  (37)  

F l u o r i d e  g a s e s  (FH, S i F 4 ,  H2SiF6) o r  s o l i d s  (F6A1Na3, 

F 3 A 1 ,  F2Cal FNa, f l u o r a p a t i t e )  n o t  l i n k e d  t o  t h e  

f l u o r i d a t i o n  of w a t e r  e n t e r  p l a n t s  th rough  t h e  s t o m a t a  

o r  by d i r e c t  f o l i a r  t r a n s L o c a t i o n .  However, r a d i c u l a r  

a b s o r p t i o n  i s  a l s o  i n v o l v e d ,  e s p e c i a l l y  i n  s o i l  

h e a v i l y  p o l l u t e d  by t h e s e  s u b s t a n c e s .  



A s  f l u o r i n e  p l a y s  a  m a r g i n a l  p h y s i o l o g i c a l  r o l e  

where p l a n t  l i f e  i s  concerned and a s  it i s  n o t  

s u b j e c t  t o  metabol ism,  i t  accumula tes  a t  a  c o n s i d e r a b l e  

r a t e ,  e s p e c i a l l y  i n  t h e  f o l i a r  sys tem.  When t h e  

c o n c e n t r a t i o n  of  f l u o r i d e s  r e a c h e s  a  c e r t a i n  l e v e l ,  

which v a r i e s  w i t h  each s p e c i e s ,  f o l i a r  damage can  be  

n o t e d .  The c h a r a c t e r i s t i c s  a r e  c h l o r o t i c  s t r e a k s  i n  

some c a s e s  o r ,  i n  o t h e r s ,  a  g r e e n i s h  g ray  c o l o u r i n g  

o f  t h e  parenchyma b e f o r e  n e c r o s i s  d e v e l o p s .  

The f o l i a r  l imb as a  whole t a k e s  on a  brownish c o l o u r  

w i t h  a d a r k e r  l i n e  i n d i c a t i n g  t h e  l i m i t  between t h e  

a f f e c t e d  area and t h e  r e s t  of t h e  l e a f .  

I n  c o n i f e r s ,  t h e  n e c r o t i c  zones become brownish  towards  

t h e  b a s e .  

3 .1 .1  E f f e c t s  on v e g e t a t i o n  ------------- ------- 

There i s  a g r e a t  v a r i a b i l i t y  i n  t h e  t o x i c  

e f f e c t s  of  f l u o r i d e s  on v e g e t a t i o n .  The most 

s e n s i t i v e  p l a n t s  can be a f f e c t e d  by a  w e e k ' s  

e x p o s u r e  t o  a  c o n c e n t r a t i o n  of a b o u t  1 ppb 

( p a r t  p e r  b i l l i o n )  o f  t h i s  e l e m e n t .  The most 



t o l e r a n t  deve lop  n e c r o s e s  on ly  when exposed 

t o  c o n c e n t r a t i o n s  twenty  t imes  g r e a t e r .  

S p e c i e s  p a r t i c u l a r i l y  s e n s i t i v e  t o  f l u o r i d e s  

a r e  t h e  l i l i a c e a e ,  t h e  g e n t i a n a c e a e ,  t h e  

r o s a c e a e  (Prunus  s p p . ,  Amygdalaceae i n  

p a r t i c u l a r )  , c o n i f e r s  and v i n e s .  

Whi-le g l a d i o l a  ( G l a d i o l u s  s p . ,  ) deve lop  n e c r o s e s  

when t h e r e  a r e  20  o r  more ppm of  f l u o r i n e  i n  

t h e i r  l e a v e s ,  c e r t a i n  b l a c k  w a l n u t s  (Carya  s p . )  

can c o n t a i n  up t o  1 0 0 0  ppm i n  t h e  f o l i a r  

l imb w i t h o u t  a p p a r e n t  damage. 

When s u b j e c t e d  t o  m i c r o s c o p i c  examina t ion ,  t h e  

parenchymat ic  c e l l s  a f f e c t e d  r e v e a l  g r a n u l a t i o n s ,  

v a c u o l a t i o n  and f i n a l l y  t o t a l  p l a s m o l y s i s .  I n  

a d d i t i o n ,  i n  c o n i f e r s ,  t h e  r e s i n  d u c t s  a r e  

c l o s e d  by hyper t rophy  of t h e i r  p a r i e t a l  c e l l s .  

F l u o r i d e s  s e r i o u s l y  i n h i b i t  p h o t o s y n t h e t i c  

a c t i v i t y  of  t h e  v e g e t a t i o n  when t h e y  a r e  p r e s e n t  

i n  c o n c e n t r a t i o n s  w e l l  below t h o s e  which cause  

f o l i a r  damage. I n  a d d i t i o n ,  t h e y  a l s o  i n h i b i t  

e n o l a s e ,  an enzyme n e c e s s a r y  f o r  g l y c o l y s i s  i n  



p l a n t  l i f e .  

The damage wrought i n  f o r e s t s  by f l u o r i d e  

p o l l u t i o n  can  be  very  c o n s i d e r a b l e .  I n  F r a n c e ,  

s e v e r a l  thousand h e c t a r e s  o f  c o n i f e r s  have  

a l r e a d y  been d e s t r o y e d  i n  t h e  Maurienne v a l l e y  

where,  a s  e a r l y  a s  1 9 6 0 ,  some 1 200 h e c t a r e s  

o f  P i n u s  s y l v e s t r i s  had d i s a p p e a r e d  i n  t h e  

v i c i n i t y  of an e l e c t r o c h e m i c a l  p l a n t  f o r  

p r o c e s s i n g  aluminum. 

3 . 1 - 2  E f f e c t s  on animals  ( 4 8 )  ------------------ 

Domestic animals  f e d  on f o d d e r  c o n t a i n i n g  

f l u o r i d e s  u l t i m a t e l y  show s i g n s  of  t h e  p o i s o n i n g  

known as f l u o r o s i s .  I n  a d d i t i o n  t o  i t s  own 

c y t o t o x i c  p r o p e r t i e s ,  f l u o r i n e ,  b e c a u s e  o f  i t s  

a f f i n i t i e s  f o r  cal .cium, d i s t u r b s  t h e  

o s s i f i c a t i o n  p r o c e s s .  

Taken i n  e x c e s s i v e  q u a n t i t i e s ,  i t  c a u s e s  

f l u o r o s i s ,  symptoms of which a p p e a r  i n  v a r i o u s  

d i s o r d e r s  of i n c r e a s i n g  s e v e r i t y .  The e f f e c t s  

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

o f  t h e  p o i s o n i n g .  Where t h e  e m i s s i o n  of 



f l u o r i n e  i s  g r e a t e s t ,  t h e  a n i m a l s '  t e e t h  

decay and wear o u t  comple te ly ;  t h e v  a r e  no 

l o n g e r  w h i t e  b u t  ye l low o r  brown. The an imals  become 
i n c a p a b l e  

of  g r i n d i n g  food.  The t e e t h  work l o o s e  and 

f i n a l l y  f a l l  o u t .  A s  a  r e s u l t ,  chewing 

becomes d i f f i c u l t ,  i f  n o t  i m p o s s i b l e ,  c a u s i n g  

d i g e s t i v e  a i l m e n t s ,  a  r a p i d  l o s s  of  w e i g h t ,  

a  d r o p  i n  p r o d u c t i o n  and,  f i n a l l y ,  comple te  

l o s s  of l i f e .  

I n  a d d i t i o n  t o  t h e s e  d e n t a l  d i s o r d e r s  t h e r e  a r e  

o t h e r s  : d i g e s t i v e  d i f f i c u l t i e s ,  d y s t r o p h y  o f  

t h e  bone i n  t h e  young ( r i c k e t s )  and i n  a d u l t s  

( o s t e o m a l a c i a )  . 

A f t e r  a  p e r i o d  of t i m e ,  which v a r i e s  a c c o r d i n g  

t o  t h e  i n t e n s i t y  of  t h e  p o i s o n i n g ,  locomotor  

d i s o r d e r s  appear  i n  c a t t l e  and g r a d u a l l y  t h e  

an imal  i s  unab le  t o  move. The l imbs  s w e l l ,  

l a c t e o u s  s e c r e t i o n  d i m i n i s h e s  and p r e g n a n t  

f emales  f r e q u e n t l y  a b o r t .  F i n a l l y  t h e r e  i s  a  

p r o g r e s s i v e  cachex ia  ( g e n e r a l  d e b i l i t y )  which 

i s  f a t a l  t o  t h e  a f f e c t e d  a n i m a l s .  



The maximum c o n c e n t r a t i o n  which c a t t l e  seem 

a b l e  t o  t o l e r a t e  i n  t h e i r  food i s  somewhere 

between 30 and 50 pmm of f l u o r i n e ;  i t  goes a s  

h i g h  a s  1 0 0  ppm f o r  p i g s  and 300 ppm f o r  

domes t i c  g a l l i n a c e a e  ( d o m e s t i c  fowl )  . 

Losses  i n c u r r e d  a s  t h e  r e s u l t  o f  t h e  p o i s o n i n g  

o f  d o m e s t i c  an imals  can  be  enormous f o r  

a g r i c u l t u r a l  p r o d u c e r s .  A s  an example ,  we 

c a n  ment ion  t h e  c a s e  of  ALCAN i n  A r v i d a ,  where 

1' Union des  P r o d u c t e u r s  a g r i c o l e s  demanded 

and o b t a i n e d  from t h i s  aluminum p l a n t ,  from 1951 

t o  1973, compensat ion  amounting t o  $2 868 953 

p a i d  t o  319 f a r m e r s  (Anonymous, 1975) (1) . 

There have been some improvements b u t  t o t a l  

compensat ion p a i d  i n  1977 and 1978 s t i l l  came 

t o  more t h a n  $250 ,000 .  More t h a n  3  000 head  

o f  c a t t l e  s u f f e r e d  from p o i s o n i n g  from 

f l u o r i d e s  d u r i n g  t h e s e  two y e a r s .  

P o i s o n i n g  from s e m i - l e t h a l  amounts c a u s e s  a 

f a l l i n g  o f f  i n  mi lk  p r o d u c t i o n  and a  d e c r e a s e  

i n  t h e  amount of  l i p i d s  i n  t h e  m i l k .  



Another  e c o l o g i c a l  and t o x i c o l o g i c a l  r e s u l t  

o f  f l u o r i n e  p o l l u t i o n  i s  t h e  marked 

d e t e r i o r a t i o n  of t h e  entomofauna.  I n  f a c t ,  

f l u o r i n e  i s  h i g h l y  poisonous  f o r  most i n s e c t  

l i f e .  Bees a r e  e s p e c i a l l y  s e n s i t i v e  t o  i t  

and no a p i a r y  can s u r v i v e  i n  an a r e a  where 

t h i s  p o l l u t i o n  e x i s t s .  

3 - 2  E f f e c t s  o f  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  on 

a n i m a l  and ~ l a n t  l i f e  

A v a i l a b l e  s t a t i s t i c s  on t h e  e f f e c t s  of f l u o r i d a t i o n  

o f  w a t e r  s u p p l i e s  on p l a n t  and an imal  l i f e  are t o o  

i n a d e q u a t e  t o  p r o v i d e  a  c l e a r  p i c t u r e  o f  t h e  s i t u a t i o n .  

I t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  exposure  o f  l i v i n g  

o rgan i sms  t o  c o n c e n t r a t i o n s  of1 f l u o r i d e s  r e s u l t s  i n  

an a c c u m u l a t i o n  of  t h e s e .  I t  can a l s o  b r i n g  a b o u t  

b i o c h e m i c a l  and morpho log ica l  a l t e r a t i o n s  of  t h e s e  

o r g a n i s m s .  D i r e c t l y  o r  i n d i r e c t l y ,  such changes  

c a n  l i m i t  t h e i r  a b i l i t y  t o  m a i n t a i n  t h e i r  p o s i t i o n s  

i n  n a t u r a l  ecosys tems .  

3 . 2 . 1  E f f e c t s  on animals  ------------------ 

A l l  a q u a t i c  an imals  i n g e s t  f l u o r i d e s  i n  w a t e r  



d i r e c t l y ;  m o r e o v e r ,  i n d i r e c t l y ,  h e r b i v e r o u s  

and c a r n i v e r o u s  a n i m a l s  can  b e  a f f e c t e d  by 

f l u o r i d e s  i n  t h e i r  f o o d .  

The e f f e c t s  o f  f l u o r i d e s  on f r e s h  w a t e r  

i n v e r t e b r a t e s  a r e  v e r y  i n a d e q u a t e l y  known, 

However, some s t u d i e s  h a v e  been  u n d e r t a k e n  on  

c e r t a i n  s p e c i e s  found  i n  e s t u a r i e s .  Moore 

n o t i c e d  t h a t  o y s t e r s  c o n t a i n  f l u o r i d e s  

r e a c h i n g  a  l e v e l  o f  2 ppm and above ( 5 5 ) .  

I n  t h e  v e r t e b r a t e s ,  i t  s h o u l d  b e  n o t e d  t h a t  

f r o g s '  e g g s  u n d e r g o  a d e l a y  i n  t h e i r  embryon ic  

deve lopmen t  when t h e y  are s u b j e c t e d  t o  a 

c o n c e n t r a t i o n . o f  1 ppm o f  f l u o r i d e s .  T h i s  i s  

a l s o  t r u e  f o r  t a d p o l e s  ( 8 ) .  

Wiber  ( 4 7 )  r e p o r t s  t h a t  w a t e r  w i t h  a  c o n c e n t r a t i o n  

o f  f l u o r i d e s  o f  1 . 5  ppm h a s  v i s i b l e  h a r m f u l  

effects  on  t h e  e m b r y o g e n e s i s  o f  f i s h  e g g s .  

F o l l o w i n g  an  e x t e n s i v e  r e v i e w  o f  l i t e r a t u r e  on 

the e f f e c t s  o f  f l u o r i d e s ,  t h i s  w r i t e r  c o n s i d e r s  

t h a t  i t  i s  n e c e s s a r y  t o  s u g g e s t  a  maximum 

c o n c e n t r a t i o n  o f  1 . 5  pmm of f l u o r i d e s  i n  w a t e r  

i f  t h e  a q u a t i c  l i f e  i s  t o  be m a i n t a i n e d  and 

p r e s e r v e d .  



Other  s t u d i e s  on t h e  t o x i c i t y  of f l u o r i d e s  on 

f i s h  have shown t h a t  t r o u t  eggs  do n o t  h a t c h  

normal ly  i f  1 . 5  ppm of f l u o r i d e s  a r e  p r e s e n t ;  

a d u l t  t r o u t s  a r e  k i l l e d  by c o n c e n t r a t i o n s  of 

2.7 t o  4.7 ppm i f  t h e y  a r e  exposed f o r  seve-  

r a l  days  (Newhold and S i g l e r )  ( 3 4 ) .  

Angelovic e t  -- a l .  have shown t h a t  t h e  t o x i c  

e f f e c t s  of f l u o r i d e s  rainbow t r o u t  

wa te r  c o n s i d e r e d  " s o f t " '  a r e  impor tan t  and 

r e l a t e d  t o  w a t e r  t empera tu re .  A t  12 .5  C ,  t h e  

l e t h a l  c o n c e n t r a t i o n  of  f l u o r i d e s ,  f o r  50% of 

f i s h ,  i s  between 2.6 and 6.0 ppm. A s  t h e  tem- 

p e r a t u r e  rises, t h e  t o x i c i t y  i n c r e a s e s .  

A s  t o  w a t e r s  c o n s i d e r e d  " h a r d "  ,' they  can  reduce  

t h e  t o x i c  e f f e c t s  o f  f l u o r i d e s  on a n i m a l s .  

Th i s  phenomenon may be  due t o  t h e  p r e c i p i t a t i o n  

of  f l u o r i d e s  i n  t h e  form o f  ca lc ium f l u o r i d e  

1 Hardness  of t h e  w a t e r :  t h i s  i s  caused by t h e  p r e s e n c e  of  
c a l c i u m  and' magnesium b i c a r b o n a t e s  d i s s o l v e d  i n  t h e  w a t e r .  
I t  i s  e x p r e s s e d  a s  an e q u i v a l e n t  o f  CaCo3. Water i s  
c o n s i d e r e d  s o f t  when t h e  h a r d n e s s  i n  CaCo i s  less t h a n  
60 ppm; w a t e r  i s  h a r d  when it c o n t a i n s  203 ppm o f  CaC03. 



and o f  magnesium f l u o r i d e ,  The t o x i c i t y  o f  

f l u o r i d e s  seems t o  b e  r e l a t e d  t o  t h e  i n h i b i t i o n  

o f  c e r t a i n  e s s e n t i a l  e n z y m a t i c  r e a c t i o n s  

( A n g e l o v i c  e t  a l . )  ( 4 )  . - .- 

Accord ing  t o  t h e  a u t h o r s  c o n s u l t e d ,  a  l a r g e  

number of s p e c i e s  show abnormal  r e a c t i o n s  

d u r i n g  exposure  t o  f l u o r i d e s .  The r e a c t i o n  o f  

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

number o f  f a c t o r s  s u c h  as t h e  s p e c i e s  c o n c e r n e d ,  

stress caused  d u r i n g  t h e  s t u d y ,  t h e  h a r d n e s s  

and t e m p e r a t u r e  o f  t h e  w a t e r ,  t h e  s i z e  and a g e  

o f  t h e  s p e c i e s  b e i n g  s t u d i e d  ( 4 0 )  . 

F i s h  and  o t h e r  a q u a t i c  s p e c i e s  t e n d  t o  accumula t e  

f l u o r i d e s  i n  t h e i r  o r g a n i s m s ,  ma in ly  i n  t h e  

s k e l e t o n  and  t h e  e x o s k e l e t o n .  These d e p o s i t s  

c a n  b e  v e r y  i m p o r t a n t  d e p e n d i n g  on t h e  

d i f f e r e n t  s p e c i e s  i n v o l v e d .  F u r t h e r m o r e ,  i n  

c e r t a i n  s p e c i e s  ( t h e  crab, f o r  i n s t a n c e )  , t h i s  

a c c u m u l a t i o n  may b e  r e s p o n s i b l e  f o r  d i m i n i s h i n g  

growth and r e s u l t  i n  a d e c r e a s e  i n  w e i g h t  and  

s i z e  ( 4 0 ) .  



P r a c t i c a l l y  n o t h i n g  i s  known about  t h e  e f f e c t s  

of  f l u o r i d e s  on microorganisms,  worms, i n s e c t s  

o r  a lmost  any o t h e r  i n v e r t e b r a t e s  of t h e  aqua- 

t i c  environment  (Groth)  (16)  . A s  a  r e s u l t ,  

t h e  accumulat ion p o t e n t i a l  of  f l u o r i d e s  i n  

f r e s h  wa te r  food c h a i n s  i s  comple te ly  unknown. 

On t h e  o t h e r  hand, w a t e r  f l u o r i d a t i o n  can  con- 

t r i b u t e  t o  t h e  a d d i t i o n  of  f l u o r i d e s  t o  t h e  

d i e t  of  l a n d  an imals  d i r e c t l y  by t h e  a b s o r p t i o n  

of  t h e  f l u o r i d a t e d  wa te r  o r  i n d i r e c t l y  through 

p l a n t s .  I n  t h e  l a t t e r  c a s e ,  it i s  n o t  always 

p o s s i b l e  t o  d i s t i n g u i s h  between t h e  amount of  

f l u o r i d e s  i n  t h e  p l a n t s  which i s  coming from 

s o i l  watered  and d r a i n e d  by f l u o r i d a t e d  wa te r  

from t h a t  caused by a tmospher ic  p o l l u t i o n .  

From s t u d i e s  conducted by H.L. Richardson,  

p a t h o l o g i s t  a t  t h e  U n i v e r s i t y  of Oregon, it 

h a s  been shown c o n c l u s i v e l y  t h a t  f l u o r i d e s  i n  

a  c o n c e n t r a t i o n  of  1 ppm can s t e r i l i z e  c h i n c h i l -  

l a s  on a  farm. T h i s  c o n c e n t r a t i o n  of f l u o r i d e s  

may c a u s e  a  weakening o f  t h e  i n t e s t i n e s ,  a b o r t i o n ,  

a  h igh  r a t e  o f  s t i l l  b i r t h ,  weakness i n  t h e  new- 

born and t h e  d e a t h  o f  t h e  mother a t  t h e  t i m e  



o f  e x p u l s i o n .  A l l  b r e e d e r s  had t h e  same 

problem: an ex t remely  low r a t e  of  p r o d u c t i v i t y  

and a  h i g h  m o r t a l i t y  r a t e  i n  t h e  newborn 

( 7 2 %  i n  Kelowna) ( N a t i o n a l  H e a l t h  F e d e r a t i o n )  

( 3 3 )  - 

No f i g u r e s  a r e  a v a i l a b l e  a s  t o  t h e  long-term 

impac t  of f l u o r i d a t e d  i r r i g a t i o n  w a t e r  on t h e  

m u l t i t u d e  o f  s p e c i e s  l i v i n g  i n  t h e  s o i l  

(Groth) ( 1 6 ) .  A s  a l l  l i f e  on t h e  e a r t h  depends 

on numerous b i o l o g i c a l  - p r o c e s s e s  which o p e r a t e  

'&rough s p e c i e s  l i v i n g  i n  the s o i l  ( s u c h  a s  

t h e  f i x a t i o n  o f  n i t r o g e n  and t h e  t r a n s f o r m a t i o n  

o f  o r g a n i c  m a t t e r )  , t h e  p o t e n t i a l  and cumula t ive  

t o x i c  e f f e c t s  of  f l u o r i d e s  on t h e  s o i l  

b i o t o p e  s h o u l d  b e  s t u d i e d  c a r e f u l l y  (Gro th )  ( 1 6 ) .  

3 - 2  - 2  E f f e c t s  on v e g e t a t i o n  ------------- ------- 

P l a n t s  r e c e i v e  f l u o r i d e s  from v a r i o u s  s o u r c e s :  

l a n d ,  a i r  o r  w a t e r .  For  a  p l a n t ,  t h e r e  i s  no 

r e a l  d i f f e r e n c e  between l a n d  and w a t e r  a s  a  

s o u r c e  of  f l u o r i d e s .  While p h y t o t o x i c i t y  

from f l u o r i d e s  i n  t h e  s o i l  o r  w a t e r  i s  a t  

p r e s e n t  c o n s i d e r e d  r e l a t i v e l y  u n i m p o r t a n t ,  

t h e  form and q u a n t i t y  o f  f l u o r i d e s  i n  p l a n t s  



i s  v e r y  i m p o r t a n t  f o r  g r a z i n g  an imals  

( N a t i o n a l  Academy of S c i e n c e )  ( 3 2 ) .  

F l u o r i d e s  a r e  c a p a b l e  of  a f f e c t i n g  a q u a t i c  

p l a n t  l i f e  a s  much a s  t e r r e s t r i a l  p l a n t s .  These 

two c a t e g o r i e s  r e q u i r e  t h e  same m i n e r a l  e l e m e n t s .  

I n  t h e  c a s e  o f  t e r r e s t r i a l  p l a n t s ,  a t m o s p h e r i c  

f l u o r i d e  g a s e s  can  be absorbed i n  r e l a t i v e l y  

l a r g e  amounts by t h e  f o l i a g e .  F l u o r i d e s  

o r i g i n a t i n g  i n  t h e  s o i l  a r e  absorbed by t h e  

r o o t s  i n  v e r y  s m a l l  q u a n t i t i e s .  A s  t o  emergent  

a q u a t i c  p l a n t s ,  t h e  i o n s  can be absorbed  from 

t h e  d e p o s i t  on t h e  bot tom o r  from t h e  w a t e r .  

I n  t h e  c a s e  o f  submerged a q u a t i c  p l a n t s ,  m i n e r a l  

s a l t s  a r e  absorbed  mainly  by t h e  l e a v e s .  f n  

t h i s  c a s e ,  a b s o r p t i o n  o f  t h e  i o n s  i s  r e l a t e d  

t o  t h e  p e r m e a b i l i t y  of t h e  e p i d e r m i s  and n o t  

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

s a l t s  i n  s o l u t i o n .  

F o r  i n s t a n c e ,  t h e  a b s o r p t i o n  of  a n i o n s  by t h e  

Canadian e l o d e a  seems t o  be i n d e p e n d e n t  of  t h e  

e x t e r n a l  c o n c e n t r a t i o n  o f  i o n s  i n  t h e  a tmosphere  

as a  whole,  i f  t h i s  c o n c e n t r a t i o n  i s  below 

0 . 0 5 7  ppm. The d e c r e a s i n q  s e r i e s  of  p r i n c i p a l  



a n i o n s  absorbed by p l a n t s  a r e  b i c a r b o n a t e s ,  

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

F l u o r i d e s  do n o t  appear  among t h e  p r i n c i p a l  

a n i o n s  absorbed .  

The a b s o r p t i o n  o f  a n i o n s  depends on t h e  pH f a c t o r ,  

l i g h t ,  t e m p e r a t u r e  and a  c o n c e n t r a t i o n  g r a d i e n t  

o f  t h e  d i f f e r e n t  i o n s .  

A 1  though f l u o r i d e s  a r e  widely  d i s t r i b u t e d  i n  

n a t u r e  e i t h e r  a s  a  c o n s t i t u e n t  o f  r o c k s  and s o i l  

o r  p r e s e n t  i n  p l a n t  and animal  t i s s u e ,  t h e y  a r e  

n o t  i o n s  e s s e n t i a l  t o  normal p l a n t  growth 

( M a c I n t i r e  e t  a l . )  (26)  . -- 

I t  h a s  been shown by M a c I n t i r e  e t  a l .  ( 2 6 )  ( 2 7 ) ,  -- 
P r i n c e  e t  -- a l .  ( 3 5 )  and Hurd-Karren ( 2 1 )  t h a t  

t h e  amount o f  f l u o . r i d e s  t a k e n  i n  by p l a n t s  from 

s o i l  i s  n o t  u s u a l l y  r e l a t e d  t o  t h e  f l u o r i d e  

c o n t e n t  i n  t h e  s o i l .  Bear  ( 5 )  h a s  c a l c u l a t e d  

t h a t  t h e  a v e r a g e  amount of  f l u o r i d e s  i n  

t e r r e s t r i a l  p l a n t s  i s  from 2  t o  20 ppm ( d r y  b a s e ) .  

C e r t a i n  p l a n t s ,  l i k e  t e a ,  can accumula te  more, up t o  or  

above 4 0 0  ppm. A s  t o  t h e  s o i l ,  i t s  average  

f l u o r i d e  c o n t e n t  i s  from 1 0 0  t o  300 ppm and t h i s  



amount i n c r e a s e s  w i t h  d e p t h .  The t y p e  of 

s o i l ,  i t s  phosphorus c o n t e n t  and t h e  pH 

f a c t o r  s e e m  t o  be t h e  predominant  c o n t r o l l i n g  

f a c t o r s .  I n  f a c t ,  the t o x i c i t y  of  f l u o r i d e s  

l e s s e n s  i f  t h e r e  i s  a  h i g h  pH f a c t o r  o r  i n  t h e  

p r e s e n c e  o f  p h o s p h a t e s .  There a r e  more 

f l u o r i d e s  f i x e d  i f  t h e  s o i l  i s  f i n e  r a t h e r  t h a n  

c o a r s e .  These r e s e a r c h e r s  have  a l s o  shown t h a t  

t h e  a d d i t i o n  o f  l a r g e  q u a n t i t i e s  of  w a t e r  

c o n t a i n i n g  s o l u b l e  f l u o r i d e s  t o  a c i d  s o i l  causes  

an  i n c r e a s e  o f  f l u o r i d e s  i n  t h e  p l a n t s ,  which 

can  be  harmed i n  t h i s  way. I n  t h e s e  c a s e s ,  

t h e  symptoms a r e  t h e  same a s  t h o s e  caused by 

a tmospher ic  p o l l u t i o n .  

F l u o r i d e s  canno t  be  drawn from t h e  s o i l  i n  l a r g e  

q u a n t i t i e s :  on ly  a  few ppm i f  t h e  s o i l  i s  

chalky (Aaron, D .  I .  e.t a l . )  ( 3 )  . Acid s o i l s  
, -- 

a r e  conducive t o  a  h i g h e r  c o n c e n t r a t i o n  o f  

f l u o r i d e s  i n  t h e  r o o t s  and l e a v e s  o f  p l a n t s ,  

Th i s  can be c o r r e c t e d  by a p p r o p r i a t e  l i m i n g .  

The New J e r s e y  Exper imenta l  Farm S t a t i o n  h a s  

obse rved  damage on t h e  edge  o f  l e a v e s  o f  peach 

t rees,  tomato p l a n t s  and wheat  a f t e r  hydropon ic  



c u l t i v a t i o n  i n  f l u o r i d a t e d  w a t e r  (Leone)  

( 2 5 )  . Wheat and  peach  t rees  show symptoms 

a f t e r  10 t o  1 3  d a y s  o f  c u l t i v a t i o n  i n  w a t e r  

c o n t a i n i n g  25 pprn o f  f l u o r i d e s ;  t h e  same 

phenomenon can  b e  s e e n  i n  toma toes  a f t e r  27 

days  i n  f l u o r i d a t e d  w a t e r  a t  a  l e v e l  o f  50 ppm 

o r  44 days  i n  w a t e r  w i t h  25 ppm of f l u o r i d e s .  

Rand and Schmi th  ( 3 8 )  have  r e p o r t e d  an i n c r e a s e  

o f  f l u o r i d e s  i n  f o d d e r  i n  t h e  c u l t i v a t i o n  o f  

which i r r i g a t i o n  w a t e r  c o n t a i n i n g  6 . 2  ppm o f  

f l u o r i d e s  h a s  b e e n  u s e d .  T h i s  s u g g e s t s  t h a t  

l a r g e  amounts o f  f l u o r i d a t e d  w a t e r  can  add 

s m a l l  q u a n t i t i e s  o f  f l u o r i d e s  t o  a  p l a n t .  

However, t h e .  p rob lem may be  m a r g i n a l  and v e r y  

l o c a l i s e d  ( N a t i o n a l  Academy o f  S c i e n c e s )  ( 3 2 )  . 

Smith -- e t  a L  ( 4 4 )  h a v e  shown t h a t  t h e  growth o f  

a g r e e n  u n i c e l l u l a r  a l g a  C h l o r e l l a ,  which i s  

an  i m p o r t a n t  e l e m e n t  i n  s e v e r a l  food  c h a i n s ,  

i s  i n h i b i t e d  a t  1 . 9  ppm o f  f l u o r i d e s .  

Dan i lova  ( 1 2 )  h a s  shown t h a t  a q u a t i c  p l a n t s  

c o n t a i n  f l u o r i d e s  i n  amounts r e l a t i v e l y  h i g h  

i n  r e l a t i o n  t o  t h e  h o s t  medium ( w i t h  an  i n c r e a s e  



i n  c o n c e n t r a t i o n  o f  abou t  40  ppm) . However, 

l i t t l e  i n f o r m a t i o n  e x i s t s  on t h e  c o n c e n t r a t i o n  

o f  t h e s e  f l u o r i d e s  a l o n g  a q u a t i c  food c h a i n s .  

The accumula t ion  o f  f l u o r i d e s  i n  a q u a t i c  

p l a n t s  and p l a n k t o n  i s  a  ve ry  i m p o r t a n t  phenomenon 

because  o f  i t s  p o t e n t i a l  impac t  on a l l  an imals  

which consume t h e s e  o r g a n i s m s ,  i n c l u d i n g  man. 

Some r e c e n t  d a t a  s u g g e s t  t h a t  t h e  c o n c e n t r a t i o n  

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

n o t  l e s s  t h a n  1 0  t o  1 ( 4 0 ) .  

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

d i s o r d e r s  i n  p l a n t s .  T h i s  h a s  been shown by 

t h e  ha rmfu l  e f f e c t s  which it h a s  had on 

enzymat ic  r e a c t i o n s .  F u r t h e r m o r e ,  f  l u o r o m e t a b o l i t e s  

have  been found i n  t h e  p l a n t s .  

The f i r s t  t o  be i d e n t i f i e d  w a s  f l u o r o a c e t a t e ;  

FCH2CDO-, a t o x i c  a n i o n .  I n  a n i m a l s ,  f l u o r o a c e t a t e  

i s  t r ans fo rmed  i n t o  f l u o r o c i t r a t e .  Th i s  

compound i s  n o t  m e t a b o l i z e d  o r  v e r y  s l i g h t l y  

and c a n  b lock t h e  c i t r i c  a c i d  c y c l e .  



The r e s u l t  i s  a  l o s s  o f  e n e r g y .  T h i s  

s y n t h e s  kz ing  p r o p e r t y  o f  f  l u o r o a c e t a t e  was 

f i r s t  i d e n t i f i e d  i n  S o u t h  A f r i c a n  p l a n t s :  

t h e  Dichape ta lurn  cymosum and  t h e  D t o x i c a r r u m ,  

t h e n  i n  an A u s t r a l i a n  p l a n t :  t h e  A c a c i a  

g e o r g i n a e ,  i n  t h e  s o y a  b e a n  ( 5 0 )  and i n  

l e t t u c e  ( 5 1 )  . About 1 5  v e g e t a b l e s  a r e  now 

known t o  b e  c a p a b l e  o f  p r o d u c i n g  o r g a n i c  

f l u o r i d e s  ( 5 2 )  . 

A s  M i l l e r  h a s  shown ( 5 3 )  , i t  i s  w e l l  known.  

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

v e r y  low c o n c e n t r a t i o n s .  T h i s  i s  e s p e c i a l l y  

i m p o r t a n t  when p h o s p h a t e  i o n s  and magnesium 

i o n s  are p r e s e n t .  

Ror i son  ( 5 4 )  h a s  s t u d i e d  t h e  r o l e  o f  f l u o r i d e s  

i n  i n h i b i t i n g  p h o s p h a t a s e  and  i n  h i n d e r i n g  

t h e  t r a n s f e r  o f  i o n s  i n  a  c o n c e n t r a t i o n  o f  

2  ppm. The e f f e c t i v e n e s s  o r  i n e f f e c t i v e n e s s  

of  f l u o r i d e s  i n  t h e  a b s o r p t i o n  o f  a  p h o s p h a t e  

i o n  and  i t s  t r a n s l o c a t i o n  may b e  d u e  t o  t h e  

f a c t  t h a t  t h e  p l a n t  a b s o r p t i o n  s y s t e m  d o e s  n o t  

h a v e  a  g r e a t  a f f i n i t y  f o r  f l u o r i d e s  and  t h a t  



t h e s e  i o n s  o n l y  p e n e t r a t e  s l o w l y  i n t o  t h e  

p l a n t .  

3 - 2  - 4  S u b - l e t h a l  e f f e t s  o f  f l u o r i d e s  on t h e  b e h a v i o u r  

o f  a q u a t i c  organisms and food c h a i n s  ---- -------- ................................. 

F i n a l l y ,  w e  p o s s e s s  v e r y  l i t t l e  knowledge abou t  

t h e  s u b - l e t h a l  e f f e c t s  o f  f l u o r i d e s  on t h e  

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

a q u a t i c  organisms o r  on t h e  accumula t ion  p o t e n t i a l s  

o f  t h e s e  s u b s t a n c e s  i n  t h e  food c h a i n s .  

S u b - l e t h a l  e f f e c t s  a r e  c h a r a c t e r i z e d  by t h e  

s l o w i n g  down of  g rowth ,  a  g r e a t e r  s u s c e p t i b i l i t y  

t o  d i s e a s e ,  r e d u c t i o n  o f  p h o t o s y n t h e s i s ,  

m o r p h o l o g i c a l  and b i o c h e m i c a l  a l t e r a t i o n s  

and l i m i t a t i o n s  i n  t h e  c a p a c i t y  of  t h e s e  

o rgan i sms  t o  m a i n t a i n  t h e i r  e c o l o g i c a l  

p o s i t i o n  i n  t h e  n a t u r a l  e c o s y s  t e m s  . According 

t o  some s c i e n t i s t s ,  s u c h  e f f e c t s  a r e  much 

more s e r i o u s  and c o u l d  even have a  much g r e a t e r  

e c o l o g i c a l  s i g n i f i c a n c e  t h a n  t h e  m o r t a l i t y  r i s k s  

from mass ive  f l u o r i d e  p o l l u t i o n  o v e r  s h o r t  

e x p o s u r e  p e r i o d s .  



3 . 3  CONCLUSIONS 

1. There  i s  an  abundan t  v a r i e t y  of  works a v a i l a b l e  

on t h e  harm done t o  g r a z i n g  a n i m a l s  by f l u o r i d e s  

i n  t h e  a tmosphe re ,  t h r o u g h  t e r r e s t r i a l  p l a n t s  

a c t i n g  a s  a g e n t s .  The l a t t e r  a r e  s u b j e c t  t o  

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

rocky  o u t c r o p s .  

2 .  The re  i s  a  g r e a t  v a r i a b i l i t y  i n  t h e  t o x i c  e f f e c t s  

o f  f l u o r i d e s  on v e g e t a t i o n .  The most  s e n s i t i v e  

p l a n t s  c a n  b e  a f f e c t e d  by a  w e e k ' s  e x p o s u r e  t o  

a b o u t  1 ppb ( p a r t  p e r  b i l l i o n )  o f  t h i s  e l e m e n t .  

The most  t o l e r a n t  d e v e l o p  n e c r o s e s  o n l y  when 

e x p o s e d  t o  c o n c e n t r a t i o n s  twen ty  t i m e s  as s t r o n g .  

3 .  The damage wrough t  i n  f o r e s t s  by f l u o r i d e  p o l l u t i o n  

c a n  b e  v e r y  c o n s i d e r a b l e .  

4 .  Domest ic  a n i m a l s  f e d  on f o d d e r  c o n t a i n i n g  f l u o r i d e s  

u l t i m a t e l y  g i v e  i n d i c a t i o n s  of  t h e  intoxicat ion.  

known a s  f l u o r o s i s .  I n  a d d i t i o n  t o  i t s  own 

c y t o t o x i c  p r o p e r t i e s ,  f l u o r i n e ,  b e c a u s e  o f  i t s  

a f f i n i t i e s  f o r  c a l c i u m ,  d i s t u r b s  t h e  

o s s i f i c a t i o n  p r o c e s s .  



5 .  L o s s e s  i n c u r r e d  a s  t h e  r e s u l t  o f  t h e  intoxication. 

o f  d o m e s t i c  a n i m a l s  can  b e  enormous f o r  

a g r i c u l t u r a l  p r o d u c e r s .  

6 .  A v a i l a b l e  s t a t i s t i c s  on t h e  e f f e c t s  o f  w a t e r  

f l u o r i d a t i o n  o n  p l a n t  and a n i m a l  l i f e  a r e  

i n s u f f i c i e n t  t o  p r o v i d e  a  c l e a r  p i c t u r e  o f  t h e  

s i t u a t i o n .  

I t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  t h e  e x p o s u r e  o f  

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

r e s u l t s  i n  a n  a c c u m u l a t i o n  o f  t h e s e .  I t  can  a l s o  

b r i n g  a b o u t  b i o c h e m i c a l  and  m o r p h o l o g i c a l  

a l t e r a t i o n s  o f  t h e s e  o r g a n i s m s .  

7 .  The a c c u m u l a t i o n  o f  f l u o r i d e s  i n  a q u a t i c  p l a n t s  

and p l a n k t o n  i s  a  v e r y  i m p o r t a n t  phenomenon b e c a u s e  

o f  i t s  p o t e n t i a l  i m p a c t  o n  a l l  a n i m a l s  which  

consume t h e s e  o r g a n i s m s ,  i n c l u d i n g  man. Some 

r e c e n t  d a t a  s u g g e s t  t h a t  t h e  c o n c e n t r a t i o n  o f  

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

t h a n  10  t o  1. 

8 .  F i n a l l y ,  w e  p o s s e s s  v e r y  l i t t l e  knowledge a b o u t  t h e  

s u b - l e t h a l  e f f e c t s  o f  f l u o r i d e s  on t h e  b e h a v i o u r  

and  r e p r o d u c t i o n  p a t t e r n s  o f  a q u a t i c  o r g a n i s m s  o r  



on  t h e  a c c u m u l a t i o n  p o t e n t i a l s  o f  t h e s e  s u b s t a n c e s  

i n  a q u a t i c  f o o d  c h a i n s .  Some s u g g e s t  t h a t  s u c h  

e f f e c t s  are e v e n  more s e r i o u s  and  c o u l d  h a v e  a  

much g r e a t e r  e c o l o g i c a l  s i g n i f i c a n c e  t h a n  t h e  

m o r t a l i t y  r i s k s  wh ich  come f r o m  m a s s i v e  f l u o r i d e  

p o l l u t i o n  o v e r  s h o r t  ~ e r i o d s  of exposure. 



3 . 4  Recommendations 

3 . 4 . 1  P h y s i c o c h e m i c a l  s t u d i e s  -- .................... 

The commit tee  recommends t h a t  s t u d i e s  b e  made 

on t h e  h y d r o l o g i c a l  b e h a v i o u r  o f  f l u o r i d e s  i n  

an a q u a t i c  env i ronmen t .  S t u d i e s  w i l l  b e  needed 

on :  

1. t h e  c a p a c i t y  and mechanisms o f  d i s p e r s a l  o f  

t h e  f l u o r i d e s  i n  t h i s  env i ronmen t ;  

2, t h e  c u r r e n t s  o f  t h e  p r i n c i p a l  waterways  where 

t h e  f l u o r i d e  e f f l u e n t s  w i l l  b e  d i s c h a r g e d  

. and t h e  b e h a v i o u r  p a t t e r n s  o f  m u n i c i p a l  

e f f l u e n t s  i n  t h e  waterways t o  d i s c o v e r  i f  

d i l u t i o n  i s  e f f e c t i v e  and  i n  what  p e r c e n t a g e ;  

3 .  the tendency  o f  f l u o r i d e s  t o  form c o m b i n a t i o n s  

w i t h  suspended  p a r t i c l e s  and s e d i m e n t s .  

4 .  the c a p a c i t y  o f  f l u o r i d e s  t o  r e a c t  w i t h  o t h e r  

s u b s t a n c e s .  



3 . 4 . 2  S t u d i e s  on b i o l o g i c a l  e l e m e n t s  ---------------- ------------- 

The committee recommends t h a t  a  long- te rm 

r e s e a r c h  program be u n d e r t a k e n  on t h e  e f f e c t s  

o f  f l u o r i d e s  on c e r t a i n  b i o l o g i c a l  e l e m e n t s  

i n  v a r i o u s  a q u a t i c  c o n d i t i o n s  a s  f o l l o w s  : 

1. t h e  i d e n t i f i c a t i o n  o f  d i f f e r e n t  s o u r c e s  o f  

f l u o r i d e s ,  a  d e s c r i p t i o n  o f  how t h e y  a r e  

c a r r i e d  and a  p r e c i s e  a s s e s s m e n t  o f  t h e i r  

e f f e c t s  on t h e  envi ronment  a t  a l l  l e v e l s  

o f  t h e  food c h a i n s ;  

2 .  t h e  a c c u m u l a t i o n  p o t e n t i a l  o f  f l u o r i d e s  i n  

a q u a t i c  food  c h a i n s ;  

3 ,  the e f f e c t s  of  f l u o r i d e s  on f r e s h  w a t e r  

v e r t e b r a t e s .  

3 . 4  - 3  F i n a l l y ,  t h e  committee recommends t h a t  t h e  

i n t r o d u c t i o n  o f  any form o f  a r t i f i c i a l  

f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  b e  pos tponed  

u n t i l  a s c i e n t i f i c a l l y  p r e c i s e  a s s e s s m e n t  h a s  

b e e n  made from t h e s e  s t u d i e s  o f  t h e  i m p a c t  o f  

s u c h  a measure on an imal  and p l a n t  l i f e .  



N a t u r a l l y  t h i s  d e c i s i o n  s h o u l d  t a k e  i n t o  

a c c o u n t  o t h e r  r e l e v a n t  f a c t o r s  c o n c e r n i n g  w a t e r  

f l u o r i d a t i o n  d i s c u s s e d  e l s e w h e r e  i n  t h i s  r e p o r t .  
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C H A P T E R  4 

E F F E C T I V E N E S S  O F  F L U O R I D A T I O N  

I N  THE P R E V E N T I O N  O F  DENTAL C A R I E S  

AND I T S  SECONDARY E F F E C T S  



CHAPTER 4 

The f o l l o w i n g  c h a p t e r  d e a l s  w i t h  t h e  m e d i c a l  e v a l u a t i o n  o f  

f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r .  I t  f i r s t  d i s c u s s e s  t h e  

e f f e c t i v e n e s s  o f  t h i s  measure i n  p r e v e n t i n g  d e n t a l  c a r i e s ,  

and  t h e n  c o n s i d e r s  t h e  secondary  e f f e c t s  o f  t h i s  measu re .  

4 . 1  E f f e c t i v e n e s s  a s a i n s t  d e n t a l  c a r i e s  

F l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  d a t e s  back  a  l i t t l e  more 

t h a n  t h i r t y  y e a r s .  I t  was f i r s t  t r i e d  o u t  f o l l o w i n g  

e p i d e m i o l o g i c a l  r e s e a r c h  by Dean (1) t o  i s o l a t e  t h e  c a u s e s  

o f  d e n t a l  f l u o r o s i s  obse rved  i n  p a r t  o f  t h e  p o p u l a t i o n  o f  

a b o u t  25 American s t a t e s .  

The s t u d i e s  by Dean (1) and s e v e r a l  o t h e r s  ( 2 ,  3 ,  4) which 

showed t h a t  f l u o r i d e s  can c a u s e  d e n t a l  f l u o r o s i s  w e r e  

l a t e r  c o n f i r m e d  by e x p e r i m e n t s  unde r  c o n t r o l l e d  l a b o r a t o r y  

c o n d i t i o n s .  Subsequen t  r e s e a r c h ,  i n  f a c t ,  r e v e a l e d  t h a t  

f l u o r i d e s  can  c a u s e  p o i s o n i n g  o f  t h e  a m e l o b l a s t s ,  r e s u l t i n g  

i n  t h e  f o r m a t i o n  o f  d e n t a l  enamel w i t h  obv ious  s i g n s  

o f  h y p o m i n e r a l i z a t i o n ;  t h i s  anomaly i s  commonly c a l l e d  

d e n t a l  f l u o r o s i s  ( 5 ,  6 )  . 

On the o t h e r  hand ,  i t  h a s  n o t  y e t  been e s t a b l i s h e d  w i t h  any 



c e r t a i n t y  t h a t  w a t e r  w i t h  t h e  recommended l e v e l  of  

f l u o r i d a t i o n  i s  e f f e c t i v e  i n  p r e v e n t i n g  t o o t h  decay.  

Dean, i n  h i s  s t u d i e s  ( 7 ) ,  no ted  t h a t  t h e r e  seemed t o  be 

a  c o r r e l a t i o n  between t h e  p r e s e n c e  o f  d e n t a l  f l u o r o s i s  

and a  r e d u c t i o n  i n  c a r i e s .  H i s  proposed dosage ( 1 . 2  ppm) 

seems t o  be  a  compromise between "an a c c e p t a b l e  r a t e  o f  

d e n t a l  f l u o r o s i s "  and any r e d u c t i o n  whatever  i n  c a r i e s .  

C a l c u l a t i o n s  made a t  t h e  t i m e  e s t i m a t e d  t h a t  an a d u l t  

cou ld  a b s o r b  1 t o  2 mg p e r  day ( 8 ) .  When t h e  t i m e  came 

t o  conf i rm t h e  e f f e c t i v e n e s s  i n  p r e v e n t i n g  t o o t h  decay 

by add ing  f l u o r i d e s  a t  t h i s  l e v e l ,  m a t t e r s  became q u i t e  

c o m p l i c a t e d ,  and even today t h e  only  v a l i d  ev idence  i s  

t h a t  o b t a i n e d  from s t u d i e s  made on human p o p u l a t i o n s .  

W e  must r ecogn ize  t h a t  i n  t h i s  r e s p e c t  w e  a r e  w i t n e s s i n g  

t h e  most e x t e n s i v e  t o x i c o l o g i c a l  s t u d y  e v e r  made on t h e  

human r a c e ,  and t h a t  t h i s  s t u d y  i s  b e i n g  c a r r i e d  o u t  

w i t h o u t  t h e  c o n s e n t  of  t h e  peop le  i n v o l v e d .  

The d i f f i c u l t i e s  i n  c a r r y i n g  o u t  t h e  exper iments  s tem 

from t h e  very  l a r g e  number o f  f a c t o r s  t h a t  can i n f l u e n c e  

t h e  r a t e  o f  d e n t a l  c a r i e s  i n  t h e  p o p u l a t i o n .  Among them, 

mention may be made of  d i e t a r y  h a b i t s  ( 9 ,  l o ) ,  h a r d n e s s  

of food ( l l ) ,  presence  i n  d r i n k i n g  w a t e r  of  such e lements  

a s  vanadium, s t r o n t i u m ,  ca lc ium,  magnesium, phosphorus ,  



f l u o r i n e ,  copper ( 1 2 ,  1 3 ,  1 4 )  , t h e  t y p e  of  b a c t e r i a l  

growth i n  t h e  mouth (15 ,  16)  , t h e  p r e s e n c e  o r  absence  

o f  a n t i - b o d i e s  a g a i n s t  " s t r e p t o c o c c u s  mutans" i n  t h e  

s a l i v a  ( 1 7 ) ,  d e n t a l  hyg iene  ( 1 8 ) ,  g e n e t i c  f a c t o r s  

(19 ,  2 0 )  , t h e  u s e  of  d e n t r i f i c e s  w i t h  a  f l u o r i d e  b a s e  

o r  t h o s e  c o n t a i n i n g  a n t i s e p t i c s ,  e t c .  ( 2 1 ,  2 1 )  . The 

p r e s e n c e  o f  such a  l a r g e  number o f  v a r i a b l e s ,  a l l  o f  

which may have i m p o r t a n t  e f f e c t s  on t h e  r e s u l t s ,  c r e a t e s  

s e r i o u s  problems i n  i n t e r p r e t i n g  t h e  c o l l e c t e d  e p i d e m i o l o g i c a l  

d a t a .  I t  i s  t h e r e f o r e  n o t  s u r p r i s i n g  t h a t  many s c i e n t i s t s  

q u e s t i o n  t h e  i n t e r p r e t a t i o n  g i v e n  t o  t h e s e  s t u d i e s  by p u b l i c  

h e a l t h  s e r v i c e s .  The d i f f e r e n c e s  i n  p e r c e n t a g e s  o f  t h e  

r e d u c t i o n  i n  d e n t a l  c a r i e s  found i n  t h e  v a r i o u s  s t u d i e s  

appear  t o  be f u r t h e r  c o n f i r m a t i o n  o f  t h e  doubts  e x p r e s s e d ,  

and i n  g e n e r a l  it can be s a i d  t h a t  i t  i s  i m p o s s i b l e  t o  

p r e d i c t  t h e  r e s u l t s  from any g i v e n  p o p u l a t i o n .  

I n  a  s i t u a t i o n  l i k e  t h i s ,  t h e  d a t a  assembled i n  e p i d e m i o l o g i c a l  

s t u d i e s  a r e  normally confirmed by l a b o r a t o r y  tests under  

c o n t r o l l e d  c o n d i t i o n s .  But i n  t h i s  i n s t a n c e ,  w h i l e  i t  

would s e e m  a  p r i o r i  t h a t  exper iments  w i t h  animals  cou ld  

e a s i l y  be c a r r i e d  o u t ,  t h i s  i s  n o t  t h e  c a s e .  F l u o r i d e s  

a r e  s o  p r e v a l e n t  i n  n a t u r e  t h a t  it  i s  a lmos t  i m p o s s i b l e  t o  

p r e p a r e  a  d i e t  f o r  l a b o r a t o r y  animals  t h a t  does n o t  have 

e x c e s s i v e  amounts of  these substanc2es. The few exper iments  



t h a t  have been made w i t h  d i e t s  t h a t  a r e  chemica l ly  p u r e  

a r e  s o  f a r  removed from normal e x p e r i e n c e  t h a t  any 

e x t r a p o l a t i o n  t o  t h e  human s i t u a t i o n  seems i r r e l e v a n t .  

This  i s  a  problem t h a t  modern technology has  n o t  y e t  

s o l v e d .  

I n  c o n c l u s i o n ,  i t  i s  n o t  s u r p r i s i n g  t h a t  works p u b l i s h e d  

abou t  t h e  p r e v e n t i o n  o f  t o o t h  decay have n o t  y e t  

e s t a b l i s h e d  any consensus  w i t h i n  t h e  s c i e n t i f i c  community. 

For t h e  p r e s e n t ,  i t  s e e m s  t h a t  r e s e a r c h  e f f o r t s  s h o u l d  

b e  d i r e c t e d  t o  an u n d e r s t a n d i n g  o f  t h e  b a s i c  mechanisms 

of  d e n t a l  c a r i e s ,  s i n c e  o n l y  more complete knowledge i n  

t h e  f i e l d  w i l l  e n a b l e  us t o  improve t h e  p r e s e n t  

s i t u a t i o n .  W e  c e r t a i n l y  have  n o t  reached t h e  p o i n t  where 

we  would b e  j u s t i f i e d  i n  imposing a n y t h i n g  on anyone. 

4.2 Secondary e f f e c t s  o f  f l u o r i d a t i o n  

According t o  Rose and ~ a r i e r  (22)  , o v e r  t h e  p a s t  

decades t h e r e  h a s  been a c o n s i d e r a b l e  i n c r e a s e  i n  t h e  

amount of f l u o r i d e s  i n  w a t e r ,  food and t h e  a tmosphere .  

These a u t h o r s  and s e v e r a l  o t h e r s  (23 ,  24,  25, 26) s t a t e  

t h a t ,  whether  w e  l i k e  i t  o r  n o t ,  o u r  sys tems absorb  

l a r g e r  q u a n t i t i e s  t h a n  t h e  1 t o  2 mg t h e  WHO c o n s i d e r s  a  

s a f e  d a i l y  dose  (27)  . Under t h e s e  c i rcumstances ,  any 



a d d i t i o n a l  f l u o r i d e s  would seem t o  be b o t h  u s e l e s s  and 

dangerous .  Fur thermore ,  a c c o r d i n g  t o  Rose and M a r i e r  

(22)  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  has  e x t r a o r d i n a r y  

consequences when food i s  p r e p a r e d  i n  f a c t o r i e s  and 

when food c o n c e n t r a t e s  a r e  r e c o n s t i t u t e d .  I t  t h e r e f o r e  

seems t h a t  a t  p r e s e n t  we s h o u l d  be  more concerned w i t h  

p o s s i b l e  i n t o x i c a t i o n  t h a n  w i t h  s h o r t a g e s  of f l u o r i d e s .  

F l u o r i n e  has a  very  t o x i c  e f f e c t  on t h e  human organism,  

and t h e r e  i s  a  very  f i n e  l i n e  between t h e  a c c e p t a b l e  

l e v e l  and t h e  t o x i c  l e v e l .  Dean (1, 7) h a s  no ted  

t h a t  w i t h  a  f l u o r i d e  l e v e l  o f  0.9 ppm i n  d r i n k i n g  w a t e r ,  

c l o s e  t o  1 2 %  of  c h i l d r e n  s u f f e r  from d e n t a l  f l u o r o s i s ;  

a t  t h e  l e v e l  o f  1 .2  ppm, t h i s  d i s e a s e  can a f  f e c t  20 t o  

30% o f  t h e  c h i l d  p o p u l a t i o n .  Dean's  work i s  p a r t i a l l y  

confirmed by a  r e c e n t  p u b l i c a t i o n  i n  t h e  Archives  o f  

O r a l  Biology (28) . This p u b l i c a t i o n  s t a t e s  t h a t  n e a r l y  

70% o f  young c h i l d r e n  who take .  v i t a m i n  drops  w i t h  a  

d a i l y  f l u o r i d e  supplement of 0.5 mg s u f f e r  from d e n t a l  

f l u o r o s i s .  

Den ta l  f l u o r o s i s  seems t o  be  a  f i r s t  i n d i c a t i o n  of  

f l u o r i n e  i n t o x i c a t i o n  of  t h e  p o p u l a t i o n  (29 ,  30, 3 1 ) .  

The s e r i o u s n e s s  of d i s o r d e r s  and d i s e a s e s  caused by 

f l u o r i n e  seems t o  i n c r e a s e  wi th  t h e  d e g r e e  o f  i n t o x i c a t i o n .  



T h i s  i s  t r u e ,  f o r  example ,  f o r  p e r s o n s  who a b s o r b  a  

h i g h e r  t h a n  normal  amount o f  f l u o r i d e s ,  s u c h  a s  t h o s e  

w i t h  k i d n e y  d e f i c i e n c i e s ,  s u f f e r e r s  f rom p o l y d i p s i a ,  

d i a b e t i c s  and t h o s e  on d i a l y s i s  ( 3 2 ,  33, 3 4 ) ,  and a 

number of  cases o f  o s t e o m a l a c i a  and os  t e o s c l e r o s i s  have  

a l s o  been  r e p o r t e d .  I n  r e g i o n s  where f l u o r o s i s  i s  

endemic ,  S ingh  (35 )  h a s  n o t e d  c a l c i f i c a t i o n  o f  t h e  

j o i n t s ,  t e n d o n s  and s p i n a l  column,  w i t h  f u s i o n  o f  

v e r t e b r a e  and ma jo r  m a l f o r m a t i o n s  o f  d i f f e r e n t  p a r t s  

of  t h e  s k e l e t o n .  I n  t h e s e  r e g i o n s  t h e r e  a r e  a l s o  a  

number o f  c h i l d r e n  w i t h  a  form o f  f l u o r o s i s  t h a t  can  c a u s e  

major  ma l fo rma t ion  of  t h e  k n e e  (Genu Valgum) (36 )  

The examples  S i n g h  documented c a n  be  c o n s i d e r e d  advanced 

cases o f  i n t o x i c a t i o n ;  b u t  t h e y  a l s o  p r o v i d e  e v i d e n c e  o f  

c e r t a i n  p r o c e s s e s  o f  c h r o n i c  f l u o r i n e  i n t o x i c a t i o n .  Some 

p a t i e n t s  w i t h  f l u o r o s i s  a l s o  s u f f e r  from h y p e r p a r a t h y r o i d i s m  

(37)  and s e v e r e  n e u r o l o g i c a l  d i s t u r b a n c e s  ( 3 8 ,  39) . 
F i n a l l y ,  i t  seems t h l t  f l u o r o s i s  c a n  c a u s e  a  k idney  

d i s e a s e  c a l l e d  i n s i p i d  d i a b e t e s  ( 4 0 ,  31 ,  4 2 ,  3 2 ) .  

Two r e p o r t s  among t h e  v e r y  e x t e n s i v e  l i t e r a t u r e  on  

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

a  s t u d y  p u b l i s h e d  by Rapapor t  ( 4 3 )  who r e l a t e s  a n  i n c r e a s e  



i n  t h e  f requency of  Down's syndrome (mongolism) which i s  
p r o p o r t i o n a l  t o  t h e  

l e v e l  o f  f l u o r i d e s  i n  d r i n k i n g  w a t e r  i n  c e r t a i n  c i t i e s  

i n  t h e  s t a t e  o f  Minnesota.  The g e n e t i c  components o f  

t h i s  d i s e a s e  and t h e  i n c i d e n c e  o f  i t s  c o n c e n t r a t i o n  i n  

t h e  p o p u l a t i o n  a r e  w e l l  known. This  s t u d y  would n o t  be 

p a r t i c u l a r l y  s i g n i f i c a n t  i f  i t  were n o t  i n d i r e c t l y  

confirmed by r e c e n t  s t u d i e s  showing t h a t  even a  low 

l e v e l  o f  f l u o r i d e s  can cause  m o d i f i c a t i o n s  i n  t h e  g e n e t i c  

m a t e r i a l  o f  t h e  c e l l  ( 4 4 ,  45, 4 6 )  . The ways i n  which 

f l u o r i d e s  a c t  a r e  s t i l l  n o t  comple te ly  unders tood  and 

t h i s  s u b j e c t  i s  one o f  g r e a t  concern ,  p a r t i c u l a r l y  i n  view 

of  t h e  p r e s e n t  exposure  o f  t h e  p u b l i c  t o  t h i s  t o x i c  a g e n t .  

The second p o i n t  o f  concern  i s  found i n  t h e  p u b l i c a t i o n  

by Yiamouyiannis (47)  o f  an e p i d e m i o l o g i c a l  s t u d y  

d e m o n s t r a t i n g  t h a t  t h e r e  i s  a  h i g h e r  r a t e  o f  c a n c e r  i n  

c i t i e s  t h a t  f l u o r i d a t e  t h e i r  d r i n k i n g  w a t e r  a t  a  r a t e  o f  

1 .2  ppm t h a n  i n  t h o s e  t h a t  use  n o n - f l u o r i d a t e d  w a t e r .  

This  s t u d y  was s e v e r e l y  c r i t i c i z e d  by t h e  p u b l i c  h e a l t h  

services. Q u i t e  r e c e n t l y  it has  been r e a c c r e d i t e d  b e f o r e  

a  Pennsy lvan ia  c o u r t  ( 4 8 ) .  I t  i s  r a t h e r  amusing t o  s e e  

t h a t  law c o u r t s  now s e e m  c a l l e d  upon t o  d i s c h a r g e  a  

f u n c t i o n  t h a t  normally f a l l s  t o  p u b l i c  h e a l t h  s e r v i c e s .  

But  t h i s  r e p o r t  i s  n o t  comple te ly  s u r p r i s i n g  s i n c e  

s e v e r a l  o t h e r  s c i e n t i s t s  have p u b l i s h e d  s t u d i e s  showing 



t h a t  f l u o r i d e s  seem t o  have c a r c i n o g e n i c  e f f e c t s  

( 4 4 ,  45, 46, 49, 50 ,  51, 52 ,  53 ,  5 4 ) .  These s t u d i e s  a l s o  

s e e m  t o  r a i s e  t h e  p o s s i b i l i t y  of t h e  fo rmat ion  o f  

f l u o r i d a t e d  s u b s t a n c e s  w i t h  c a r c i n o g e n i c  p r o p e r t i e s ,  

e i t h e r  when wa te r  i s  t r e a t e d  o r  when i t  i s  s u b s e q u e n t l y  

used by i n d u s t r y .  I t  is  now known t h a t  a  good many 

o r g a n i c  h a l o g e n i c  p r o d u c t s  a r e  c a r c i n o g e n i c  ( 55) . Even 

i f  o u r  knowledge o f  t h e s e  f l u o r i d a t e d  o r g a n i c  compounds 

i s  s t i l l  rud imenta ry ,  t h e  p o s s i b i l i t y  of t h e s e  s u b s t a n c e s  

resembl ing  o t h e r  o r g a n i c  h a l o g e n i c  p r o d u c t s  w i t h  r e s p e c t  

t o  t h e i r  c a r c i n o g e n i c  p r o p e r t i e s  i s  very  d i s t u r b i n g .  

A c a r e f u l  examinat ion  of  t h e  works of  Yiamouyiannis and 

Burk (-47) r e v e a l s  t h a t  t h e  c a r c i n o g e n i c  e f f e c t s  o f  f l u o r i d e s  

seem t o  be c l o s e l y  r e l a t e d  t o  t h e  q u a n t i t y  absorbed .  I t  - 

s h o u l d  be k e p t  i n  mind t h a t  t h e  t a r g e t  p o p u l a t i o n  of  

t h e  s t u d y ,  t h o s e  o f  c i t i e s  c o n s i d e r e d  f r e e  o f  w a t e r  

f l u o r i d a t i o n ,  absorbs  an average  of  2 . 1  mg of  f l u o r i d e s  

p e r  day (22)  . The average  d a i l y  consumption i n  c i t i e s  

t h a t  f l u o r i d a t e  t h e i r  d r i n k i n g  w a t e r  i s  4 - 5  mg, o r  a  

d i f f e r e n c e  of  2.4 mg a  day.  I f  Yiamouyiannis '  f i g u r e s  a r e  

i n t e r p r e t e d  i n  t h i s  l i g h t ,  i t  becomes a p p a r e n t  t h a t  a  

very  s m a l l  d i f f e r e n c e  i n  t h e  amount absorbed r e s u l t s  

i n  ve ry  s i g n i f i c a n t  i n c r e a s e s  i n  cancer  r a t e s .  I t  must 

a l s o  be r e a l i z e d  t h a t  t h e  r e f e r e n c e  p o p u l a t i o n  a l r e a d y  



consumes enough f l u o r i d e s  t o  show a  h i g h e r  cancer  r a t e  

t h a n  i t  shou ld ;  t h i s  could  d i s g u i s e  an even g r e a t e r  

i n c r e a s e  t han  t h e  one mentioned i n  t h e  s t u d y .  

4.3 C l i n i c a l  e n t i t i e s  due t o  c o n s u m ~ t i o n  o f  a r t i f i c i a l l v  

f l u o r i d a t e d  wa t e r  

F i n a l l y ,  i t  shou ld  be mentioned t h a t  t h e  d i s e a s e s  

d e s c r i b e d  above a r e  d i f f i c u l t  t o  t r e a t  medica l ly .  We can 

t h u s  speak of  f a t a l  d i s e a s e s  such a s  c ance r  o r  permanent 

d i s e a s e s  such a s  mongolism. But t h e r e  i s  a l s o  a  whole 

s e r i e s  o f  d i s o r d e r s  which cou ld  b e  c l a s s i f i e d  a s  i n t o -  

x i c a t i o n s  rang ing  from l i g h t  t o  s e v e r e ,  and which a r e  

caused  by an  i n t o l e r a n c e  t o  f l u o r i d e s .  Waldbott  (55)  

r e p o r t s  no l e s s  than  4 0 0  c a s e s  o f  i n t o l e r a n c e  w i th  

symptoms t h a t  a r e  e i t h e r  minor o r  major .  The works of  

Waldbot t  (56)  and o t h e r s  ( 5 7 )  dese rve  a t t e n t i o n  s i n c e  

very few d o c t o r s  know how t o  recogn ize  f l u o r i d e  i n t o x i c a t i o n  

o r  how t o  t r e a t  it, 

4 - 3 . 1 .  Symetomatoloqll and c l i n i c a l  s i g n s  - - -------- ---------------- -- 

According t o  t h i s  a u t h o r ,  t h e  c h a r a c t e r i s t i c s  o f  

t h i s  i n t o x i c a t i o n  a r e  vomit ing ,  g a s t r o - i n t e s t i n a l  

p a i n ,  s t o m a t i t i s  ( bucca l  i n f l a m a t i o n  w i th  u l c e r a t i o n )  

p o l y d i p s i a  (need t o  d r i n k  f r e q u e n t l y ) ,  p a i n  i n  t h e  



j o i n t s ,  m i g r a i n e ,  e y e  t r o u b l q  buzz ing  i n  t h e  

e a r s ,  and men ta l  d e p r e s s  i o n .  

Cases w e r e  h a r d  t o  d i a g n o s e  a t  f i r s t ,  s i n c e  s o  

l i t t l e  was known abou t  t h e  d i s e a s e .  But w i t h  

e x p e r i e n c e  i t  i s  now p o s s i b l e  t o  i d e n t i f y  t h e  

c l i n i c a l  p i c t u r e  and d i a g n o s i s  can be 

s c i e n t i f i c a l l y  c a r r i e d  o u t .  

Many c a s e s  have been r e p o r t e d  i n  med ica l  j o u r n a l s .  

D iagnos i s  w a s  e s t a b l i s h e d  as  fo l lows  : 

1. f i r s t ,  i d e n t i f i c a t i o n  o f  t h e  symptoms d e s c r i b e d  

above ; 

2 .  d i s a p p e a r a n c e  o f  sympto'm when p a t i e n t s  s t o p p e d  

d r i n k i n g  f l u o r i d a t e d  w a t e r ;  

3 .  among t h e  p a t i e n t s  who had been c u r e d ,  

r eappearance  of  symptoms of i n t o x i c a t i o n  when 

t h e y  a g a i n  began t o  d r i n k  f l u o r i d a t e d  w a t e r  

o r  when they  w e r e  g i v e n  a r t i f i c i a l l y  f l u o r i d a t e d  

w a t e r .  

4 .  t h e s e  medica l  exper imen t s  were s u b j e c t  t o  s t r i c t  



s c i e n t i f i c  c o n t r o l s  ; 

5 .  t h e  r e s u l t s  have been p u b l i s h e d  i n  many 

medica l  j o u r n a l s .  

4 COMCLUS IONS 

4 . 4 . 1  The s c i e n t i f i c  v a l u e  o f  s t u d i e s  on d e n t a l  c a r i e s  i s  

now being q u e s t i o n e d .  Den ta l  c a r i e s  c o n s t i t u t e  a  

combinat ion o f  v e r y  complex p a t h o l o g i c a l  phenomena 

s u b j e c t  t o  a  g r e a t  many v a r i a b l e s ,  a l l  o f  which 

can i n f l u e n c e  t h e  r e s u l t s  o f  s t u d i e s  i n  a  

s i g n i f i c a n t  way and which canno t  b e  c o n t r o l l e d .  

Th i s  c r e a t e s  e x t r a o r d i n a r y  c o m p l i c a t i o n s  i n  

i n t e r p r e t i n g  d a t a  and d i s t o r t s  t h e  r e s u l t s  o b t a i n e d .  

Under t h e s e  c i r c u m s t a n c e s ,  i t  i s  e a s y  t o  unders tand  

why many s c i e n t i s t s  have s e r i o u s  doubts  about  t h e  

r e a l  v a l u e  of  t h e s e  s t u d i e s .  

4 .4.2 A number of s t u d i e s ,  c a r r i e d  o u t  under  s t r i c t  

c o n t r o l s ,  have shown t h a t  t h e r e  h a s  been a  

s u b s t a n t i a l  i n c r e a s e  i n  f l u o r i d e s  i n  w a t e r ,  i n  

food  and i n  t h e  atmosphere,  and t h a t  t h o s e  exposed 

p e r f o r c e  absorb  a  much h i g h e r  amount d a i l y  t h a n  

t h e  1 t o  2  mg c o n s i d e r e d  s a f e  by the ,WHO.. 



I n  t h e  c i r c u m s t a n c e s ,  t h e  committee i s  of t h e  

o p i n i o n  t h a t  an a d d i t i o n a l  amount of f l u o r i d e s  

would be n o t  only  u s e l e s s  b u t  dangerous ( 2 2 ,  23, 

2 4 ,  25, 2 6 ,  27) . I n  o t h e r  words ,  we shou ld  be 

more concerned about  p o s s i b l e  i n t o x i c a t i o n  t h a n  

w i t h  d e f i c i e n c i e s  of  f l u o r i d e s .  

4 - 4  - 3  F l u o r i n e  i s  very t o x i c  f o r  t h e  human sys tem,  and 

t h e r e  i s  on ly  a  t h i n  l i n e  s e p a r a t i n g  t h e  a c c e p t a b l e  

l e v e l  from t h e  t o x i c i t y  l e v e l .  I t  has  been 

determined t h a t  w i t h  a  f l u o r i d e  l e v e l  o f  0.9 ppm 

i n  d r i n k i n g  w a t e r ,  n e a r l y  1 2 %  o f  c h i l d r e n  s u f f e r  

from d e n t a l  f l u o r o s i s ;  a t  1 . 2  ppm, t h i s  d i s e a s e  

can a f f e c t  2 0  t o  30% o f  t h e  c h i l d  p o p u l a t i o n .  

4 . 4 . 4  Den ta l  f l u o r o s i s  seems t o  be t h e  f i r s t  i n d i c a t i o n  

o f  f l u o r i n e  i n t o x i c a t i o n  of t h e  p o p u l a t i o n  ( 2 9 ,  3 0 ,  

31) . ~t h a s  a l s o  been . n o t e d  t h a t  t h e  s e r i o u s n e s s  

of  d i s o r d e r s  and d i s e a s e s  caused by f l u o r i n e  

i n c r e a s e s  w i t h  t h e  degree  of  i n t o x i c a t i o n .  

4.4.5 Recent  s t u d i e s  have shown t h a t  f l u o r i d e s  may cause  

g e n e t i c  changes,  and t h a t  even  s m a l l  amounts of  

f l u o r i d e  can cause  m o d i f i c a t i o n s  i n  t h e  g e n e t i c  

m a t e r i a l  o f  t h e  c e l l  ( 4 4 ,  45, 4 6 ) .  



These d a t a  a r e  v e r y  s i g n i f i c a n t  because  g e n e t i c  

change i s  a  phenomenon t h a t  p recedes  c a r c i n o g e n e s i s  a t  

t h e  somat ic  l e v e l .  Near ly  a l l  ca rc inogens  a r e  a g e n t s  

of  g e n e t i c  change and,  c o n v e r s e l y ,  n e a r l y  90% of  

mutagens a r e  c a r c i n o g e n i c  ( 5 9 )  . 

4.4.6 Recent  l a r g e - s c a l e ,  r e t r o s p e c t i v e  e p i d e m i o l o g i c a l  

s t u d i e s  i n v o l v i n g  l a r g e  p o p u l a t i o n  segments under  

o b s e r v a t i o n  f o r  many y e a r s  p o i n t  t o  a  s i g n i f i c a n t  

c o r r e l a t i o n  between t h e  h i g h  c a n c e r  m o r t a l i t y  

r a t e  and a r t i f i c i a l  f l u o r i d a t i o n  of  d r i n k i n g  w a t e r .  

We s h o u l d  pay c a r e f u l  a t t e n t i o n  t o  t h e s e  s t u d i e s  t o  

a s c e r t a i n  a s  p r e c i s e l y  a s  p o s s i b l e  t h e  e x t e n t  of  

t h e  r i s k s  f o r  a  p o p u l a t i o n  whose d r i n k i n g  w a t e r  

has  been a r t i f i c i a l l y  f l u o r i d a t e d  ( 4 4 ,  45, 46, 49, 

50, 51,  5 2 ,  53, 5 4 ) .  

The r e s u l t s  of t h e s e  s t u d i e s  a r e  ex t remely  i m p o r t a n t  

because  t h e y  a r e  c l o s e l y  l i n k e d  t o  t h e  mutagenic  

p r o p e r t i e s  o f  f l u o r i d e s ,  a  phenomenon t h a t  h a s  

been demons t ra ted  by exper iments  c a r r i e d  o u t  under  

t h e  s t r i c t e s t  s c i e n t i f i c  c o n d i t i o n s  (58)  . 



4 . 4 . 7  Many c a s e s  o f  i n t o x i c a t i o n  caused by d r i n k i n g  

a r t i f i c i a l l y  f l u o r i d a t e d  w a t e r  have been 

d iagnosed and c u r e d  a f t e r  a  r e t u r n  t o  d r i n k i n g  

non-f l u o r i d a t e d  w a t e r .  

These medica l  exper iments  were r i g o r o u s l y  

c o n t r o l l e d  and have been p u b l i s h e d  i n  medica l  j o u r n a l s .  

U n f o r t u n a t e l y ,  i t  i s  h i g h l y  p robab le  t h a t  a  number 

o f  such c a s e s  have n o t  been d iagnosed because  of  a  

l a c k  o f  p r o f e s s i o n a l  e x p e r i e n c e  w i t h  t h i s  

r e l a t i v e l y  r e c e n t  form of c h r o n i c  i n t o x i c a t i o n  by 

f l u o r i d e s  . 

4 .5  RECOMMENDATIONS 

The committee recommends : 

4.5 .1  t h a t  a  r e s e a r c h  program on t h e  b a s i c  c h a r a c t e r i s t i c s  

of d e n t a l  c a r i e s  be e f f e c t e d .  The committee b e l i e v e s  

t h a t  more complete knowledge i n  t h i s  a r e a  would 

l e a d  t o  an improvement i n  t h e  p r e s e n t  s i t u a t i o n ;  

4.5.2 t h a t  a  su rvey  be made t o  de te rmine  t h e  t o t a l  

amount o f  f l u o r i d e  absorbed d a i l y  by t h e  p o p u l a t i o n  

from e x i s t i n g  s o u r c e s  of  f l u o r i d e ;  



4.5.3 t h a t  a  moni to r ing  sys tem be e s t a b l i s h e d  t o  

e v a l u a t e  and c o n t r o l ,  on a  c o n t i n u i n g  b a s i s ,  

t h e  f l u o r i d e  c o n t e n t  of food and d r i n k ,  s o  t h a t  

it can be k e p t  w i t h i n  t h e  maximum t o l e r a b l e  

l i m i t  (see t h e  c o m m i t t e e ' s  recommendation 1 .7 .2  

on t h i s  p o i n t ,  a t  t h e  end of t h e  f i r s t  c h a p t e r  

o f  t h e  r e p o r t ) ;  

4 .5.4 t h a t  t h e  r e s u l t s  o f  t h e s e  a n a l y s e s  be d i s t r i b u t e d  

t o  t h e  p u b l i c  s o  t h a t  everyone can a c t i v e l y  

p a r t i c i p a t e  i n  p r e v e n t i n g  d i s e a s e s  r e l a t e d  t o  

c h r o n i c  f l u o r i d e  i n t o x i c a t i o n ;  

4 .5 .5  t h a t  t h e  s t a n d a r d s  used t o  c o n t r o l  f l u o r i n e  w i t h  

a  view t o  p r o t e c t i n g  t h e  q u a l i t y  of  d r i n k i n g  w a t e r  

be  made t h e  s u b j e c t  of  m u l t i - d i s c i p l i n a r y  s t u d i e s  

and t h a t  t h e y  be based on s c i e n t i f i c  c r i t e r i a  

which t a k e  i n t o  accoun t  t h e  e c o l o g i c a l ,  med ica l ,  

j u d i c i a l  and socioeconomic a s p e c t s  of t h e  

s t a n d a r d s  - t o  be a p p l i e d ;  

4.5.6 t h a t  t h e s e  s t a n d a r d s  b e  p e r i o d i c a l l y  e v a l u a t e d  and 

r e v i s e d ;  

The s u b j e c t  of s t a n d a r d s  f o r  t h e  c o n t r o l  of  f l u o r i d e s  

i s  t a k e n  up i n  d e t a i l e d  f a s h i o n  i n  t h e  n e x t  c h a p t e r  



of  t h i s  r e p o r t ;  

4 - 5  - 7  t h a t  a  long-term program of  e p i d e m i o l o g i c a l  s t u d i e s  

and exper imenta l  r e s e a r c h  be s e t  up t o  de te rmine  

t h e  mutagenic,  t e r a t o g e n i c  and c a r c i n o g e n i c  

e f f e c t s  t h a t  f l u o r i d a t e d  w a t e r  may have on p u b l i c  

h e a l t h  ( 6 0 ,  6 1 ) ;  

I t  i s  recommended t h a t  t h e  e p i d e m i o l o g i c a l  s t u d i e s  

be focussed  on f u t u r e  needs and u s e  pa ramete r s  

t h a t  a r e  s e n s i t i v e  f o r  t h e  e a r l y  d e t e c t i o n  of 

anomal ies  i n  o r d e r  t o  de te rmine  t h e  t o x i c i t y  l i m i t s  

o f  f l u o r i d e s  and hence t o  avoid  exceeding them 

( 6 2 ) .  

4 .5 .8  t h a t  pe r sons  who absorb  more t h a n  a  normal amount 

o f  f l u o r i d e s  , such a s  t h o s e  w i t h  k idney d e f i c i e n c i e s ,  

t h o s e  a f f e c t e d  w i t h  po . lyd ips ia ,  d i a b e t i c s  and 

t h o s e  on d i a l y s i s ,  be k e p t  under  c o n s t a n t  medica l  

s u p e r v i s i o n ,  and t h a t  t h e  t o t a l  amount o f  f l u o r i d e s  

t h e y  t a k e  i n  be s t r i c t l y  c o n t r o l l e d ;  

4.5.9 t h a t  a  s u i t a b l e  program of  p r o f e s s i o n a l  and 

t e c h n i c a l  t r a i n i n g  be s e t  up f o r  h e a l t h  p r o f e s s i o n a l s  

and t e c h n i c i a n s  on t h e  s u b j e c t  of f l u o r i d a t i o n  o f  



d r i n k i n g  w a t e r  and i t s  medica l  i m p l i c a t i o n s ,  w i t h  

emphasis on t h e  p r e v e n t i o n  of t h i s  form of 

i n t o x i c a t  i o n ;  

F i n a l l y ,  a f t e r  c a r e f u l  c o n s i d e r a t i o n  of a l l  t h e s e  

f i n d i n g s ,  t h e  committee recommends t h a t  t h e  a p p l i -  

c a t i o n  of B i l l  88  be suspended u n t i l  t h e r e  h a s  

been t i m e  t o  examine and t o  a p p l y ,  w i t h  s c i e n t i -  

f i c  p r e c i s i o n ,  a l l  t h e  recommendations concern ing  

t h e  long  and shor t - t e rm r i s k s  i n c u r e d  by t h e  po- 

p u l a t i o n  r e l a t e d  t o  t h i s  program of  wa te r  f l u o r i -  

d a t i o n .  

Fur thermore ,  i n  t h e  c o n t e x t  of a  more g e n e r a l  

p e r s p e c t i v e ,  t h i s  r e e v a l u a t i o n  of  t h e  problem of 

a r t i f i c i a l  f l u o r i d a t i o n  of  d r i n k i n g  wa te r  should  

t a k e  i n t o  account  t h e  e f f e c t s  t h a t  t h e  a p p l i c a t i o n  

of  t h i s  measure,  when combined w i t h  t h e  e f f e c t s  of  

a l l  o t h e r  f l u o r i d e s ,  would have on p u b l i c  h e a l t h  

and t h e  q u a l i t y  of t h e  environment .  
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C H A P T E R  5 

DRINKING WATER STANDARDS 

AND 

TECHNICAL PROBLEMS OF FLUORIDATION 



CHAPTER 5 

WATER QUALITY AND TECHNICAL PROBLEMS OF 

FLUORIDATING D R I N K I N G  WATER 

The f o l l o w i n g  c h a p t e r  examines w a t e r  q u a l i t y  and t h e  problems 

o f  f l u o r i d a t i n g  d r i n k i n g  w a t e r .  I t  c o n s i d e r s ,  f i r s t ,  s t a n d a r d s  

f o r  d r i n k i n g  w a t e r  i n  o r d e r  t o  m a i n t a i n  p u b l i c  h e a l t h  and 

p r o t e c t  t h e  env i ronment ,  and t h e n  t h e  t e c h n i c a l  problems o f  

m a i n t a i n i n g  t h e  optimum l e v e l  o f  f l u o r i d e s  d u r i n g  f l u o r i d a t i o n .  

5 . 1  Q u a l i t y  s t a n d a r d s  f o r  w a t e r  s u p p l i e s  t o  m a i n t a i n  p u b l i c  

h e a l t h  and ~ r o t e c t  t h e  envi ronment  

A c c e p t a b l e  d r i n k i n g  w a t e r  i s  a  c r i t i c a l  f a c t o r  i n  

m a i n t a i n i n g  p u b l i c  h e a l t h  and p r o t e c t i n g  t h e  env i ronment .  

I t  goes w i t h o u t  s a y i n g  t h a t  w a t e r  f o r  p u b l i c  consumption 

must  b e  f r e e  o f  p a t h o g e n i c  organisms and p o l l u t a n t s  t h a t  

a r e  dangerous  t o  h e a l t h  and t h e  envi ronment .  

To m e e t  t h e s e  o b j e c t i v e s ,  it i s  e s s e n t i a l  t o  a d h e r e  t o  

minimum s t a n d a r d s  s e t  by t h e  a u t h o r i t i e s  r e s p o n s i b l e  f o r  

t h e  s u p p l y  o f  d r i n k i n g  w a t e r .  



5 .1 .1  Minimum WHO s t a n d a r d s  f o r  d r i n k i n g - w a t e r  ................................. ------ 

A t  t h e  i n t e r n a t i o n a l  l e v e l ,  t h e  World Hea l th  

O r g a n i z a t i o n  (WHO) has  adop ted  minimum s t a n d a r d s ,  

and recommends a n a l y t i c a l  p rocedures  t o  d e t e r m i n e  

t h e  b a c t e r i o l o g i c a l ,  b i o l o g i c a l  and chemical  p u r i t y  

o f  w a t e r ,  w h i l e  n o t i n g  a t  t h e  same t ime t h a t  

d r i n k i n g - w a t e r  shou ld  n o t  on ly  be s a f e  b u t  a l s o  

r e a s o n a b l y  p l e a s a n t  t o  d r i n k  ( t h a t  i s ,  f r e s h ,  c l e a r ,  

c o l o u r l e s s ,  and f r e e  from odour o r  d i s a g r e e a b l e  

t a s t e ) .  The WHO a l s o  i n s i s t s  on t h e  impor tance  

o f  freedom from organisms o r i g i n a t i n g  from f e c a l  

p o l l u t i o n  ( E s c h e r i c h i a  c o l i  , S t r e p t o c o c u s  , 

C l o s t r i d i u m  p e r f r i n g e n s )  , and on t h e  c o n t r o l  o f  

p e s t i c i d e  l e v e l s .  L i m i t s  have a l s o  been s e t  f o r  

r a d i o a c t i v i t y ,  c e r t a i n  chemical  p r o d u c t s ,  o r g a n i c  

m a t t e r  and p o l y c y c l i c a l  hydrocarbons of  t h e  a r o m a t i c  

s e r i e s ,  a s  w e l l  a s  f o r  - c e r t a i n  non- toxic  s u b s t a n c e s  

t h a t  may be harmful  t o  h e a l t h  i f  p r e s e n t  i n  

e x c e s s i v e  amounts. F i n a l l y ,  upper  and lower  

l i m i t s  a r e  recommended f o r  h a r d n e s s  of w a t e r ,  wi th  

t h e  i n d i c a t i o n  t h a t  a  CaC02 c o n t e n t  of more t h a n  

500 mg/l may l e a d  t o  e x c e s s i v e  d e p o s i t s  i n  t h e  

d i s t r i b u t i o n  network, w h i l e  w a t e r  w i t h  less t h a n  

100 mg/l can  be  a g g r e s s i v e  and a t t a c k  heavy m e t a l s .  (11) 



5.1.2 G u i d e l i n e s  f o r  C a m d i a n  Drinlkinq -;!ater Q u a  ity 1978 -------------. - - - -- . -.  - -. ..-. - - -.-- -.----- ----- -.----- 

I n  1978,  t h e  D e 3 r t : o e n t  of N a t i o n a l  E e n l t h  and 
- - 
?/e l f  are p u b l i s h e d  r e v i s e d  q u i  d -z l ines  fo r Cans- 

d i a n  C r i n k i n q  w a t e r  q u a l i t y  t o  r e p l a c  t h e  1968  

Can3dia n  D r i n k i n g  Y a t e r  S t a n d a r d s  arid Obj e  c t i -  

ves .  

n ;he maximum e c c e p t a b l e  c o n c e n t r a t i o n  recmaer .ded 

f o r  f l u o r i d e s  i n  d r i n k i n g  v ~ s t e r  i s  1.5 nq /L .  

F l u o r i d e  l e v e l s  i n  e x c e s s  of t h i s  l i n i t  p r o d a c e s  

d e n t a l  f l u o r o s i s ,  a c o n d i t i o g  c h a r c c t e r i  zed  by 

r n o t t l i n q  of  t o o t h  err.rnel. 

I n  rnost Canadian m ~ m u n i t i e s  t h e  o p - t i a w  c o n c e n t r a -  

"Loa of f l u o r i d e  recon:nended t o  reduce  d e n t a l  c a r i e s  

i s  1 .0  mg/L; hor.~ever,  h c a u s  the  m o u n t  of w a t e r  

( a n d  consequent  1,: t?e mounL o f  f l u o r i d e )  inr;esJied ky 

c h i l d r e n  i s  p f i n a - r i l y  i n f l u e n c e d  by 6ir t e x p e r a t  u r e ,  

t h e  optimum concentrett  i o n  i s  h i g h e r  i n  connuni-  

t i e s  VY i i h  c o o l e r  c l i m t e s  . The o b j  o c t i v n  c o n c e n t r a -  

t i o n  i s  t h e r e f o r e  1.0 mg/L, excep t  rAere "Le a n n u a l  

mean d a i l y  rnaxinm t e n p e r a t u r e  i s  l e s s  " L n  10"C, i n  

which c a s e  i t  i s  1 . 2  ng/L. 

?!'here f l u o r i d ~ t i o n  i s  p r n c t i  sed t o  a d j u s t  t h z  con- 

c e n t r a t i o n  o f  f l u o r i d e  i o n  t o  t h e  o p t i n u x  l e v e l ,  

at l e a s t  1 sm?le of t r e a t e d  water p e r  day s h o u l d  

he c o l l e c t e d  and a n a l y s e d  f o r  i t s  f l u o r i d e  con-  

t e n t .  



f l u o r i d e  i o n  c o n c e n t r a t i o n  above 1 . 5  mg/l s h o u l d  

b e  r e g a r d e d  a s  u n f i t  f o r  human consumption b e c a u s e  

o f  t h e  p o s s i b i l i t y  o f  t h e  appea rance  o f  enamel  

f l u o r o s i s  i n  a  s m a l l  number o f  c h i l d r e n  who u s e  

t h e  w a t e r  o v e r  a  l o n g  p e r i o d  o f  t i m e .  I f  t h e  

c o n c e n t r a t i o n  o f  f l u o r i d e  i o n s  i s  above 1 . 5  mg/l ,  

d e n t a l  s u p e r v i s i o n  i s  recommended t o  s t u d y  t h e  

p o s s i b l e  i n c i d e n c e  o f  enamel f l u o r o s i s  and t o  

d e t e r m i n e  whe the r  t h e  w a t e r  s h o u l d  b e  t r e a t e d  t o  

r e d u c e  t h e  c o n c e n t r a t i o n  o f  f l u o r i d e  i o n s .  

Sampling:  When f l u o r i d a t i o n  i s  used  t o  b r i n g  

t h e  c o n c e n t r a t i o n  o f  f l u o r i d e  i o n s  up t o  t h e  

optimum l e v e l ,  a t  l e a s t  one  sample o f  t h e  t r e a t e d  

w a t e r  s h o u l d  b e  t a k e n  e v e r y  d a y ,  and t h e  

c o n c e n t r a t i o n  o f  f l u o r i d e  i o n s  s h o u l d  b e  measured 

by t h e  "S tanda rd  Method",  o r  a c c o r d i n g  t o  some o t h e r  

a c c e p t a b l e  method, approved  by t h e  s u p e r v i s o r y  

b o a r d .  

I f  t h e  c o n c e n t r a t i o n  o f  f l u o r i d e  i o n s  n a t u r a l l y  

p r e s e n t  i s  below 1 . 5  mg/l, i n  normal c i r c u m s t a n c e s  

t h e  s a m p l i n g  program recommended i n  s e c t i o n  6 f o r  

o t h e r  chemica l s  c o u l d  b e  fo l lowed .  



5.2 D i f f i c u l t y  of  m a i n t a i n i n g  optimum c o n c e n t r a t i o n s  d u r i n g  

f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  

The S  .P .E. a r e  r e s p o n s i b l e  f o r  c o n t r o l l i n g  t h e  q u a l i t y  of 

d r i n k i n q - w a t e r  and f o r  a p p l y i n g  q u a l i t y  s t a n d a r d s  t o  

p r o t e c t  p u b l i c  h e a l t h  and t h e  envi ronment .  S t r i c t  

adherence  t o  s t a n d a r d s  d u r i n g  f l u o r i d a t i o n  i s ,  however, 

d i f f i c u l t  t o  a c h i e v e .  

5  - 2  -1 According t o  t h e  p r o v i s i o n s  o f  B i l l  88, t h e  

c o n c e n t r a t i o n  o f  f l u o r i d e s  i n  d r ink ing-wate r  

s h o u l d  be s o  a d j u s t e d  t h a t  t h e  w a t e r  coming o u t  

o f  t h e  t a p s  of  consumers i n  any c i t y  i s  a t  t h e  

l e v e l  of 1 . 2  mg/l. On , the  o t h e r  hand,  t h e  

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

r e q u i r e  a  maximum c o n c e n t r a t i o n  o f  1 . 5  mg/l. 

Th i s  seems u n r e a l i s t i c  f o r  e x i s t i n g  w a t e r  

d i s t r i b u t i o n  sys tems.  

I t  has  t o  be borne i n  mind t h a t  p i p e s  o f  a s b e s t o s  

cement ,  a s  w e l l  a s  c a s t  i r o n  p i p e s  w i t h  an i n n e r  

l i n i n g  o f  c o n c r e t e  have a  tendency t o  c o l l e c t  

and h o l d  f l u o r i d e s .  Th i s  r educes  t h e  

c o n c e n t r a t i o n  coming o u t  o f  t h e  t a p s .  



Thus, when f l u o r i d e s  a r e  added a t  t h e  f i l t r a t i o n  

p l a n t ,  t h e  c o n c e n t r a t i o n  must be above t h e  1 . 2  mg/l 

l e v e l  p r e s c r i b e d  by law s o  t h a t  p e r s o n s  f a r t h e s t  

away w i l l  r e c e i v e  t h e  p r e s c r i b e d  amount a t  t h e  

t a p s .  On t h e  o t h e r  hand,  i n  such c a s e s ,  t h o s e  

l i v i n g  c l o s e s t  t o  t h e  f i l t r a t i o n  p l a n t  r u n  t h e  

r i s k  o f  r e c e i v i n g  d r i n k i n g  w a t e r  w i t h  a  h i g h e r  

c o n c e n t r a t i o n  t h a n  t h a t  p r e s c r i b e d  by law, o r  

even p e r m i t t e d  by t h e  s t a n d a r d s .  

5.2.2 I n s t a l l a t i o n  of  s t a t i o n s  t o  r e a d j u s t  t h e  c o n c e n t r a t i o n  ................................ ..................... 

o f  f l u o r i d e s  ------------ 

The d i f f i c u l t y  of  keep ing  an optimum c o n c e n t r a t i o n  

o f  f l u o r i d e s  i n  w a t e r  i n  a l a r g e  d i s t r i b u t i o n  

sys tem cou ld  be s o l v e d  by i n s t a l l i n g  s t a t i o n s  t o  

a d j u s t  t h e  c o n c e n t r a t i o n  a t  v a r i o u s  p o i n t s  a l o n g  

t h e  system. However, t h i s  r e q u i r e s  s o p h i s t i c a t e d  

machinery t h a t  w i l l  i n j e c t  f l u o r i d e s  i n t o  t h e  

w a t e r  a t  a r a t e  c o n t r o l l e d  bo th  by t h e  f l u o r i d e  

c o n t e n t  of t h e  w a t e r  coming from t h e  f i l t r a t i o n  

p l a n t  and by t h e  f low o f  t h i s  w a t e r  i n  t h e  p i p e s .  

Th i s  p rocedure  r e q u i r e s  c o n s t a n t  s u r v e i l l a n c e  i n  

o r d e r  t o  minimize t h e  r i s k s  of  m a l f u n c t i o n i n g  of  



t h e  machinery and p o s s i b l e  . i n t o x i c a t i o n s  w i t h i n  t h e  

community s e r v e d .  The c a s e  o f  i n t o x i c a t i o n  o f  

c h i l d r e n  ( 2 )  i n  a  s c h o o l  t h a t  f l u o r i d a t e d  i t s  

w a t e r  by t h i s  method, on a  reduced s c a l e ,  s h o u l d  

make us  ve ry  c a u t i o u s  about  u s i n g  t h i s  p r o c e d u r e .  

The major  v a r i a t i o n s  i n  d i s t r i b u t i o n  networks and 

t h e i r  components pose some i m p o r t a n t  problems 

i n  m a i n t a i n i n g  s o - c a l l e d  "optimum" c o n c e n t r a t i o n s  

t o  p r e v e n t  d e n t a l  c a r i e s .  A s  an example, mention 

might  be  made of  an  American s t u d y  ( 3 )  on 623 

l o c a l i t i e s  t h a t  f l u o r i d a t e d  t h e i r  w a t e r  s u p p l i e s ,  

i n  a  dozen s o u t h e r n  American s t a t e s .  The s t u d y  

shows t h a t  290 of  them, o r  47 .1%,  s u p p l i e d  w a t e r  

w i t h  a  c o n c e n t r a t i o n  o u t s i d e  t h e  d e s i r e d  l i m i t s ,  

t h a t  i s  between 0.7 and 1 . 2  ppm; 113 communities 

had w a t e r  w i t h  l e s s  t h a n  0.4 ppm, 154 w e r e  between 

0.4 and 0 .7  ppm, 339 w e r e  between 0.7 and 1 .2  ppm, 

23 w e r e  above t h e  upper l i m i t ,  and t h r e e  o f  t h e  

l a t t e r  group had c l e a r l y  e x c e s s i v e  l e v e l s  of  2.10, 

2.96 and 3.28 ppm. I n  t h e  group w i t h i n  t h e  d e s i r e d  

l i m i t s ,  106 had a  c o n c e n t r a t i o n  below 0  - 8  ppm, and 

o n l y  3 1  w e r e  c l o s e  t o  t h e  upper l i m i t ,  o r  1.10 ppm. 



These r e s u l t s  show t h a t  c l o s e  t o  6 0 %  of  t h e  

sys tems sampled w e r e  c o n s i d e r e d  " t o o  low t o  b e  

e f f e c t i v e  i n  p r e v e n t i n g  d e n t a l  c a r i e s .  " 

Conclus ions  

1. I n  t h e  l i g h t  of  t h e s e  s t u d i e s ,  i t  i s  e v i d e n t  t h a t  

s t r i c t  adherence  t o  t h e  recommended s t a n d a r d s  i n  

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

2 .  Major v a r i a t i o n s  i n  t h e  sys tems and i n  t h e i r  components 

add impor tan t  d i f f i c u l t i e s  t o  t h e  maintenance 

o f  s o - c a l l e d  optimum c o n c e n t r a t i o n s  f o r  p r e v e n t i o n  

o f  d e n t a l  c a r i e s .  

3 .  F l u o r i d e s  a r e  ve ry  t o x i c  s u b s t a n c e s .  U n f o r t u n a t l y ,  

e x t e n s i v e  and c a r e f u l  s t u d i e s  have shown t h a t  t h e  

sys tem f o r  c o n t r o l l i n g  s t a n d a r d s  i s  n o t  very  e f f e c t i v e ,  

and it  i s  ve ry  p r o b a b l e  t h a t  a  l a r g e  number o f  p e o p l e  

a r e - - u s i n g  . d r i n k i n g  w a t e r  w i t h  a  c o n c e n t r a t i o n  o f  

f l u o r i d e s  t h a t  i s  p l a i n l y  above recommended 

s t a n d a r d s .  Cons ide r ing  t h e  e x c e s s i v e  l e v e l s  t o  which t h e  

communities s t u d i e d  w e r e  exposed,  t h a t  i s ,  2 . 1 0 ,  2 . 9 6  and 

3.28 ppm, it may w e l l  be asked t o  what e x t e n t  they  

s u f f e r e d  from f l u o r i d e  i n t o x i c a t i o n .  



4 .  The f o l l o w i n g  recommendations a r e  made t o  

c o r r e c t  t h i s  s t a t e  of  a f f a i r s .  

5 .4  Recommendations ( 6 )  

I n  t h e  e v e n t  t h e  d e c i s i o n  i s  made t o  c o n t i n u e  f l u o r i d a t i o n  

o f  d r i n k i n g  w a t e r ,  t h e  committee recommends: 

5 .4 .1  t h a t ,  i n  o r d e r  t o  e n s u r e  b e t t e r  management, 

s p e c i f i c  s t u d i e s  be  made o f  t e c h n i c a l  problems 

connec ted  w i t h  t h e  a d m i n i s t r a t i o n  of s t a n d a r d s  f o r  

c o n t r o l l i n g  f l u o r i d a t i o n  of  d r i n k i n g  w a t e r ;  

5 .4 .2  t h a t  t h e s e  s t u d i e s  be m u l t i d i s c i p l i n a r y  and be 

based on s c i e n t i f i c  c r i t e r i a  t a k i n g  i n t o  a c c o u n t  

t h e  e c o l o g i c a l ,  med ica l ,  j u r i d i c a l  and socioeconomic  

a s p e c t s  o f  t h e  s t a n d a r d s  t o  be a p p l i e d  ( 7 )  ; 

5.4 .3  t h a t  t h e  o b j e c t i v e s  and proposed s t a n d a r d s  t a k e  

i n t o  a c c o u n t  t h e  needs and c h a r a c t e r i s t i c s  o f  t h e  

v a r i o u s  r e g i o n s  ; 

5.4.4 t h a t  t h e  c i t i z e n s  concerned b e  i n v i t e d  t o  p a r t i c i p a t e  

i n  t h e  s t u d i e s  and be k e p t  informed o f  t h e  

s t a n d a r d s  i n  f o r c e  s o  t h a t  t h e y  w i l l  be  i n  a  p o s i t i o n  

t o  i n t e r v e n e  w i t h  t h e  r e s p o n s i b l e  a u t h o r i t i e s  when 



they  s e e  t h a t  t h e s e  a r e  n o t  be ing  p r o p e r l y  

a p p l i e d  (8 )  ; 

5.4.5 t h a t  t h e  s t a n d a r d s  be a p p l i e d  t o  p u b l i c  and p r i v a t e  

w a t e r  s u p p l i e s  ; 

5.4 ,6  t h a t  t h e  s t a n d a r d s  be i n c l u d e d  i n  execu to ry  

d i r e c t i v e s ,  and made p u b l i c ;  

5 .4.7 t h a t  t h e  s t a n d a r d s  be  p e r i o d i c a l l y  r e v i s e d  i n  t h e  

l i g h t  o f  a v a i l a b l e  new s c i e n t i f i c  i n f o r m a t i o n ;  

5 .4 .8  t h a t  a  s u r v e i l l a n c e  sys tem be s e t  up t o  e n s u r e  

e f f e c t i v e  a p p l i c a t i o n  o f  t h e  e s t a b l i s h e d  s t a n d a r d s  ( 9 ) ;  

5.4.9 t h a t  t h e  f l u o r i d a t i o n  program be p e r i o d i c a l l y  

e v a l u a t e d  t o  e n s u r e  t h a t  t h e  q u a l i t y  s t a n d a r d s  

a p p l i e d  a r e  i n  conformi ty  w i t h  t h e  proposed 

o b j e c t i v e s  ( 1 0 )  ; 

5.4.10 t h a t  a  s u i t a b l e  body be d e s i g n a t e d ,  o r  s e t  up 

i f  n e c e s s a r y ,  t o  e n s u r e  t h e  d e f i n i t i o n  of t h e  

o v e r a l l  o b j e c t i v e s ,  t h e  r e v i s i o n  of t h e  s c i e n -  

t i f i c  c r i t e r i a  used ,  and t h e  re f inement  of  t h e  

s t a n d a r d s  t o  be a p p l i e d  i n  p r o t e c t i n g  t h e  pu- 

b l i c  h e a l t h  and t h e  q u a l i t y  of t h e  environment;  



5.4 .11  f i n a l l y ,  t h e  committee recommends t h a t  B i l l  88  

( D i v i s i o n  I V  of t h e  P u b l i c  H e a l t h  P r o t e c t i o n  Act)  

be suspended u n t i l  t h e s e  recommendations and o t h e r  

r e l e v a n t  recommendations made i n  o t h e r  p a r t s  of  

t h e  r e p o r t  have been c o n s i d e r e d  and a p p l i e d .  
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CHAPTER 6 

LEGISLATION 

T h i s  c h a p t e r  looks  a t  t h e  v a r i o u s  Canadian laws on t h e  

a r t i f i c i a l  f l u o r i d a t i o n  of  p u b l i c  w a t e r  s u p p l i e s  a s  a  

p r e v e n t i v e  measure a g a i n s t  d e n t a l  c a r i e s .  

6 , 1  Canada 

S t a n d a r d s  and o b j e c t i v e s  f o r  d r i n k i n g  w a t e r  and f l u o r i d e s  

i n  Canada were recommended i n  1968 by t h e  Department of  

N a t i o n a l  H e a l t h  and Welfare  and t h e  Canadian P u b l i c  H e a l t h  

A s s o c i a t i o n  and a r e  d e s c r i b e d  i n  Chapter  5  o f  t h i s  r e p o r t  

( s e c t i o n  5 .1 .2 )  . 

6 - 2  P r o v i n c i a l  laws 

6.2.1 Manitoba -------- 

M u n i c i p a l i t i e s  which o p e r a t e  t h e i r  own w a t e r  

t r e a t m e n t  p l a n t s  o r  a r e  p l a n n i n g  t o  b u i l d  new 

p l a n t s  can  o b t a i n  s u b s i d i e s  t o  d e f r a y  t h e  t o t a l  

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



f l u o r i d a t i o n  equipment.  

These s u b s i d i e s  a r e  g r a n t e d  on c o n d i t i o n  t h a t  t h e  

m u n i c i p a l i t i e s  concerned have passed  an o r d e r  

i n  c o u n c i l  approving t h e  p r o j e c t  and have o b t a i n e d  

t h e  n e c e s s a r y  a u t h o r i z a t i o n  from t h e  M i n i s t e r  of 

H e a l t h  and S o c i a l  Development ( 3 ) .  

6.2.2 N e w  Brunswick ------------- 

Genera l  r e g u l a t i o n s  - P u b l i c  Hea l th  Act  (RSNB 1973,  

C.  H-21. Reg. 66-43 ( a s  am. 76-2, 76-35, 76-53) ,  

s e c t i o n s  184 t o  1 9 1 .  

I f ,  - i n  the op in ion  of  t h e  M i n i s t e r ,  a  p u b l i c  o r  

o t h e r  waterworks system which p r o v i d e s  community 

w a t e r  s u p p l i e s  does n o t  c o n t a i n  s u f f i c i e n t  f l u o r i n e  

compounds t o  i n h i b i t  t o o t h  decay,  t h e  m u n i c i p a l i t y  

o r  o t h e r  agency supp ly ing  t h e  w a t e r  must add 

f l u o r i d e  t o  make up t h e  d e f i c i e n c y .  

The t y p e  of  f l u o r i d e  and i t s  c o n c e n t r a t i o n  w i l l  be  

d e c i d e d  by the M i n i s t e r  b u t  i n  no c a s e  w i l l  t h e  

c o n c e n t r a t i o n  exceed 1 . 5  ppm. The r e g u l a t i o n  g i v e s  



v e r y  p r e c i s e  p e r c e n t a g e s  f o r  measur ing  t h e  

amount o f  f l u o r i d e  t o  be used  i n  t h e  i n s t a l l a t i o n s .  

The M i n i s t e r  w i l l  e n s u r e  t h a t  w a t e r - t r e a t m e n t  

p l a n t  employees a r e  v e r s e d  i n  f l u o r i d a t i o n  p r o c e d u r e s .  

P l a n t  o p e r a t o r s  must t a k e  a l l  s a f e t y  measures 

n e c e s s a r y  t o  p r o t e c t  employees a g a i n s t  t h e  t o x i c  

e f f e c t s  o f  f l u o r i n e  compounds. 

6 .2.3 B r i t i s h  Columbia ---------------- 

Munic ipa l  Ac t ,  1960,  RSBC c .  255 s .  634. 

Munic ipa l  waterworks sys tems may be  f l u o r i d a t e d  

i f  more t h a n  t h r e e - f i f t h s  o f  t h e  e l i g i b l e  v o t e r s  

have  approved t h e  measure by referendum and ,  i f  

more t h a n  6 0  p e r  c e n t  of t h e s e  have  p a r t i c i p a t e d  

i n  t h e  referendum,  a  s i m p l e  m a j o r i t y  w i l l  s u f f i c e .  

Other  w a t e r  sys tems  may be f l u o r i d a t e d  p rov ided  

a  n o t i c e  t o  t h i s  e f f e c t  i s  p u b l i s h e d  and no more 

t h a n  40 p e r  c e n t  o f  t h e  c i t i z e n s  a f f e c t e d  have  

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

d i s a p p r o v a l  w i t h i n  t h r e e  months of  p u b l i c a t i o n  



of t h e  n o t i c e  ( 4 ) .  

6.2.4 A l b e r t a  ------- 

P u b l i c  Heal th  Act (1970) RSA c .  294 s .  42. 

This  a c t  s t i p u l a t e s  t h a t  a  munic ipa i  c o u n c i l  

may, by r e g u l a t i o n ,  o r d e r  t h a t  i t s  w a t e r  supp ly  

be f l u o r i d a t e d .  However, a  p l e b i s c i t e  must f i r s t  

be h e l d  and t h e  r e g u l a t i o n  can o n l y  be  a p p l i e d  i f  

t h e  p r o p o s a l  i s  approved by a  m a j o r i t y  o f  t h e  

v o t e r s .  I f  t h e  p r o p o s a l  i s  d e f e a t e d ,  no new 

p l e b i s c i t e  can be h e l d  f o r  two y e a r s .  

F l u o r i d a t i o n  r e g u l a t i o n s  - A l b e r t a  r e g u l a t i o n s  

3817 B (Clean Water Act ,  S  .A. 1971. 1 7 ) .  

Th i s  r e g u l a t i o n  s p e c i f i e s  t h e  f l u o r i d a t i o n  

s t a n d a r d s  f o r  wa te r  s u p p l i e s  which apply  t o  a l l  

n o n - i n d u s t r i a l  waterworks sys tems .  

I t  s t a t e s  t h a t  f l u o r i d a t i o n  can only  be implemented 

i f  t h e  munic ipal  a u t h o r i t i e s  have adopted  a  

r e g u l a t i o n  a u t h o r i z i n g  f l u o r i d a t i o n  and i f  a  

b u i l d i n g  pe rmi t  and o p e r a t i n g  l i c e n c e  have been 

i s s u e d  by t h e  D i r e c t o r  of S t a n d a r d s  and Approvals 



i n  accordance  w i t h  t h e  Clean Water Act  and t h e  

Clean Water (Munic ipal  P l a n t s )  Regu la t ions  ( A  .R., 

3 7 - 7 3 ) .  

A u t h o r i z a t i o n  must a l s o  be  s o u g h t  from t h e  D i r e c t o r  

o f  S t a n d a r d s  and Approvals  t o  amend t h e  o p e r a t i n g  

l i c e n c e  s o  t h a t  a  waterworks may be a l t e r e d  

t o  accommodate a  f l u o r i d a t i o n  i n s t a l l a t i o n .  

The c o n t e n t  of  t h e  a p p l i c a t i o n  i s  d e s c r i b e d  i n  

t h e  r e g u l a t i o n  which a l s o  p r o v i d e s  f o r  t h e  

i n s t a l l a t i o n  of  a  m e t e r ,  permanent  c o n t r o l  equipment  

and t h e  o b l i g a t i o n  of m a i n t a i n i n g  t h e s e  i n  good 

o r d e r .  

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

t r e a t e d  w a t e r  i s  1 . 0  mg/l e x c e p t  f o r :  

- a n  average  monthly v a r i a t i o n  of 0 . 1  mg/l; 

- a n  d a i l y  v a r i a t i o n  of  0.2 mg/l. 

A monthly a n a l y s i s  r e p o r t  must b e  s e n t  t o  t h e  

D i r e c t o r  of P o l l u t i o n  C o n t r o l  and t h e  l o c a l  h e a l t h  

a u t h o r i t i e s  g i v i n g  t h e  d a i l y  r e a d i n g  of  t h e  w a t e r  

m e t e r ,  t h e  d a i l y  volume of  f l u o r i d a t e d  w a t e r ,  



t h e  d a i l y  we igh t  o f  t h e  f l u o r i n e  compounds and 

S O  on .  

Another  s e c t i o n  o f  t h e  regu la t ion  p r o v i d e s  f o r  t h e  

s u s p e n s i o n  o f  f l u o r i d a t i o n  when r e p a i r s  o r  

r ep lacement  o f  t h e  equipment make t h i s  n e c e s s a r y  . 
The o p e r a t o r  o f  t h e  f l u o r i d a t i o n  f a c i l i t i e s  must 

be equipped w i t h  t h e  necessa ry  s a f e t y  d e v i c e s  and 

t h e s e  must be i n s p e c t e d  r e g u l a r l y  and main ta ined  

i n  good o r d e r .  

The f o l l o w i n g  f l u o r i n e  compounds may be used :  

h y d r o f l u o s i l i c  a c i d ,  sodium f l u o r i d e ,  sodium 

s i l i c o f  l u o r i d e  and t h o s e  approved by t h e  D i r e c t o r  

o f  S t a n d a r d s  and Approvals .  

The f l u o r i n e  must be s t o r e d  s e p a r a t e l y  from o t h e r  

chemica l s .  

The o p e r a t o r s  must keep a  r e c o r d  of t h e  d a i l y  

a n a l y s e s  and f l u o r i d e  c o n c e n t r a t i o n s  and submit  

sampl ings  t o  t h e  Department of  Hea l th  whenever 

r e q u e s t e d  t o  do s o  by t h e  M i n i s t e r .  



6.2 .5  Nova S c o t i a  ----------- 

The e x i s t i n g  law a u t h o r i z e s  c i t y  c o u n c i l s  t o  

i n s  t a l l  w a t e r  t r e a t m e n t  sys tems r e q u i r i n g  

c h e m i c a l ,  e l e c t r i c a l ,  mechanica l  o r  o t h e r  

p r o c e s s e s  a u t h o r i z e d  by t h e  c o u n c i l .  

The Department o f  P u b l i c  Works g r a n t s  s u b s i d i e s  

f o r  t h e  purchase  and i n s t a l l a t i o n  of  f l u o r i d a t i o n  

equipment  ( 5 )  . 

6.2.6 O n t a r i o  ------- 

F l u o r i d a t i o n  Act (1970 RSO c .  178)  . 

Under t h i s  law, a  m u n i c i p a l  c o u n c i l  may, by 

r e g u l a t i o n ,  se t  up f l u o r i d a t i o n  equipment  i n  

a munic ipa l  waterworks .  sys tem f o l l o w i n g  a  

p l e b i s c i t e  on t h e  i s s u e .  

The q u e s t i o n  t o  be vo ted  on i s :  a r e  you i n  f a v o u r  

of f l u o r i d a t i o n  o f  t h e  p u b l i c  w a t e r  supp ly  of  t h i s  

m u n i c i p a l i t y ?  

The r e s u l t  of t h e  p l e b i s c i t e  d e t e r m i n e s  whether  



o r  n o t  t h e  r e g u l a t i o n  i s  adopted .  

I n  c a s e s  where t h e  w a t e r  i s  a l r e a d y  f l u o r i d a t e d ,  

t h e  c o u n c i l  may suspend f l u o r i d a t i o n  by 

r e g u l a t i o n  and w i t h  t h e  c o n s e n t  o f  t h e  v o t e r s .  

6 .2.7 Saskatchewan ------------ 

Water Resources Management Act  (1972 SS c .  1 4 6 ;  

a s  am. by 1976-77 c .  1 0 1 ) .  

Under t h i s  law, any pe r son  o p e r a t i n g  a  water-  

works sys tem may t r e a t  t h e  w a t e r  chemica l ly ,  

e l e c t r i c a l l y ,  mechanica l ly  o r  by any o t h e r  means, 

i n  accordance  w i t h  t h e  M i n i s t e r ' s  d i r e c t i v e s .  

A d i r e c t i v e  t o  t h i s  e f f e c t  e n t i t l e d  Water Q u a l i t y  

O b j e c t i v e s  was i s s u e d  i n  February  1967. 

P a r t  ( e )  of  t h i s  d i r e c t i v e  d e a l s  w i t h  q u a l i t y  

s t a n d a r d s  f o r  d r i n k i n g  w a t e r  and s t i p u l a t e s  t h a t  

t h e  maximum a l l o w a b l e  f l u o r i d e  c o n c e n t r a t i o n  i s  



6 . 2 - 8  Newfoundland ------------ 

An Act R e l a t i n g  t o  t h e  Munic ipal  A f f a i r s  o f  t h e  

C i t y  of  S t .  J o h n ' s  (1970 RSNF c .  4 0 ) .  

Th i s  a c t  d e a l s  w i t h  t h e  f l u o r i d a t i o n  o f  t h e  d r i n k i n g  

w a t e r  i n  S t .  John i  s f  Newfoundland. 

The munic ipa l  c o u n c i l  may o r d e r  f l u o r i d a t i o n  b u t  

o n l y  a f t e r  a  p l e b i s c i t e  h a s  been h e l d .  I f  t h e  

p r o p o s a l  i s  t u r n e d  down by a  m a j o r i t y  o f  t h e  

c i t i z e n s ,  no new p l e b i s c i t e  can  be h e l d  f o r  

three y e a r s .  

However, i f  t h e  p r o p o s a l  i s  approved,  t h e  c o u n c i l  

i s  n o t  o b l i g e d  t o  f l u o r i d a t e  t h e  w a t e r .  

6 .2.9 P r i n c e  Edward I s l a n d  .................... 

The h o l d i n g  of  a  p l e b i s c i t e  h a s  been a u t h o r i z e d  

by s p e c i a l  l e g i s l a t i o n  adop ted  f o r  t h i s  purpose .  



6.2.10 Quebec ------ 

Quebec l e g i s l a t i o n  i s  d e a l t  w i t h  i n  Chap te r  8 

o f  t h i s  r e p o r t  ( s e c t i o n  8 - 3  - 6 )  . 

6.3 Risk of  c o n f l i c t  between s e c t i o n  26 of  t h e  P u b l i c  Heal th  

P r o t e c t i o n  Act  and t h e  r e g u l a t i o n  r e s p e c t i n g  w a t e r  

s u p p l i e s  f o r  human consumption (Environment Q u a l i t y  Act)  . 

The committee s t u d i e d  t h e  p o s s i b l e  r i s k  of  c o n f l i c t  

between s e c t i o n  2 6  of  t h e  P u b l i c  Hea l th  P r o t e c t i o n  Act  

(RSQ 1977 c .  P-35) and t h e  r e g u l a t i o n  r e s p e c t i n g  w a t e r  

s u p p l i e s  f o r  human consumption e s t a b l i s h e d  under t h e  

Environment Q u a l i t y  Act (RSQ 1977 c .  Q - 2 ) .  

S e c t i o n  26 o f  t h e  P u b l i c  Hea l th  P r o t e c t i o n  Act r e a d s  a s  

f o l l o w s  : 

26. I f  t h e  n a t u r a l  f l u o r i n e  c o n c e n t r a t i o n  o f  
t h e  d r i n k i n g  w a t e r  s u p p l i e d  by a  f i l t r a t i o n  
p l a n t  i s  below 1 . 2  ppm, t h e  owner of  t h e  
p l a n t  must i n s t a l l  a  f l u o r i n a t i o n  d e v i c e  
i n  it and have i t  i n  o p e r a t i o n  r e g u l a r l y  t o  
o b t a i n  a  f l u o r i n e  c o n c e n t r a t i o n  o f  1 .2  ppm 
i n  t h e  wa te r  s u p p l i e d  by such a  p l a n t .  

But t h e  f i r s t  paragraph of s e c t i o n  4 5  of t h e  Environment 

Q u a l i t y  Ac t ,  a s  r e p l a c e d  by B i l l  76 (1977 c .  5 5 ) ,  



s t a t e s  t h a t :  

45. The o p e r a t o r  o f  a  waterworks  s y s t e m ,  
and t h e  o p e r a t o r  o f  a  p u b l i c ,  commercial  
o r  i n d u s t r i a l  e s t a b l i s h m e n t  s u p p l i e d  
w i t h  w a t e r  by a  s u p p l y  s o u r c e  i n d e p e n d e n t  
o f  a  waterworks  s y s t e m ,  s h a l l  i n  making 
w a t e r  a v a i l a b l e  t o  t h e  p u b l i c  o r  t o  h i s  
employees  f o r  human consumpt ion ,  s u p p l y  
d r i n k i n g  w a t e r  o n l y ,  t o  t h e  e x t e n t  and 
i n  a c c o r d a n c e  w i t h  t h e  s t a n d a r d s  
p r o v i d e d  by r e g u l a t i o n  o f  t h e  L i e u t e n a n t -  
Governor  i n  C o u n c i l .  

The d r a f t  r e g u l a t i o n  r e s p e c t i n g  w a t e r  s u p p l i e s  f o r  human 

consumpt ion  u n d e r  t h e  Envi ronment  Q u a l i t y  A c t  p r o h i b i t s  

t h e  d i s t r i b u t i o n  o f  w a t e r  whose f l u o r i d e  c o n c e n t r a t i o n  

e x c e e d s  1 . 5  mg/l ( s e c t i o n  4 )  . 

The e x p e r t s  c o n s u l t e d  i n d i c a t e d  t h a t  i n  o r d e r  t o  p r o v i d e  

w a t e r  w i t h  a  f l u o r i n e  c o n t e n t  o f  1 . 2  ppm, i t  would i n  

c e r t a i n  c a s e s  b e  n e c e s s a r y  t o  i n t r o d u c e  i n t o  t h e  s y s t e m  

and t o  m a i n t a i n ,  p a r t i c u l a r l y  i n  t h e  p a r t s  l o c a t e d  n e a r  

t h e  t r e a t m e n t  p l a n t ,  f l u o r i d e  c o n c e n t r a t i o n s  which c o u l d  

exceed  t h e  maximum 1 . 5  mg/l p r e s c r i b e d  i n  s e c t i o n  4 o f  

t h e  r e g u l a t i o n .  

There i s  t h e r e f o r e  a  d e f i n i t e  r i s k  o f  c o n f l i c t  between 

t h e  two l a w s .  From t h e  l e g a l  p o i n t  o f  view it w i l l  b e  

d i f f i c u l t  t o  r e c o n c i l e  t h e  two s t a n d a r d s  which a t  f i r s t  



s i g h t  do n o t  seem t o  be  i r r e c o n c i l a b l e  s i n c e  they  

a l l o w  a  leeway o f  0 . 3  mg/l. But t h e  t e c h n i c a l  r e a l i t i e s  

d i c t a t e  o t h e r w i s e .  

The problem i s  r e a l  enough t o  w a r r a n t  a t t e n t i o n  f o r  i t  

cou ld  r e s u l t  i n  d i f f i c u l t i e s  f o r  eve ry  m u n i c i p a l i t y  

o p e r a t i n g  a  waterworks system and t r e a t m e n t  p l a n t .  

6.4 Study o f  s e c t i o n  19a f f .  of t h e  Environment Q u a l i t y  Act  

CRSQ 1977 c .  Q-21 (-11 

S e c t i o n  1 9 a  of t h e  Environment Q u a l i t y  Act ,  adopted  under 

Chapter  64 of  t h e  1978 S t a t u t e s ,  g i v e s  everyone t h e  r i g h t  

t o  env i ronmenta l  q u a l i t y ,  t o  i t s  p r o t e c t i o n  and t o  

p r o t e c t i o n  a f  t h e  l i v i n g  c r e a t u r e s  who s h a r e  i t ,  w i t h i n  

t h e  bounds o f  t h e  a c t .  S e c t i o n  19b p r o v i d e s  r e c o u r s e  

t o  t h e  i n j u n c t i o n  p rocedure  t o  p r e v e n t  any a c t i o n  which 

may i n t e r f e r e  w i t h  t h e  e x e r c i s e  o f  t h i s  r i g h t .  

The i n j u n c t i o n  p r o c e s s  a s  a  means of  p r e v e n t i n g  o r  

h a l t i n g  w a t e r  f l u o r i d a t i o n  i s  on ly  p o s s i b l e  i f  a  waterworks 

sys tem comes under  t h e  s t a t u t o r y  d e f i n i t i o n  of  

"envi ronment" .  Water i s  p a r t  of t h e  envi ronment  and i s  

d e f i n e d  a s  s u r f a c e  and underground w a t e r  wherever  it i s  

found. The u n d e r l i n e d  words make t h e  d e f i n i t i o n  



s u f f i c i e n t l y  broad t o  i n c l u d e  t h e  w a t e r  i n  a  waterworks 

s y s  tem. 

Although t h e  heavy burden o f  p roof  would seem t o  p r e c l u d e  

such a  p o s s i b i l i t y ,  a  c i t i z e n  c o u l d  conce ivab ly  c i t e  

t h e  p r o v i s i o n s  under s e c t i o n s  19a f f .  of  t h e  

Environment Q u a l i t y  Act i n  o r d e r  t o  h a l t  f l u o r i d a t i o n  

o f  w a t e r  s u p p l i e s .  

6 .5 CONCLUSIONS 

6 .5 .1  Each p r o v i n c e  h a s  i t s  own l e g i s l a t i o n  a u t h o r i z i n g  

t h e  f l u o r i d a t i o n  of  w a t e r  s u p p l i e s .  

6.5.2 The committee s t u d i e d  t h e  r i s k s  of  c o n f l i c t  

between s e c t i o n  26 of t h e  P u b l i c  Hea l th  P r o t e c t i o n  

Act  (RSQ 1977 c .  P-35)  and t h e  r e g u l a t i o n  r e s p e c t i n g  

w a t e r  s u p p l i e s  f o r  human consumption under  t h e  

Environment Q u a l i t y  Act  (RSQ 1977 c .  Q-2) and 

conc luded  t h a t  t h e r e  i s  c e r t a i n l y  a  r i s k  o f  

c o n f l i c t  between t h e  two l aws .  



6.6 RECOMMENDATIONS 

The committee recommends t h a t  : 

1. s e c t i o n  26 of  t h e  P u b l i c  Hea l th  P r o t e c t i o n  Act and 

t h e  r e g u l a t i o n  r e s p e c t i n g  w a t e r  s u p p l i e s  f o r  human 

consumption (Environment Q u a l i t y  Act)  be r e v i s e d  i n  

o r d e r  t o  r e c o n c i l e  t h e  two s t a n d a r d s  i n  accordance  

w i t h  t h e  t e c h n i c a l  r e q u i r e m e n t s .  
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CHAPTER 7 

JURISPRUDENCE 

T h i s  c h a p t e r  g i v e s  a  b r i e f  d e s c r i p t i o n  o f  Canadian,  

American, and Quebec j u r i s p r u d e n c e  concern ing  t h e  f l u o r i d a t i o n  

of community w a t e r  s u p p l i e s  a s  a  p r e v e n t i v e  measure a g a i n s t  

t o o t h  decay.  

7 - 1  Canadian j u r i s p r u d e n c e  

On o n l y  two o c c a s i o n s  has  Canadian j u r i s p r u d e n c e  d e a l t  

w i t h  t h e  q u e s t i o n  of  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r :  

The M u n i c i p a l i t y  o f  M e t r o p o l i t a n  Toronto  v .  The C o r p o r a t i o n  

of  t h e  V i l l a g e  o f  F o r e s t  H i l l  (1957,  SCR, 569) and - The 

Queen v. F r e d e r i c t i o n  (1956, 2  DLR ( 2 d )  , 551) . 

The i s s u e  i n  t h e s e  two c a s e s . w a s  n o t  t o  e s t a b l i s h  whether  

f l u o r i d a t i o n  r a n  c o u n t e r  t o  t h e  i n d i v i d u a l  ' s b a s i c  r i g h t s  

b u t  r a t h e r  t o  de te rmine  t h e  e x t e n t  o f  t h e  powers 

c o n f e r r e d  on m u n i c i p a l i t i e s  by t h e  p r o v i n c i a l  l e g i s l a t u r e s  

and whe the r  t h e  m u n i c i p a l i t i e s  had indeed  t h e  a u t h o r i t y  

t o  f l u o r i d a t e  d r i n k i n g  w a t e r .  



I n  t h e  O n t a r i o  c a s e ,  i t  was r u l e d  t h a t  t h e  r i g h t  o f  

t h e  government t o  adop t  r e g u l a t i o n s  r e s p e c t i n g  p u r e  

and wholesome w a t e r  s u p p l i e s  d i d  n o t  i n c l u d e  t h e  r i g h t  

t o  f l u o r i d a t e  w a t e r  s i n c e  f l u o r i n e  p e r  se n e i t h e r  

added nor  d e t r a c t e d  from t h e  p u r i t y  o r  whole- 

someness of  d r i n k i n g  w a t e r .  I n  s h o r t ,  t h e  powers 

c o n f e r r e d  d i d  n o t  i n c l u d e  t h e  r i g h t  t o  f l u o r i d a t e .  

The second c a s e  i s  s i m i l a r  i n  t h a t  i t  t o o  q u e s t i o n e d  

t h e  unwarranted a c t i o n  of t h e  m u n i c i p a l i t y  of  F r e d e r i c t o n ;  

t h e  c a s e  a l s o  c o n t a i n s  a  l e n g t h y  argument on r e c o u r s e  

t o  c e r t i o r a r i  a s  an  a p p r o p r i a t e  remedy i n  t h i s  s i t u a t i o n .  

These c a s e s  have no more t h a n  a  r e l a t i v e  e f f e c t  i n  Quebec 

s i n c e  f l u o r i d a t i o n  i s  dec reed  by a  p r o v i n c i a l  law whose 

l e g a l i t y  canno t  be q u e s t i o n e d  on t h e  grounds t h a t  i t  

goes beyond t h e  l i m i t s  o f  i t s  powers.  Nor can i t  be 

i n f e r r e d  from t h e s e  c a s e s  t h a t  f l u o r i d a t i o n  would 

be  excluded i n  t h e  q u a l i t y  s t a n d a r d s  f o r  d r i n k i n g  w a t e r  

which t h e  Ptieutenant-Governor i n  .Counci l  has  t h e  power 

t o  d e f i n e  under s e c t i o n  45 o f  t h e  Environment Q u a l i t y  

Act  (RSQ 1977 c .  4 9 ) .  



American j u r i s p r u d e n c e  

Th i s  s e c t i o n  i s  drawn l a r g e l y  from s t u d i e s  by Groth on 

t h e  s c i e n t i f i c  development and e v o l u t i o n  of t h e  

a d m i n i s t r a t i v e  p o l i c i e s  govern ing  t h e  a p p l i c a t i o n  of  

f l u o r i d a t i o n  i n  t h e  United S t a t e s .  

7  - 2  -1 S i n c e  f l u o r i d a t i o n  was f i r s t  i n t r o d u c e d  a s  a  

means of  r e d u c i n g  d e n t a l  decay,  a  number of 

a c t i o n s  have been b rough t  b e f o r e  t h e  c o u r t s  by 

i t s  opponents  on t h e  grounds t h a t  it i n t e r f e r e s  

w i t h  t h e i r  c o n s t i t u t i o n a l  r i g h t s .  Except  i n  one 

ve ry  s p e c i f i c  c a s e  e x p l a i n e d  i n  s e c t i o n  7 .2 .6 ,  

t h e  c o u r t s  have always d e c i d e d  i n  f avour  of 

f l u o r i d a t i o n .  

The a c t i o n s  were appea led  b e f o r e  t h e  supreme c o u r t s  

of s e v e r a l  s t a t e s  b u t  t h e  U.S. Supreme Cour t  has  

always r e f u s e d  t o  h e a r  a p p e a l s  from t h e  s t a t e  

c o u r t s .  The Supreme C o u r t ' s  s t a n d  must n o t  

however be i n t e r p r e t e d  a s  a p p r o v a l  of  t h e  d e c i s i o n s  

o f  t h e  s t a t e  c o u r t s ;  this may s i g n i f y  t h a t  problems 

o f  t h i s  t y p e  shou ld  be r e s o l v e d  by l e g i s l a t i o n  

r a t h e r  t h a n  by t h e  government ' s  j u d i c i a l  a p p a r a t u s  ( 3 ) .  



7.2.2 Cour t  judgments were handed down on most o f  t h e  

arguments  r a i s e d  a g a i n s t  f l u o r i d a t i o n .  The 

c o u r t s  d e c l a r e d  t h a t  i t  was l e g a l  f o r  a  s t a t e  

t o  u s e  t h e  powers c o n f e r r e d  on it t o  p r e v e n t  

d e n t a l  decay and t h a t  f l u o r i d a t i o n  was a  

r e a s o n a b l e  means of  a c h i e v i n g  t h i s  o b j e c t i v e ;  

i n  some c a s e s ,  they  d e c l a r e d  t h a t  f l u o r i d a t i o n  

was t h e  b e s t  o p t i o n  a v a i l a b l e  ( 4 )  . 

7.2.3 The arguments ,  which were based on r e l i g i o u s  

freedom and c o n s t i t u t i o n a l  r i g h t s ,  w e r e  d i s m i s s e d  

on t h e  grounds t h a t  t h e  r i g h t s  of t h e  i n d i v i d u a l  

a r e  never  a b s o l u t e  and must sometimes be  s u b o r d i n a t e d  

t o  the common good. 

I n  e s s e n c e ,  the. c o u r t s  a f f i r m e d  t h a t  t h e  d e s i r e  of  

t h e  m a j o r i t y  t o  p r e v e n t  d e n t a l  decay i n  c h i l d r e n  

was more i m p o r t a n t  t h a t  t h e  wish o f  i n d i v i d u a l s  

and m i n o r i t i e s  t o  choose t h e i r  own medica l  

t r e a t m e n t  (51 . 

7.2.4 A l l  t h e s e  d e c i s i o n s  a r e  h i g h l y  s u b j e c t i v e  and a r e  

founded on i n d i v i d u a l  p h i l o s o p h i c a l  v a l u e s  and 

b e l i e f s .  I n  each c a s e ,  t h e  judges agreed  w i t h  

t h o s e  who favoured f l u o r i d a t i o n  and a  number of  

t h e i r  s t a t e m e n t s  t e n d  t o  i n d i c a t e  t h a t  they  w e r e  



i n f l u e n c e d  by t h e  " e s t a b l i s h m e n t " ,  by t h e  p r e s t i g e  

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

o r g a n i z a t i o n s  which have always unanimously 

d e c l a r e d  it a s  s a f e ,  e f f e c t i v e  and beyond 

d i s p u t e  ( 6 ) .  

7 - 2  - 5  S e t t i n g  a  ~ r e c e d e n t  ------ --- -------- 

The many c o u r t  d e c i s i o n s  i n  f a v o u r  of  f l u o r i d a t i o n  

have e s t a b l i s h e d  an  i m p o r t a n t  p r e c e d e n t  i n  medica l  

j u r i s p r u d e n c e .  Indeed,  t h e y  open t h e  way f o r  

government t o  u s e  p u b l i c  wa te r  s u p p l i e s  t o  

a d m i n i s t e r  med ica t ion  t o  whole p o p u l a t i o n s  on t h e  

grounds t h a t  t h i s  would be f o r  t h e  common good 

and i s  a  r e a s o n a b l e  method of s o l v i n g  c e r t a i n  

p u b l i c  h e a l t h  problems.  

I n  t h e o r y ,  a  g r e a t  many s u b s t a n c e s  c o u l d  be added 

t o  p u b l i c  wa te r  s u p p l i e s  t o  improve t h e  h e a l t h  of 

a l l  c i t i z e n s ;  a  good example would b e  t h e  a d d i t i o n  

of v i t a m i n  C t o  p r e v e n t  i n f l u e n z a  ( o r  c o l d s )  and 

m i n e r a l s  r ecogn ized  a s  e s s e n t i a l  t o  good n u t r i t i o n .  

These p o s s i b i l i t i e s  a r e  mentioned n o t  because  they 

might  v i o l a t e  i n d i v i d u a l  r i g h t s  b u t  r a t h e r  t o  



i l l u s t r a t e  t h e  magnitude and complexi ty  o f  t h e  

b i o l o g i c a l  c o n t r o l s  needed t o  p r o t e c t  t h e  h e a l t h  

o f  t h e  p u b l i c  i f  t h e s e  new s u b s t a n c e s  were added 

t o  d r i n k i n g  w a t e r  ( 7 )  . 

7.2.6 A r e c e n t  d e c i s i o n  ----------------- 

A very  r e c e n t  c a s e  i n  t h e  Uni ted  S t a t e s  i s  worthy 

o f  mention: Pau l  W .  Aitkenhead v .  Borough of 

W e s t  V i e w  (Cour t  o f  Common P l e a ,  Allegheny County, 

Penn.,  #GD-4585-78, Nov. 1 6 ,  1 9 7 8 ) .  Th i s  was an 

a c t i o n  s i m i l a r  t o  a  w r i t  o f  e v o c a t i o n  a g a i n s t  

a  f i n a l  and unappea lab le  d e c i s i o n  o f  t h e  Department 

o f  Environmental  Resources t o  i s s u e  a  f l u o r i d a t i o n  

p e r m i t  t o  t h e  m u n i c i p a l i t y  o f  West V i e w .  The 

p e t i t i o n e r  asked t h e  c o u r t  t o  o r d e r  t h e  m u n i c i p a l i t y  

t o  h a l t  f l u o r i d a t i o n  o f  i t s  d r i n k i n g  w a t e r .  He 

argued t h a t  t h e  a d d i t i o n  o f  1 . 0  ppm of  f l u o r i n e  

w a s  a  t h r e a t  t o  h i s  h e a l t h  and t o  t h a t  o f  t h e  

p u b l i c  and c i t e d  an e p i d e m i o l o g i c a l  s t u d y  which 

showed a c o r r e l a t i o n  be tween t h e  consumption 

o f  f l u o r i d a t e d  w a t e r  and c a n c e r .  Th i s  non-codif ied  

p rocedure  was admi t t ed  on t h e  grounds t h a t  e q u i t y  

a l o n e  was an  adequate  remedy t o  t h e  d e f i a n c e  of 

j u s t i c e  which t h e  p l a i n t i f f  c la imed t o  be a  v i c t i m  



o f ,  j u s t i c e  which recogn ized  h i s  r i g h t  t o  " l i f e ,  

l i b e r t y  and t h e  p u r s u i t  o f  h a p p i n e s s "  b u t  had 

n o t  been a b l e  t o  i n t e r v e n e  when t h e  d e c i s i o n  

t o  f l u o r i d a t e  t h e  community w a t e r  supp ly  was made 

by a  government agency. 

The judge p o i n t e d  o u t ,  o b i t e r  d ic tum,  t h a t  no 

government o f f i c i a l ,  b u r e a u c r a t  o r  l e a r n e d  judge,  

has  t h e  r i g h t  t o  d e c i d e  what i s  good f o r  t h e  

p e o p l e ,  p a r t i c u l a r l y  when t h e  s u b j e c t  i n  q u e s t i o n  

i s  a  h i g h l y  c o n t r o v e r s i a l  o n e .  Too o f t e n ,  

government o f f i c i a l s  f o r g e t  t h a t  t h e i r  r o l e  i s  t o  

s e r v e ,  t h a t  it i s  t h e  c i t i z e n s ,  and n o t  t h e  

government o r  some impersona l  i n s t i t u t i o n ,  who a r e  

supposed t o  be t h e  m a s t e r s .  C i v i l  s e r v a n t s  would 

do w e l l  t o  unders tand  t h e  t r u e  s i g n i f i c a n c e  o f  t h e i r  

d e s i g n a t i o n .  

The preponderance of  t h e  e v i d e n c e  l e d  t o  t h e  

conc lus ion  t h a t  w a t e r  f l u o r i d a t i o n  may be 

c a r c i n o g e n i c  (1) ( 2 )  . 

This  c a s e  i s  now b e i n g  appea led  b e f o r e  t h e  h i g h e r  

c o u r t s  o f  t h e  S t a t e  o f  Pennsy lvan ia .  Only t h e  



j u r i s d i c t i o n  of t h e  c o u r t  i s  a t  i s s u e  and n o t  

t h e  e v i d e n c e  p r e s e n t e d  on t h e  e f f e c t s  of  

f l u o r i d a t i o n .  

7.3 Qugbec j u r i s p r u d e n c e  

I n  Qugbec, a c a s e  of  t h i s  k ind  based on human r i g h t s  cou ld  

n o t  have i t s  o r i g i n  i n  t h e  C h a r t e r  of  Human Righ t s  and 

Freedoms (RSQ 1977 c .  C - 1 2 ) ,  s i n c e  under  i t s  

i n t e r p r e t i v e  p r o v i s i o n s ,  t h e  C h a r t e r  a p p l i e s  on ly  t o  t h e  

e x t e n t  p rov ided  by t h e  l e g i s l a t o r .  A s  a  g e n e r a l  law 

which came i n t o  f o r c e  one y e a r  a f t e r  t h e  a c t  s a n c t i o n i n g  

f l u o r i d a t i o n ,  t h e  C h a r t e r ,  i n  accordance  w i t h  i t s  

i n t e r p r e t i v e  p r o v i s i o n s ,  canno t  o v e r r i d e  t h e  e a r l i e r  

s p e c i a l  s t a t u t e .  I t  s h o u l d  however be s t r e s s e d  t h a t  t h e  

C h a r t e r  e n s h r i n e s  t h e  r i g h t  t o  p h y s i c a l  i n t e g r i t y .  

7.4 CONCLUSIONS 

7.4.1 On o n l y  two o c c a s i o n s  h a s  Canadian j u r i s p r u d e n c e  

d e a l t  w i t h  t h e  q u e s t i o n  of  f l u o r i d a t i o n  and each  

o f  t h e s e  c a s e s  was concerned w i t h  d e t e r m i n i n g  

t h e  e x t e n t  o f  t h e  powers c o n f e r r e d  on t h e  

m u n i c i p a l i t i e s  by t h e  p r o v i n c i a l  government i n  o r d e r  

t o  d e c i d e  whether  t h e  m u n i c i p a l i t i e s  d i d  i n d e e d  



have t h e  power t o  f l u o r i d a t e  d r i n k i n g  w a t e r .  

7.4.2 Except i n  t h e  s p e c i f i c  c a s e  o u t l i n e d  i n  t h e  

f o l l o w i n g  pa ragraph ,  American c o u r t s  o f  j u s t i c e  

have always pronounced themselves  i n  f avour  of  

f l u o r i d a t i o n  t o  p r e v e n t  t o o t h  decay and have 

d e c l a r e d  it l e g a l  f o r  s t a t e s  t o  use  t h e  powers 

c o n f e r r e d  on them t o  a c h i e v e  t h i s  o b j e c t i v e .  

The Supreme Cour t  h a s  always t u r n e d  down a p p e a l s  

by t h e  s t a t e  c o u r t s  a l t h o u g h  t h i s  would s e e m  t o  

run  c o n t r a r y  t o  t h e i r  u s u a l  p r a c t i c e  of g r a n t i n g  

p r i o r i t y  t o  c a s e s  which a r e  i n  t h e  n a t i o n a l  

i n t e r e s t .  

7 .4 .3  A r e c e n t  noteworthy c a s e  (Pau l  W. Aitkenhead v .  

Borough of  W e s t  V i e w ,  Cour t  of  Common P l e a ,  

Allegheny County, Penn.) p r e s e n t e d  weighty  

ev idence  t h a t  f l u o r i d a t i o n  of  d r i n k i n g  wa te r  

c o u l d  b e  c a r c i n o g e n i c .  

7 .5 RECOMMENDATIONS 

The committee recommends t h a t  a  c o h e r e n t  government p o l i c y  

be adopted  which would r e c o n c i l e  t h e  r e c e n t  law reco-  

g n i z i n g  t h e  fundamental  r i g h t  t o  p h y s i c a l  i n t e g r i t y  



and t h e  e a r l i e r  law which f o i s t s  f l u o r i d a t i o n  on a l l  

c i t i z e n s  w i t h o u t  d i s s e n t i n g  v o i c e s  b e i n g  h e a r d  on an 

i s s u e  a f f e c t i n g  t h e  h e a l t h  o f  t h e  p u b l i c .  

1. T r a n s a c t i o n s :  P a u l  W .  A i tkenhead  v .  Borough o f  West V i e w  

( C o u r t  o f  Common P l e a ,  Al legheny County,  Penn. ,  

GD-45 85-78, Nov. 1 6 ,  1 9 7 8 ) .  

2 .  Opin ion  - J u s t i c e  F l a h e r t y ,  J.  P a u l  W .  A i tkenhead  -- e t  a l .  

v .  Borough o f  W e s t  V i e w  e t  a l .  GD-45 85-78, Cour t  o f  -- 

Common P l e a  o f  Al legheny County,  Penn. ,  c i v i l  d i v i s i o n ,  

Nov. 1 6 ,  1978.  

3. Gro th ,  E. Two i s s u e s  o f  s c i e n c e  and p u b l i c  p o l i c y :  a i r  

p o l l u t i o n  c o n t r o l  i n  t h e  San F r a n c i s c o  Bay a r e a  and 

f l u o r i d a t i o n  o f  community w a t e r  s u p p l i e s .  Xerox 

U n i v e r s i t y  M i c r o f i l m s .  Ann Arbor ,  Michigan,  U.S.A., 

May 1973.  

4 .  I b i d .  

5 .  I b i d .  

6 .  I b i d .  



7 .  Ibid. 

8 .  Anonymous. Encyclopedia  U n i v e r s a l i s ,  Vol .  9 - France ,  



C H A P T E R  8 

F L U O R I D A T I O N  O F  D R I N K I N G  WATER 



CHAPTER 8  

FLUORIDATION OF D R I N K I N G  WATER 

The e i g h t h  and f i n a l  c h a p t e r  examines t h e  e x p e r i e n c e s  and 

r e s u l t s  o f  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  i n  f o r e i g n  c o u n t r i e s  

and i n  Canada. 

8 .1  Fore ign  e x p e r i e n c e s  (1) 

I n  t h e  t h i r t y  y e a r s  t h e  p r o c e s s  has  been i n  u s e ,  

f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  a s  a  means o f  p r e v e n t i n g  

d e n t a l  decay s t i l l  remains e s s e n t i a l l y  a  North American 

development .  I n  1977,  t h e r e  w e r e  212.7 m i l l i o n  p e o p l e ,  

o r  a b o u t  9 %  o f  t h e  w o r l d ' s  p o p u l a t i o n ,  u s i n g  t h e  p r o c e s s .  

Of t h i s  t o t a l ,  t h e  combined p o p u l a t i o n s  o f  t h e  Uni ted  

S t a t e s ,  Canada and Mexico u s i n g  t h e  p r o c e s s  came t o  

more t h a n  132.5 m i l l i o n .  

On t h e  o t h e r  hand,  i n  30 European c o u n t r i e s ,  o n l y  15 .5  

m i l l i o n  o u t  o f  a  t o t a l  of  700 m i l l i o n ,  o r  on ly  2% ( 2 ) ,  

w e r e  u s i n g  a r t i f i c i a l l y  f l u o r i d a t e d  w a t e r .  I n  Appendix 

2  t h e  r e a d e r  w i l l  f i n d  more d e t a i l e d  i n f o r m a t i o n  on t h e  

c o u n t r i e s  t h a t  use  f l u o r i d a t i o n  t o  any g r e a t  e x t e n t .  



8.1 .1  AUSTRIA ------- 

F l u o r i d a t i o n  of d r i n k i n g  w a t e r  i s  n o t  mandatory 

i n  A u s t r i a .  F l u o r i d e s  i n  t h e  form of  t a b l e t s  a r e  

d i s t r i b u t e d  t o  p r e g n a n t  women, i n f a n t s ,  young 

c h i l d r e n  and c h i l d r e n  o f  s c h o o l  a g e .  

Some c i t i z e n s  a r e  opposed t o  t h e  program. A l l  

cha rges  made a g a i n s t  it  have been examined by t h e  

M i n i s t r y  o f  Hea l th  and t h e  Environment and found 

t o  be w i t h o u t  f o u n d a t i o n .  Only one p r o v i n c e  h a s  

s topped  d i s t r i b u t i n g  f l u o r i d e  i n  t h e  form of  

t a b l e t s .  The M i n i s t r y  e n d o r s e s  t h i s  p r o c e s s ,  

which i s  used i n  e i g h t  o t h e r  p r o v i n c e s  ( 3 ) .  

8 . I .  2 WEST GERMANY ------------ 

S i n c e  t h e  f i r s t  o f  January  1975, new l e g i s l a t i o n  

has  a u t h o r i z e d  t h e  a d d i t i o n  o f  f l u o r i d e s  t o  

d r i n k i n g  w a t e r  a s  a  means o f  combat t ing  d e n t a l  

c a r i e s ,  s u b j e c t  t o  t h e  a p p l i c a t i o n  o f  c e r t a i n  

o p e r a t i n g  c o n d i t i o n s  ( 4 )  . 



8.1.3 BELGIUM ------- 

F l u o r i d a t i o n  i s  n o t  compulsory ( 5 ) .  

8  - 1 . 4  DENMARK ------- 

The N a t i o n a l  Hea l th  Counc i l  i s  convinced t h a t  

f l u o r i d a t i o n  i s  a  v a l i d  h e a l t h  measure.  I t  h a s  

been observed t h a t  peop le  l i v i n g  i n  a  r e g i o n  

50 m i l e s  s o u t h  o f  Copenhagen where t h e  w a t e r  i s  

n a t u r a l l y  f l u o r i d a t e d  have fewer  c a v i t i e s  t h a n  

t h e  rest  o f  t h e  p o p u l a t i o n .  However, f l u o r i d a t i o n  

i s  n o t  o b l i g a t o r y .  The s a l e  o f  t o o t h p a s t e  w i t h  

f l u o r i n e  has  been p e r m i t t e d  s i n c e  1964 ( 6 )  . 

8.1.5 SPAIN ----- 

F l u o r i d a t i o n  i s  n o t  compulsory,  b u t  t h e  government 

encourages  t h i s  p r o p h y l a c t i c  measure. I t  has  been 

used  mainly i n  l a r g e  c i t i e s  w i t h  w a t e r  supp ly  

sys tems ( 7 )  . 

8-1 .6  FINLAND ------- 

The government o f  F i n l a n d  s t r o n g l y  s u p p o r t s  

f l u o r i d a t i o n .  One c i t y  i n  F i n l a n d  w i t h  a  



p o p u l a t i o n  o f  o v e r  70 0 0 0  f l u o r i d a t e s  i t s  

d r i n k i n g  w a t e r  ( 7 )  . 

I n  accordance  w i t h  t h e  o p i n i o n  of  t h e  S u p e r i o r  

Counc i l  of  P u b l i c  H e a l t h ,  t h e  M i n i s t r y  o f  H e a l t h  

i s  n o t  i n  f a v o u r  o f  add ing  f l u o r i n e  compounds t o  

p u b l i c  w a t e r  supp ly  sys tems .  

A n a t i o n a l  campaign t o  a n a l y s e  t h e  f l u o r i n e  c o n t e n t  

o f  w a t e r  s u p p l i e s  i s  now i n  p r o g r e s s .  The r e s u l t s  

t o  d a t e  (March 27, 1975) i n d i c a t e  t h a t  t h e  w a t e r  

i s  n o t  d e f i c i e n t  i n  f l u o r i n e  t o  t h e  e x t e n t  t h a t  it  

would be  u s e f u l  t o  add any.  And i n  a d d i t i o n ,  i n  

view of  t h e  s i t u a t i o n  i n  France  where t h e r e  i s  

g r e a t  v a r i a t i o n  i n  t h e  amount of  w a t e r  consumed 

i n  d r i n k s  and used i n  t h e  p r e p a r a t i o n  of  f o o d ,  

depending on t h e  i n d i v i d u a l ,  t h e  r e g i o n  and t h e  

age ,  it would s e e m  i m p o s s i b l e  t o  c o n t r o l  t h e  

amount o f  f l u o r i n e  t aken  i n  by t h e  i n d i v i d u a l  i n  

t a p  w a t e r .  

Other  methods ( d e n t r i f i c e s ,  l o c a l  e x t e r n a l  m e d i c a t i o n ,  

f l u o r i d a t e d  s a l t ,  e t c . )  s e e m  t o  be p r e f e r r e d ,  



t h e  more s o  s i n c e  f l u o r i n e  does n o t  appear  t o  

have  any e f f e c t  on d e n t a l  c a r i e s  e x c e p t  a t  

c e r t a i n  a g e s ,  p a r t i c u l a r l y  i n  l a t e r  ch i ldhood .  

I t  i s  t h e r e f o r e  u s e l e s s  and pe rhaps  harmful  t o  

a d m i n i s t e r  it t o  t h e  p o p u l a t i o n  a s  a whole ( 9 ) .  

8.1.8 GREECE ------ 

I n  January  1974, Greece approved a  law r e q u i r i n g  

communities of more t h a n  1 0  000 t o  f l u o r i d a t e  

t h e i r  w a t e r  s u p p l i e s  (10)  . 

F l u o r i d a t i o n  i s  n o t  o b l i g a t o r y ,  b u t  t h e  government 

i s  n o t  opposed t o  it (11) . 

ITALY ----- 

F l u o r i d a t i o n  i s  n o t  compulsory. I n  November 197 4 ,  

t h e  I t a l i a n  S e n a t e  passed  a  law des igned  t o  p r e v e n t  

d e n t a l  c a r i e s  th rough  t h e  a d m i n i s t r a t i o n  o f  

f l u o r i d e s ,  by mouth, t o  c h i l d r e n  5 t o  1 4  y e a r s  o f  

age .  S p e c i a l i s t s  a l s o  recommend t h e  u s e  o f  

f l u o r i d a t e d  t o o t h p a s t e  ( 1 2 )  . 



8 .1 .11  JAPAN ----- 

F l u o r i d a t i o n  i s  n o t  o b l i g a t o r y  ( 1 8 ) .  

8 .1 .12 NORWAY ------ 

Norway h a s  no l e g i s l a t i o n  on  f l u o r i d a t i o n ;  

c o n s e q u e n t l y ,  t h e  w a t e r  i s  n o t  f l u o r i d a t e d .  

However, a  commit tee  commissioned by t h e  government 

i n  1968 t o  s t u d y  t h e  q u e s t i o n  h a s  come o u t  

unanimously i n  f a v o u r  o f  f l u o r i d a t i o n .  

I n  1974 ,  a  p a r l i a m e n t a r y  commit tee  on  h e a l t h  and 

s o c i a l  s e r v i c e s  e x p r e s s e d  t h e  o p i n i o n  t h a t  a  more 

e x h a u s t i v e  r e v i e w  o f  t h e  s u b j e c t  was r e q u i r e d  

b e f o r e  a  d e c i s i o n  c o u l d  be  made. 

I n  1975,  t h e  M i n i s t e r  o f  S o c i a l  A f f a i r s  s t a t e d  

b e f o r e  P a r l i a m e n t  t h a t  t h e  e f f e c t s  o f  f l u o r i d a t i o n  

had  b e e n  s u f f i c i e n t l y  d e m o n s t r a t e d  t o  j u s t i f y  

a u t h o r i z i n g  f l u o r i d a t i o n  (19 )  . 

8.1.13 NETHERLANDS ----------- 

F l u o r i d a t i o n  o f  w a t e r  i s  p r a c t i s e d  i n  t h e  N e t h e r l a n d s  

u n d e r  t h e  law r e s p e c t i n g  w a t e r  s u p p l i e s ,  p a s s e d  



i n  1961. A group of opponents  of  t h e  measure 

i n s t i t u t e d  c o u r t  p r o c e e d i n g s  and,  i n  a  d e c i s i o n  

handed down i n  1973,  t h e  S u p e r i o r  Court  o f  t h e  

Ne the r lands  r u l e d  t h a t  t h e  scope  o f  t h e  1961 

law was t o o  r e s t r i c t i v e  t o  p e r m i t  t h e  f l u o r i d a t i o n  

o f  d r i n k i n g  w a t e r .  

D 

I n  1976,  t h e  M i n i s t e r  o f  P u b l i c  Hea l th  p r e p a r e d  

new n a t i o n a l  l e g i s l a t i o n  t o  l e g a l i z e  f l u o r i d a t i o n ,  

which h e  s u b m i t t e d  t o  P a r l i a m e n t ,  b u t  it was n o t  

approved ( 2 0 )  . 

8.1.14 SWEDEN ------ 

I n  1971,  t h e  Swedish P a r l i a m e n t  r e p e a l e d  a  law 

passed  i n  1962 t h a t  a u t h o r i z e d  f l u o r i d a t i o n  t o  

improve d e n t a l  hyg iene  ( 2 1 )  . 

8.1.15 SWITZERLAND ----------- 

By law,  t h e  Swiss c a n t o n s  have t h e  a u t h o r i t y  t o  

f l u o r i d a t e  t h e  w a t e r .  The c i t y  of Base1 u s e s  

f l u o r i d a t i o n  a t  t h e  r a t e  of 1 . 0  ppm ( 2 2 )  . 



8.1.16 YUGOSLAVIA ---------- 

F l u o r i d a t i o n  i s  a u t h o r i z e d  by law i n  S e r b i a  ( 2 3 ) .  

8.2 Canadian e x p e r i e n c e  ( 1) 

T h i r t y - f o u r  y e a r s  a g o ,  on  June  20 ,  1945,  Brandfo rd  became 

t h e  f i r s t  c i t y  i n  Canada, and one o f  t h e  f i r s t  t h r e e  i n  

t h e  w o r l d ,  t o  add f l u o r i n e  t o  i t s  d r i n k i n g  w a t e r  i n  an 

e f f o r t  t o  r e d u c e  d e n t a l  c a r i e s  ( 2 4 )  . 

Today Canada r a n k s  among t h e  c o u n t r i e s  t h a t  a r e  t h e  h i g h e s t  

u s e r s  o f  t h e  f l u o r i d a t i o n  p r o c e s s .  I n  1977,  8 557 554 

p e o p l e ,  o r  37% o f  t h e  Canadian p o p u l a t i o n ,  w e r e  u s i n g  

f l u o r i d a t e d  w a t e r .  

I n  Appendix 3  t h e  r e a d e r  w i l l  f i n d  a  t a b l e  w i t h  d e t a i l e d  

i n f o r m a t i o n  o n  t h e  u s e  o f  f l u o r i d a t i o n  i n  Canada up t o  

December 31 ,  1976.  



8 .2 .1  Exper i ence  o f  t h e  Department o f  H e a l t h  and 

Wel fa re  (25)  .......................................... 

The Department o f  H e a l t h  and Wel fa re  i s  o f  t h e  

o p i n i o n  t h a t  f l u o r i d a t i o n  o f  w a t e r  i s  an e f f e c t i v e  

means o f  r e d u c i n g  t h e  i n c i d e n c e  o f  d e n t a l  c a r i e s ,  

and t h e r e f o r e  o f  l o w e r i n g  d e n t a l  c o s t s .  

8 . 2 . 1 . 1  E v a l u a t i o n  o f  d e n t a l  h e a l t h  (26)  

For  a  c o n t i n u i n g  e v a l u a t i o n  o f  t h e  s t a t e  

o f  t h e  d e n t a l  and g e n e r a l  h e a l t h  o f  

Canadians u s i n g  f l u o r i d a t e d  w a t e r  s u p p l i e s ,  

t h e  Department i s  c a r r y i n g  o u t  s t u d i e s  

t h a t  w i l l  make i t  p o s s i b l e  t o  keep up-to- 

d a t e  i n f o r m a t i o n  on t h e  s t a t e  o f  

f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  i n  Canada. 

8 .2.1.2 F l u o r i d a t i o n  and c a n c e r  (27)  

The Department i s  a l s o  c a r r y i n g  o u t  r e s e a r c h  

on f l u o r i d a t i o n  and c a n c e r .  I n  1977,  

t h e  Envi ronmenta l  H e a l t h  D i r e c t o r a t e  made 

a  s t u d y  o f  79 groups o f  m u n i c i p a l i t i e s  

th roughou t  Canada t o  de te rmine  whether  

f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  i n c r e a s e d  



t h e  r i s k s  of  d e a t h  from c a n c e r  among 

r e s i d e n t s  of t h e  a r e a s .  

The s t u d y  covered t h e  p e r i o d  from 1954 

t o  1973 i n c l u s i v e ;  m o r t a l i t y  r a t e s  from 

c a n c e r  i n  groups of  m u n i c i p a l i t i e s  u s i n g  

f l u o r i d a t e d  w a t e r  w e r e  compared wi th  

t h e  r a t e s  i n  o t h e r  groups of  m u n i c i p a l i t i e s  

t h a t  d i d  n o t .  

No a p p r e c i a b l e  d i f f e r e n c e  was observed 

d u r i n g  t h i s  p e r i o d  i n  t h e  m o r t a l i t y  r a t e s  

f o r  a l l  k i n d s  of c a n c e r  o r  f o r  any 

p a r t i c u l a r  cancer  between groups of 

m u n i c i p a l i t i e s  t h a t  f l u o r i d a t e d  t h e i r  

w a t e r  and t h o s e  t h a t  d i d  n o t .  Nor was 

any s i g n i f i c a n t  d i f f e r e n c e  observed i n  

t h e  m o r t a l i t y ,  r a t e s  o f  a l l  t y p e s  o f  cancer  

w i t h i n  t h e  same group o f  m u n i c i p a l i t i e s  

b e f o r e  and a f t e r  t h e  i n t r o d u c t i o n  o f  

f l u o r i d a t i o n  of  t h e  w a t e r  supp ly .  

The s t u d y  was c r i t i c i z e d  f i r s t  because  of 

t h e  cho ice  of c i t i e s .  The v a r i a t i o n s  

among them were such t h a t  i t  was d i f f i c u l t  



t o  compare c a n c e r  d e a t h  r a t e s ,  s i n c e  

some of t h e  c i t i e s  were h i g h l y  

i n d u s t r i a l i z e d ,  o t h e r s  r u r a l ,  some were 

p o r t  c i t i e s ,  and o t h e r s  dormi tory  c i t i e s .  

The c a n c e r  d e a t h  r a t e s  a t  t h e  b e g i n n i n g  

o f  t h e  s t u d y  i n  1953 v a r i e d  widely  from 

c i t y  t o  c i t y .  

Moreover, t h e  s t u d y  d i d  n o t  t a k e  i n t o  

accoun t  t h e  l e v e l  of f l u o r i d e s  i n  food ,  

a  f a c t o r  t h a t  i s  more i m p o r t a n t  i n  b i g  

c i t i e s  w i t h  f l u o r i d a t e d  w a t e r  s i n c e  more 

food p r o d u c t s  a r e  p r e p a r e d  w i t h  such 

w a t e r  (-39) . 

8.3 Qusbec e x p e r i e n c e  

8 .3 .1  F l u o r i d a t i o n  a t  P o i n t e  C l a i r e  (28)  ----------------------------- . 

C o n t r o l l e d  f l u o r i d a t i o n  began i n  Quebec a t  P o i n t e  

C l a i r e  i n  1955, t e n  y e a r s  a f t e r  Brandford ,  O n t a r i o .  



8.3.2 B r i e f  s u b m i t t e d  by STOP ( S o c i e t y  t o  Overcome 

P o l l u t i o n )  t o  t h e  Department of t h e  Environment ,  

e n t i t l e d  "Water f l u o r i d a t i o n .  .. The human d i e t  and 

t h e  envi ronment"  (29)  ................................................... 

I n  1971,  STOP s u b m i t t e d  t o  t h e  Y i n i s % e r  o f  t h e  

Environment a  b r i e f  i n  which it recogn ized  t h e  

advan tages  o f  f l u o r i d a t i o n  i n  r educ ing  d e n t a l  c a r i e s  

among c h i l d r e n .  However, i t  had s e r i o u s  r e s e r v a t i o n s  

a b o u t  t h e  env i ronmenta l  e f f e c t s  o f  a d d i n g  s t i l l  

a n o t h e r  chemical  s u b s t a n c e  t o  Quebec ' s w a t e r  

sys tem,  which i s  a l r e a d y  p o l l u t e d .  

I t  was concerned because  n e i t h e r  t h e  government n o r  

any i n t e r n a t i o n a l  body had succeeded i n  e s t a b l i s h i n g  

a  s a f e  upper  l i m i t  f o r  t h e  d a i l y  consumption of  

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

s a f e  l e v e l s  v a r i e d  between 1 mg and 5 mg p e r  day.  

Moreover, i t  emphasized t h a t  w a t e r  f l u o r i d a t i o n  

b e n e f i t e d  o n l y  a  s m a l l  p r o p o r t i o n  of  t h e  p o p u l a t i o n ,  

t h a t  i s ,  c h i l d r e n  from t h e  t i m e  t h e i r  t e e t h  came 

through up t o  t h e  age  o f  1 4 .  

I n  i t s  s t a t e m e n t ,  STOP d e c l a r e d  t h a t  t h e  f l u o r i d e s  

consumed came from many env i ronmenta l  s o u r c e s ,  



and t h a t  t h e  t o t a l  o f  t h e s e  amounts was r a r e l y  made 

p u b l i c  o r  t h a t  t h e  p u b l i c  s imply  was n o t  aware o f  

t h e  problem. I n  any e v e n t ,  t h e  l e v e l s  o f  f l u o r i d e s  

i n  t h e  n a t u r a l  s t a t e  i n  d r i n k i n g  w a t e r  were r a r e l y  

checked.  

STOP t h e n  l i s t e d  a  number o f  food and e n v i r o n m e n t a l  

s o u r c e s  o f  f l u o r i d e s  which,  working  t h e i r  way 

th rough  t h e  food c h a i n s ,  ended i n  t h e  food 

consumed d a i l y  by Q u e b e c e r s .  

The o r g a n i z a t i o n  made t h e  f o l l o w i n g  recommendations: 

1. t h a t  t h e  p roposed  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  

be  r e c o n s i d e r e d  i n  l i g h t  of t h e  f a c t s  mentioned 

above ; 

2 .  t h a t  a  s u r v e y  b e  made t o  d e t e r m i n e  t h e  t o t a l  

amount o f  f l u o r i d e s  Quebecers  a b s o r b ,  f rom a l l  

e x i s t i n g  s o u r c e s  o f  f l u o r i d e s ;  

3 .  t h a t  t h e  l e v e l  of f l u o r i d e s  i n  food and d r i n k  

b e  c o n t i n o u s  l y  e v a l u a t e d ;  

4 .  t h a t  t h e r e  b e  c o n s t a n t  s u r v e i l l a n c e  o f  d r i n k i n g  

w a t e r  t o  c o n t r o l  t h e  p r e s e n c e  o f  f l u o r i d e s  i n  



t h e  envi ronment  (by means o f  a  m o n i t o r i n g  

sys t em)  . 

F i n a l l y ,  STOP concluded by a s k i n g  why t h e  

a b s o r p t i o n  o f  f l u o r i d e s  from food and d r i n k  ( a p a r t  

f rom w a t e r )  was n o t  s u f f i c i e n t  f o r  d e n t a l  

p r o t e c t i o n ,  s i n c e  t h e r e  was v e r y  l i t t l e  d i f f e r e n c e  

i n  f l u o r i d e s  o b t a i n e d  from food and from w a t e r .  

8.3.3 Repor t  o f  t h e  C o n s e i l  c o n s u l t a t i f  d e  l ' e n v i r o n n e m e n t  

on t h e  e c o l o g i c a l  consequences  o f  w a t e r  f l u o r i d a t i o n  (30)  ------------ ---------- ............................ 

8 .3 .3 .1  Purpose  o f  t h e  s t u d y  

On August 1 4 ,  1975 t h e  C o n s e i l  c o n s u l t a t i f  

d e  1 'envi ronnement  s u b m i t t e d  t o  t h e  

M i n i s t e r  o f  t h e  Environment  a  r e p o r t  it 

h a d  p r e p a r e d ,  . a t  t h e  r e q u e s t  of  t h e  S o c i e t y  

t o  Overcome P o l l u t i o n ,  on t h e  e c o l o g i c a l  

consequences  o f  w a t e r  f l u o r i d a t i o n .  

The purpose  o f  t h e  s t u d y  was t o  a n a l y s e  

t h e  p o s s i b l e  consequences  o f  mandatory 

w a t e r  f l u o r i d a t i o n  i n  Quebec,  on an ima l s  

( o t h e r  t h a n  human b e i n g s )  and on p l a n t  l i f e .  



The f i r s t  p a r t  of t h e  r e p o r t  sough t  t o  

de te rmine  i n  a  g e n e r a l  way t h e  q u a n t i t i e s  

of  f l u o r i d e  i n  t h e  envi ronment .  More 

s p e c i f i c a l l y ,  it sough t  t o  e s t a b l i s h  what 

t h e  l e v e l  of f l u o r i d e  c o n c e n t r a t i o n  i n  

was tewate r  i n  Qugbec would be i f  t h e r e  

w e r e  mandatory f l u o r i d a t i o n  of  d r i n k i n g  

w a t e r  i n  t h e  p r o v i n c e .  To t h i s  e n d ,  t h e  

f o l l o w i n g  p o i n t s  were c o n s i d e r e d :  t h e  

p r o g r e s s  o f  f l u o r i d e s  i n  d r i n k i n g  w a t e r  

t o  waste  w a t e r ,  t h e  i n g e s t i o n  and e l i m i n a t i o n  

o f  f l u o r i d e s  by human b e i n g s .  

The second p a r t  of  t h e  r e p o r t  d i s c u s s e d  

t h e  immediate e f f e c t s  on t h e  environment  

o f  w a t e r  t h a t  h a s  been f l u o r i d a t e d .  

A f t e r  n o t i n g  t h e  amount of f l u o r i d e s  t h a t  

p e o p l e  can  a b s o r b  d a i l y ,  t h e  s t u d y  t u r n e d  

t o  t h e  e f f e c t s  of  f l u o r i d e s  on animals  

and on p l a n t  l i f e ,  b o t h  on l a n d  and i n  t h e  

w a t e r .  

8 . 3 . 3 . 2  Conc lus ions  o f  t h e  C o n s e i l  

The s t u d y  b r i n g s  o u t  t h e  f o l l o w i n g  p o i n t s :  



1. Sources  and q u a n t i t i e s  o f  f l u o r i d e s  

a r e  c o n s t a n t l y  i n c r e a s i n g .  I n  Quebec, 

t h e r e  i s  no r e l i a b l e  i n f o r m a t i o n  on 

t h e  s o u r c e s  o r  on t h e  t o t a l  amount o f  

f l u o r i d e s  t h e y  add t o  t h e  envi ronment .  

2 .  I f  d r i n k i n g  w a t e r  i s  f l u o r i d a t e d ,  it 

can be assumed t h a t  v i r t u a l l y  a l l  of  

t h e  added f l u o r i d e s  w i l l  b e  found i n  

t h e  was tewate r .  I t  is  t h e s e  f l u o r i d e s  

t h a t  w i l l  a c t u a l l y  a f f e c t  t h e  envi ronment .  

3 .  The e c o l o g i c a l  consequences o f  

f l u o r i d a t e d  w a t e r  have been g iven  l i t t l e  

a t t e n t i o n  anywhere i n  t h e  w o r l d ,  and 

none a t  a l l  i n  Quebec. 

4 .  The C o n s e i l  n o t e d  t h a t ,  on t h e  b a s i s  

o f  t h e  few d a t a  t h e r e  a r e  a v a i l a b l e ,  

t h e r e  does n o t  seem t o  be any s e r i o u s  

problem due t o  f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r .  Th i s  o p i n i o n  i s  based on t h e  

f a c t  t h a t  i n  l a r g e  hydrograph ic  b a s i n s ,  

t h e  d i l u t i o n  f a c t o r  shou ld  keep t h e  

c o n c e n t r a t i o n  of  f l u o r i d e s  below t h e  



l e v e l  l i k e l y  t o  a f f e c t  t h e  

envi ronment .  However, i t  added t h a t  

i n  b a s i n s  w i t h  a  weaker f low more 

c a u t i o n  i s  a d v i s a b l e .  

5 .  F u r t h e r ,  t h e  C o n s e i l  p o i n t e d  t o  t h e  

p o s s i b i l i t y  o f  a n  accumula t ion  o f  

f l u o r i d e s  a l o n g  t h e  food c h a i n s  and 

o f  synergisms w i t h  o t h e r  p o l l u t a n t s  

which have n o t  y e t  been s p e c i f i c a l l y  

s t u d i e d .  

6 .  The C o n s e i l  a l s o  n o t e d  t h a t  it  had had 

g r e a t  d i f f i c u l t y  i n  i d e n t i f y i n g  t h e  

o r i g i n  and q u a n t i t y  of f l u o r i d e s  

absorbed  by t h e  p o p u l a t i o n .  

7 .  F i n a l l y ,  i t  n o t e d  t h e r e  i s  no consensus 

among s c i e n t i s t s  on t h e  maximum d a i l y  

dose  o f  f l u o r i d e  t h e  body can s a f e l y  

t a k e  i n .  
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8 . 3 . 3 . 3  Recommendations o f  t h e  C o n s e i l  

The C o n s e i l  made t h e  f o l l o w i n g  

recommendations : 

1. s i n c e  e x i s t i n g  s c i e n t i f i c  d a t a  i s  

c l e a r l y  i n a d e q u a t e  f o r  a  p r e c i s e  

e v a l u a t i o n  o f  t h e  e c o l o g i c a l  e f f e c t s  

o f  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r ,  

t h a t  a  r e s e a r c h  program be e s t a b l i s h e d  

immedia te ly  t o  d e t e r m i n e  and e v a l u a t e  

p r e c i s e l y  t h e  e f f e c t s  o f  f l u o r i d e s  on 

t h e  env i ronment  and p a r t i c u l a r l y  on 

a q u a t i c  f l o r a  and fauna;  

2 .  f u r t h e r ,  t h a t  t h e  r e s e a r c h  program 

i n c l u d e  t h e  s t u d i e s  r e q u i r e d  t o  

e v a l u a t e ,  on a  c o n t i n u i n g  b a s i s ,  t h e  

e f f e c t i v e n e s s  o f  f l u o r i d a t i o n  o f  

d r i n k i n g  w a t e r ;  

3 .  f i n a l l y ,  i n  view o f  t h e  l a c k  o f  

s c i e n t i f i c  d a t a  on t h e  e f f e c t s  o f  a l l  

f l u o r i d e s  on t h e  envi ronment  i n  Qusbec,  

t h a t  a  comprehensive r e s e a r c h  program 



be se t  up t o  work o u t  an  e f f e c t i v e  

s u r v e i l l a n c e  and c o n t r o l  p o l i c y  f o r  

a l l  t h e  f l u o r i d e s  i n t r o d u c e d  i n t o  - 
t h e  envi ronment .  

8 . 3 . 4  P r e s e n t a t i o n  o f  b r i e f s  t o  t h e  p a r l i a m e n t a r y  

committee b e f o r e  t h e  a d o p t i o n  of  B i l l  88 (31)  ........................ ------------------ 

A number of p r o f e s s i o n a l  a s s o c i a t i o n s ,  r e p r e s e n t i n g  

among o t h e r s  d e n t i s t s ,  d o c t o r s  and p h a r m a c i s t s ,  

s u b m i t t e d  b r i e f s  i n  s u p p o r t  of  a r t i f i c i a l  

f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r .  They emphasized 

t h a t  t h i s  s t e p  would r e s u l t  i n  a  n o t i c e a b l e  

r e d u c t i o n  of  t h e  i n c i d e n c e  of  d e n t a l  c a r i e s ,  

w i t h o u t  any a t t e n d a n t  danger  t o  p u b l i c  h e a l t h .  

8 . 3 . 5  B r i e f  of  t h e  Common F r o n t  Aga ins t  F l u o r i d a t i o n  ........................... ------------------ 

The Common F r o n t  Aga ins t  F l u o r i d a t i o n  a l s o  submi t t ed  

a b r i e f  t o  t h e  p a r l i a m e n t a r y  committee on B i l l  8 8 .  

Some e x t r a c t s  from it a r e  summarized below. 

1. A r t i f i c i a l  f l u o r i d a t i o n  i s  n o t  a  s c i e n t i f i c  

measure because  it  p r o v i d e s  no way of 

c o n t r o l l i n g  t h e  t o t a l  amount of f l u o r i n e  

absorbed by each p e r s o n .  The amount of  l i q u i d s  



t a k e n  i n t o  t h e  body v a r i e s  c o n s i d e r a b l y  from 

p e r s o n  t o  p e r s o n .  Some p e o p l e  d r i n k  a g r e a t  

d e a l ,  o t h e r s  v e r y  l i t t l e .  The f i r s t  g roup  

w i l l  n e c e s s a r i l y  t a k e  i n  more t h a n  t h e  r e q u i r e d  

dosage  o f  f l u o r i n e ,  w h i l e  t h e  second  w i l l  f a l l  

s h o r t  o f  it. And s i n c e  c h i l d r e n  g e n e r a l l y  more 

o f t e n  d r i n k  m i l k  and  f r u i t  j u i c e s ,  it i s  p o s s i b l e  

t h a t  f l u o r i d a t i o n  o f  w a t e r  o f f e r s  them v e r y  

l i t t l e  b e n e f i t .  The measure t h u s  becomes 

u s e l e s s .  

A more s c i e n t i f i c  measure  would b e  a  s y s t e m  o f  

d i s t r i b u t i n g  f l u o r i n e  t a b l e t s  which  c o u l d  b e  

added t o  t h e  l i q u i d s  c h i l d r e n  d r i n k .  I n  t h i s  

way t h e  amount o f  f l u o r i n e  abso rbed  c o u l d  be  

c l o s e l y  c o n t r o l l e d ,  and  t h e  p r o c e d u r e  would 

b e  more s c i e n t i f i c .  

2 .  S u p p o r t e r s  o f  a r t i f i c i a l  f l u o r i d a t i o n  d o  n o t  

s e e m  t o  t a k e  a c c o u n t  o f  t h e  f a c t  t h a t  t h e  food  

w e  e a t  a l r e a d y  h a s  s i g n i f i c a n t  amounts o f  

f l u o r i n e .  T h i s  p rov ides  a l l  t h e  f l u o r i n e  t h e  

body n e e d s ,  and  i n  a much less t o x i c  form t h a n  

a r t i f i c i a l  f l u o r i n e  compounds. 



S t u d i e s  of  t h e  N a t i o n a l  Research Counc i l  i n  

Ottawa have shown t h a t  peop le  l i v i n g  i n  c i t i e s  

whose w a t e r  i s  a r t i f i c i a l l y  f l u o r i d a t e d  a t  t h e  

l e v e l  of  one p a r t  p e r  m i l l i o n  a b s o r b  between 

2 and 5  m i l l i g r a m s  of  f l u o r i d e  p e r  day.  These 

f i n d i n g s  have been confirmed by o t h e r  r e s p o n s i b l e  

r e s e a r c h e r s .  I t  i s  c l e a r  t h a t  t h e  human body 

under  t h e s e  c i rcumstances  i s  a l r e a d y  t a k i n g  

i n  t o o  much f l u o r i n e .  

3 .  The p r e v e n t i o n  of  d e n t a l  c a r i e s  l i e s  e s s e n t i a l l y  

i n  b e t t e r  food h a b i t s .  The government s h o u l d  

be working i n  t h i s  d i r e c t i o n  i f  i t  r e a l l y  

wants  t o  improve t h e  h e a l t h  of  Quebecers .  

8 . 3 . 6  Approval  o f  B i l l  88  on f l u o r i d a t i o n  of  d r i n k i n g  

wa te r  ............................................... 

The Assemblee n a t i o n a l e  du QuEbec has  approved 

B i l l  88  d e a l i n g  p r i m a r i l y  w i t h  t h e  f l u o r i d a t i o n  of 

d r i n k i n g  w a t e r  and h a s  i n c o r p o r a t e d  i t  i n  D i v i s i o n  

I V  of t h e  P u b l i c  H e a l t h  P r o t e c t i o n  Act  o f  June 27,  

1975.  

Th i s  d i v i s i o n  o f  t h e  a c t  s t i p u l a t e s  t h a t  i f  t h e  



f l u o r i d e  c o n t e n t  o f  w a t e r  s u p p l i e d  by a  f i l t r a t i o n  

p l a n t  i s  below 1 . 2  p a r t s  p e r  m i l l i o n  ( m g / l ) ,  the 

owner of t h e  p l a n t  must i n s t a l l  f l u o r i d a t i o n  

equipment  and o p e r a t e  it i n  s u c h  way t h a t  t h e  

w a t e r  w i l l  have a  f l u o r i d e  c o n t e n t  o f  1 . 2  p a r t s  

p e r  m i l l i o n  ( m g / l ) .  

The number o f  p e o p l e  now b e i n g  f u r n i s h e d  w i t h  

f l u o r i d a t e d  w a t e r  t o t a l s  a b o u t  1 060 240. 

8 .4  American e x p e r i e n c e  

I n  December 1975 t h e r e  w e r e  105 338 000 p e o p l e  i n  t h e  

U n i t e d  S t a t e s  u s i n g  f l u o r i d a t e d  w a t e r .  Of t h i s  t o t a l ,  

10 711 000 consumed n a t u r a l l y  f l u o r i d a t e d  w a t e r ;  

94 627 000, on t h e  o t h e r  hand ,  were s u p p l i e d  w i t h  

a r t i f i c i a l l y  f l u o r i d a t e d  water :  F l u o r i d a t i o n  was used  

by 70% o f  t h e  c i t i e s  w i t h  a  p o p u l a t i o n  o f  more t h a n  

100 000. 

8 .4 .1  Development and e v o l u t i o n  o f  f l u o r i d a t i o n  i n  t h e  

Un i t ed  S t a t e s  ................................................ 

The f o l l o w i n g  s e c t i o n  i s  d e v o t e d  t o  a  s t u d y  o f  t h e  

s c i e n t i f i c  deve lopment  o f  t h e  a d m i n i s t r a t i v e  



p o l i c i e s  governing f l u o r i d a t i o n  o f  p u b l i c  d r i n k i n g  

w a t e r  i n  t h e  Uni ted  S t a t e s  s i n c e  it was f i r s t  

i n t r o d u c e d  a t  t h e  b e g i n n i n g  o f  t h e  1940s.  I t  i s  

based l a r g e l y  on t h e  work of Groth and d e a l s  

b r i e f l y  w i t h  t h e  f o l l o w i n g  problems: 

1. t h e  c o n t r o v e r s i a l  n a t u r e  of  f l u o r i d a t i o n ;  

2 .  t h e  l a c k  of s c i e n t i f i c  proof  o f  t h e  advan tages  

and s a f e t y  of  f l u o r i d a t i o n ;  

3 .  t h e  s c a r c i t y  o f  genu ine ly  independen t  s t u d i e s  

on f l u o r i d a t i o n ;  

4 .  t h e  inadequacy o f  s t u d i e s  on a l t e r n a t i v e s  t o  

f l u o r i d a t i o n  t o  r educe  d e n t a l  c a r i e s ;  

5 .  t h e  l a c k  of r e a l  p u b l i c  p a r t i c i p a t i o n  i n  t h e  

decision-making p r o c e s s  r e s p e c t i n g  f l u o r i d a t i o n ;  

- 
6 .  f i n a l l y ,  t h e  t y p e  of  body which s h o u l d  be  

formed s o  t h a t  t h e  p u b l i c  can  t a k e  a  more 

e f f e c t i v e  p a r t  i n  t h e  d e b a t e  and i n  d e c i s i o n s  

abou t  f l u o r i d a t i o n .  



8 .4 .1 .1  F l u o r i d a t i o n  always ha s  been and remains 

a  c o n t r o v e r s i a l  s u b j e c t  ( 3 2 )  

The f l u o r i d a t i o n  of  d r i n k i n g  wate r  

recommended by p u b l i c  h e a l t h  s e r v i c e s  a s  

a  means of p r e v e n t i n g  d e n t a l  c a r i e s  i n  

persons  who d r i n k  f l u o r i d a t e d  wa te r  d u r i n g  

chi ldhood i s  a t  t h e  h e a r t  of a  s c i e n t i f i c  

con t roversy  t h a t  has  been t h e  s u b j e c t  o f  

e x t e n s i v e  deba t e  over  t h e  p a s t  t h r e e  

decades.  Desp i t e  t h e  unanimous suppo r t  of 

government, it has  had t o  d e a l  w i th  s t r o n g  

o p p o s i t i o n  s i n c e  i t  was f i r s t  i n t r o d u c e d .  

Many persons  have r a i s e d  q u e s t i o n s ,  and 

s t i l l  do,  about  t h e  long-term e f f e c t s  of 

absorbing f l u o r i d e s  , whose t o x i c i t y  even 

i n  smal l  q u a n t i t i e s  i s  recogn ized ;  t hey  have 

mainta ined t h a t  t h e r e  had n o t  been enough 

r e sea r ch  on t h e  s y n e r g i c  and long-term 
\ 

e f f e c t s  of f l u o r i d a t i o n  of d r i n k i n g  wate r  

be fo r e  t h e  p rocedure  was adopted.  

I n  view of t h e  c o n t r o v e r s i a l  n a t u r e  of  t h e  

problem, t h o s e  s u p p o r t i n g  i t  a s  w e l l  a s  



t h e  opponents  of  f l u o r i d a t i o n  have 

adopted  and used p o l i t i c a l  t a c t i c s  and 

e l e c t o r a l  propaganda t o  have t h e  measure 

e i t h e r  adopted o r  r e j e c t e d  by communities 

a c r o s s  t h e  c o u n t r y .  

Over t h e  p a s t  t h i r t y  y e a r s ,  f l u o r i d a t i o n  

has  been i n  use  i n  abou t  h a l f  t h e  c i t i e s  

and towns w i t h  p u b l i c  w a t e r  s u p p l i e s  i n  t h e  

Uni ted  S t a t e s .  

From t h e  b e g i n n i n g ,  t h e  s t r u g g l e  has  been 

between two oppos ing  camps: t h o s e  i n  f avour  

of  f l u o r i d a t i o n  and t h o s e  a g a i n s t  i t .  This  

p . o l a r i z a t i o n  had an  e f f e c t  on subsequen t  

e v e n t s .  Many o f  t h o s e  s u p p o r t i n g  t h e  

p r o c e s s  were s c i e n t i s t s  who a t  t h e  same t ime 

were c o n d u c t i n g  r e s e a r c h  on t h e  s u b j e c t ,  

and t h e  campaigns o r g a n i z e d  by t h e  Uni ted  

S t a t e s  P u b l i c  H e a l t h  S e r v i c e  undoubtedly - 
i n f l u e n c e d  t h e  c o u r s e  and i n t e r p r e t a t i o n  

o f  t h e  r e s e a r c h  and t h e  q u a l i t y  o f  t h e  

d e b a t e  t h a t  ensued i n  t h e  s c i e n t i f i c  

community. 



This  p o l a r i z a t i o n  h a s  caused a  d i v i s i o n  

of  o p i n i o n  among e x p e r t s  over  t h e  s c i e n t i f i c  

a s p e c t s  o f  t h e  d e b a t e .  Those i n  f avour  

of  f l u o r i d a t i o n  main ta in  t h e r e  i s  

unequ ivoca l  proof  t h a t  f l u o r i d a t i o n  i s  an 

e f f e c t i v e  p rocedure  f o r  r e d u c i n g  d e n t a l  

c a r i e s  and t h a t  it i s  a b s o l u t e l y  s a f e .  

Opponents of  f l u o r i d a t i o n  m a i n t a i n ,  w i t h  

e q u a l  c o n v i c t i o n ,  t h a t  proof  of  t h e s e  

a l l e g e d  b e n e f i t s  i s  n o t  c o n c l u s i v e ,  and 

t h a t  i n  a d d i t i o n  it has  been shown beyond 

any d o u b t  t h a t  t h e  h e a l t h  of  some p e r s o n s  

h a s  been a f f e c t e d  by t h i s  p rocedure .  

Faced w i t h  t h e s e  c o n t r a d i c t o r y  v iews,  

c i t i z e n s  and e l e c t e d  r e p r e s e n t a t i v e s  no 

l o n g e r  know what  t o  b e l i e v e .  I t  i s  t r u e  

t h a t  most h i g h l y  p l a c e d  a u t h o r i t i e s  a r e  

i n  f a v o u r  o f  f l u o r i d a t i o n ,  b u t  s c i e n t i f i c  

p roof  i s  n o t  made by s imple  a f f i r m a t i o n ,  

o r  by t h e  accep tance  of  t e s t imony  w i t h o u t  

p r o o f .  



8.4.1.2 Advantages and s a f e t y  of f l u o r i d a t i o n  

have  n o t  y e t  been s c i e n t i f i c a l l y  proven 

i n  d e f i n i t i v e  f a s h i o n  

A comprehensive s t u d y  and c r i t i c a l  a n a l y s i s  

o f  t h e  r e s e a r c h  r e s u l t s  used by government 

a u t h o r i t i e s  a s  a  b a s i s  f o r  t h e  d e c i s i o n  t o  

adop t  f l u o r i d a t i o n  o f  wa te r  a s  a  means o f  

r e d u c i n g  d e n t a l  c a r i e s  have d i s c l o s e d  

t h a t  t h e  s c i e n t i f i c  proof  o f  t h e  a l l e g e d  

b e n e f i t s  and s a f e t y  o f  t h e  p rocedure  i s  

n o t  c o n c l u s i v e .  The r e d u c t i o n  o f  6 0 %  i n  

d e n t a l  c a r i e s  c la imed f o r  this method h a s  

n o t  been s u b s t a n t i a t e d  by p r o p e r l y  

c o n t r o l l e d  s t u d i e s .  

Moreover, most of t h e  recogn ized  and 

q u a l i f i e d  e x p e r t s  i n  r e s e a r c h  on f l u o r i d e s  

have come o u t  c a t e g o r i c a l l y  i n  f a v o u r  o f  

a  p o l i c y  of  f l u o r i d a t i n g  d r i n k i n g  w a t e r ,  

d e s p i t e  t h e  f a c t  t h a t  d a t a  on some 

i m p o r t a n t  a s p e c t s  o f  t h e  problem remain 

incomple te .  

Nearly a l l  t h e  s o u r c e s  o f  i n f o r m a t i o n  

immediately a v a i l a b l e  on the s c i e n t i f i c  



a s p e c t s  o f  t h e  problem a r e  b i a s e d ;  

e v e n  t h e  r ev iews  and books by a u t h o r i t i e s  

w i t h  a  r e p u t a t i o n  f o r  competence have 

n o t  a lways s u f f i c i e n t l y  a n a l y s e d  t h e  d a t a  

used  i n  f o r m u l a t i n g  a  f l u o r i d a t i o n  p o l i c y .  

8 . 4 . 1 . 3  S c a r c i t y  o f  g e n u i n e l y  i n d e p e n d e n t  s t u d i e s  

on  f l u o r i d a t i o n  ( 3  4 )  

The b e s t  way t o  d e c i d e  which e x p e r t  i s  

r i g h t  i s  t o  make a n  i n d e p e n d e n t  s t u d y  o f  

t h e  s c i e n t i f i c  documen ta t ion  on  which 

o p i n i o n s  a r e  b a s e d .  But b e c a u s e  o f  t h e  

v a s t  amount and complex i ty  o f  t h e  s c i e n t i f i c  

l i t e r a t u r e  p u b l i s h e d  on t h e  e f f e c t s  o f  

f l u o r i d e  (some 16 0 0 0  p u b l i c a t i o n s )  , 

t h i s  t a s k  is  beyond t h e  c a p a c i t i e s  o f  

most  p e o p l e .  . Even a  p e r s o n  w i t h  t h e  

n e c e s s a r y  s c i e n t i f i c  background a t  t h e  

most  c o u l d  s t u d y  summaries and r e v i e w s  o f  

a r t i c l e s  and o t h e r  compendia p r e p a r e d  

from t h e  o r i g i n a l  s c i e n t i f i c  s o u r c e s .  I t  

i s  u n f o r t u n a t e  t h a t  most  r e v i e w s  o f  a r t i c l e s  

and books on t h e  s u b j e c t  o f  f l u o r i d a t i o n  

a r e  b i a s e d  e i t h e r  f o r  o r  a g a i n s t ;  t h i s  

does  n o t  p r o v i d e  a  way o f  s o l v i n g  t h e  



dilemma posed by t h e  d i v e r g e n t  

i n t e r p r e t a t i o n s  of e x p e r t s .  

8 .4.1.4 A l t e r n a t i v e  methods t o  f l u o r i d a t i o n  f o r  

p r e v e n t i n g  d e n t a l  decay have n o t  been  

o b j e c t i v e l y  c o n s i d e r e d  ( 3 5 )  

There i s  a l r e a d y  ample e v i d e n c e  t h a t  a t  

t h e  community l e v e l  t h e r e  a r e  a  number o f  

ways of  approach ing  t h e  problem of  

c o n t r o l l i n g  t o o t h  decay.  There  a r e  a  

number o f  p r a c t i c a l  and f e a s i b l e  t e c h n i q u e s ,  

e s p e c i a l l y  w i t h  c h i l d r e n .  Bu t  because  o f  

t h e  p o l i t i c a l  c l i m a t e  s u r r o u n d i n g  t h e  

d e b a t e  on f l u o r i d a t i o n  , mos t comrnuni t ies  

a r e  unab le  t o  examine t h e  a l t e r n a t i v e s  

c a r e f u l l y  and ca lmly  and weigh t h e  advan- 

t a g e s  and d i s a d v a n t a g e s  of each  of them. 

Opinions abou t  t h e  d i f f e r e n t  methods which 

can  be used  f o r  community c o n t r o l  of 

d e n t a l  c a r i e s  a r e  s h a r p l y  d i v i d e d  between 

s u p p o r t e r s  and opponents  of f l u o r i d a t i o n ;  

t h o s e  i n  f a v o u r  of  it t e n d  t o  e x a g e r a t e  

i t s  advan tages  and t o  emphasize t h e  



n e g a t i v e  a s p e c t s  of  t h e  a l t e r n a t i v e s  t h a t  

might be c o n s i d e r e d ,  w h i l e  t h o s e  who 

oppose it a rgue  i n  f a v o u r  of  one o r  

o t h e r  of t h e  a l t e r n a t i v e s  t h a t  t o  them 

s e e m  d e f i n i t e l y  s u p e r i o r  t o  f l u o r i d a t i o n .  

The main argument of  t h o s e  who s u p p o r t  

f l u o r i d a t i o n  is  t h a t  most of t h e  

a l t e r n a t i v e s  a r e  v o l u n t a r y .  However, t h o s e  

who oppose f l u o r i d a t i o n  a r e  p r e p a r e d  t o  

a c c e p t  a  c o n t r o l  method t h a t  i s  less 

e f f e c t i v e  and pe rhaps  a  l i t t l e  more c o s t l y  

i n  o r d e r  t o  p r e s e r v e  freedom of cho ice  

and t o  a v o i d  t h e  long-term harmfu l  e f f e c t s  

of  f l u o r i d a t i o n  on human h e a l t h .  

8 .4 .1 .5  The p u b l i c  p a r t i c i p a t e s  i n  decision-making 

on f l u o r i d a t i o n  i n  a  l i m i t e d  way on ly  ( 3 6 )  

Normally, t h e  p u b l i c  shou ld  p a r t i c i p a t e  i n  

t h e  decision-making p r o c e s s  a b o u t  t h e  use  

of  f l u o r i d a t i o n .  But  some very  thorough 

s t u d i e s  have shown t h a t  j u s t  t h e  o p p o s i t e  

i s  t h e  c a s e .  



According t o  d a t a  compiled by t h e  U .  S .  

P u b l i c  H e a l t h  S e r v i c e ,  i n  1970 4 834 

American communities used  a r t i f i c i a l l y  

f l u o r i d a t e d  w a t e r .  I n  3  464 o f  t h e s e  

communities t h e  d e c i s i o n  t o  f l u o r i d a t e  

was an a d m i n i s t r a t i v e  one ,  t h a t  i s ,  i t  

was t h e  c i t y  c o u n c i l ,  t h e  w a t e r  board  o r  

some o t h e r  a d m i n i s t r a t i v e  body t h a t  made 

t h e  d e c i s i o n .  The q u e s t i o n  whether  t o  

f l u o r i d a t e  o r  n o t  was s u b m i t t e d  t o  t h e  

p u b l i c  i n  only  390 communities b e f o r e  

b e i n g  accep ted .  Genera l ly  s p e a k i n g ,  when 

t h e  q u e s t i o n  was s u b m i t t e d  t o  t h e  p u b l i c  

by way of  referendum,  it was t u r n e d  down 

i n  60% of  t h e  c a s e s  (666 r e q u e s t s  o u t  o f '  

1 139 were d e f e a t e d )  . I n  C a l i f o r n i a ,  d a t a  

showed t h a t  f l u o r i d a t i o n  was r e j e c t e d  i n  

6 4  of t h e  76 c a s e s  where it was s u b m i t t e d  

t o  t h e  p u b l i c  f o r  a p p r o v a l .  

I t  i s  unden iab le  t h a t  t h e  main reason  

people  s u p p o r t  f l u o r i d a t i o n  i s  t h e i r  

c o n v i c t i o n  t h a t  f l u o r i d a t i o n  of  d r i n k i n g  

w a t e r  i s  a  v a l u a b l e  p u b l i c  h e a l t h  measure,  



s i m p l e ,  i n e x p e n s i v e  and one t h a t  shou ld  

be used t o  r educe  d e n t a l  c a r i e s  i n  t h e  

community. Moreover, they  g e n e r a l l y  a c c e p t  

t h e  a s s e r t i o n s  of  t h e  i n f l u e n t i a l  n a t i o n a l  

o r g a n i z a t i o n s  t h a t  t h i s  measure i s  comple te ly  

s a f e  and t h e r e  i s  no v a l i d  o r  s u f f i c i e n t l y  

i m p o r t a n t  r eason  why p u b l i c  d r i n k i n g  w a t e r  

should  n o t  be f l u o r i d a t e d .  

These same peop le  who s u p p o r t  f l u o r i d a t i o n  

and,  more e s p e c i a l l y ,  t h o s e  who a r e  members 

o f  t h e  h e a l t h  p r o f e s s i o n s ,  b e l i e v e  t h a t  

f l u o r i d a t i o n  i s  e s s e n t i a l l y  a  s c i e n t i f i c  

problem r a t h e r  t h a n  a  p o l i t i c a l  one and 

t h e y  a r e  i n c l i n e d  t o  b e l i e v e  t h a t  t h e  

o p i n i o n s  of t h e i r  e x p e r t s ,  and t h e  

recommendations of a u t h o r i z e d  bod ies  l i k e  

t h e  P u b l i c  H e a l t h  S e r v i c e  and t h e  American 

D e n t a l  A s s o c i a t i o n ,  shou ld  be accep ted  by 

t h e  community. I t  o f t e n  goes a g a i n s t  t h e  

g r a i n  t o  a l l o w  t h e  g e n e r a l  p u b l i c  t o  d e c i d e  

a  complex s c i e n t i f i c  q u e s t i o n ,  and many 

o f  them a r e  convinced t h a t  such q u e s t i o n s  

shou ld  n o t  be dec ided  by referendum. 

I n  most o f  t h e i r  campaigns t h e y  f i r s t  try 

t o  g e t  agreement  on f l u o r i d a t i o n  by 



a d m i n i s t r a t i v e  means. They a c c e p t  t h e  

referendum r o u t e  on ly  i f  they  a r e  f o r c e d  

t o  it by t h e i r  opponents o r  by p o l i t i c a l  

groups t h a t  have t h e  a u t h o r i t y  t o  

i n s t i t u t e  f l u o r i d a t i o n  . 

8 . 4  - 1 . 6  The t ype  o f  body which shou ld  be s e t  up 

s o  t h a t  t h e  p u b l i c  can p a r t i c i p a t e  more 

f u l l y  and e f f e c t i v e l y  i n  deba t e s  and 

d e c i s i o n s  on f l u o r i d a t i o n  ( 3 7 )  

According t o  Groth ,  i n  p r i n c i p l e  t h e  

p u b l i c  shou ld  be invo lved  i n  t h e  p roce s s  

o f  d e c i d i n g  whether  o r  n o t  d r i n k i n g  w a t e r  

i s  t o  be f l u o r i d a t e d .  When a  p u b l i c  agency 

r e c e i v e s  a  r e q u e s t  t o  i n s t a l l  a  sys tem 

o f  f l u o r i d a t i o n  o r  t o  ho ld  a  referendum 

on t h e  s u b j e c t ,  Groth recommends t h e  format ion 

of a  s p e c i a l  c i t i z e n s '  committee,  w i t h  

comprehensive r e p r e s e n t a t i o n ,  t o  s t udy  

t h e  problem i n  dep th  u s i n g  a  m u l t i d i s c i p l i n a r y  

approach,  t o  c o n s u l t  t h e  p u b l i c  through 

p u b l i c  hea r i ngs  and t o  inform t h e  

a u t h o r i t i e s  r e s p o n s i b l e  of t h e  r e s u l t s .  



On t h e  b a s i s  o f  t h e  e x p e r i e n c e  and t h e  

s t u d i e s  o f  t h e  SPE i n  t h i s  f i e l d ,  t h e  

committee i s  conv inced  o f  t h e  soundness  

and t h e  p r o f i t a b i l i t y  o f  t h i s  k i n d  o f  

c o l l a b o r a t i o n  and  f u l l y  s u p p o r t s  t h i s  

k i n d  o f  c i t i z e n  p a r t i c i p a t i o n  ( 3 8 )  . 

8.5 CONCLUSIONS 

1. A f t e r  30 y e a r s  of  u s e ,  c o n t r o l l e d  f l u o r i d a t i o n  of  

d r i n k i n g  w a t e r  t o  p r e v e n t  d e n t a l  c a r i e s  r ema ins  

p r i m a r i l y  a  North American phenomenon. I n  1977,  212.7 

m i l l i o n  p e o p l e ,  o r  a b o u t  9% of  t h e  w o r l d ' s  p o p u l a t i o n ,  

w e r e  u s i n g  t h i s  p r o c e d u r e .  

2. Of t h i s  t o t a l ,  t h e  combined p o p u l a t i o n s  o f  t h e  

Un i t ed  S t a t e s ,  Canada and  Mexico u s i n g  t h i s  p r o c e s s  

t o t a l l e d  more t h a n  132.5 m i l l i o n .  

3 .  On t h e  o t h e r  hand, i n  30 European c o u n t r i e s  o n l y  1 5 . 5  

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

w a t e r  o u t  o f  a  t o t a l  p o p u l a t i o n  o f  700 m i l l i o n ,  o r  2 % .  

4 .  Most Western European c o u n t r i e s  do  n o t  have  l e g i s l a t i o n  

making f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  compulsory .  



5.  The Ne the r lands  and Sweden have r e p e a l e d  laws 

making f l u o r i d a t i o n  o b l i g a t o r y .  

6 .  Canada i s  among t h e  c o u n t r i e s  u s i n g  f l u o r i d a t i o n  

e x t e n s i v e l y .  I n  1977,  8  557 554 p e o p l e ,  o r  37% o f  t h e  

p o p u l a t i o n ,  used f l u o r i d a t i o n .  

7.  I n  1977,  t h e  Department of  Hea l th  and Welfare  c a r r i e d  

o u t  a  s t u d y  i n  79 groups of  m u n i c i p a l i t i e s  a c r o s s  

Canada t o  de te rmine  whether  o r  n o t  f l u o r i d a t i o n  of 

w a t e r  s u p p l i e s  i n c r e a s e s  t h e  r i s k  of  d e a t h  from c a n c e r  

among r e s i d e n t s  o f  t h e s e  r e g i o n s .  The s t u d y  covered  

t h e  p e r i o d  from 1954 t o  1973 i n c l u s i v e .  No 

s i g n i f i c a n t  d i f f e r e n c e  was no ted  between m u n i c i p a l i t i e s  

w i t h  f l u o r i d a t e d  w a t e r  s u p p l i e s  and t h o s e  w i t h o u t .  

However, t h i s  s t u d y  h a s  been c r i t i c i z e d  a s  n o t e d  

under 8 .2 .1 .2 .  

8.  I n  a b r i e f  s u b m i t t e d  t o  t h e  M i n i s t e r  of  t h e  Environment 

i n  1971, STOP r a i s e d  s e r i o u s  q u e s t i o n s  about  t h e  

env i ronmenta l  e f f e c t s  o f  adding a n o t h e r  chemical  

s u b s t a n c e  t o  t h e  Quebec w a t e r  sys tem which i s  a l r e a d y  

h i g h l y  p o l l u t e d .  

9 .  The o r g a n i z a t i o n  was f u r t h e r  d i s t u r b e d  because  n e i t h e r  

t h e  government nor  any i n t e r n a t i o n a l  body had 



succeeded i n  e s t a b l i s h i n g  a  s a f e  upper  l i m i t  f o r  

t h e  d a i l y  i n t a k e  of  f l u o r i d e s  i n  a d u l t s  and i n  

c h i l d r e n .  

1 0 .  STOP concluded by a s k i n g  whether  t h e  i n t a k e  of  

f l u o r i d e s  from food and d r i n k  ( e x c l u d i n g  w a t e r )  was 

n o t  s u f f i c i e n t  t o  p r o t e c t  t h e  t e e t h ,  s i n c e  t h e r e  

was l i t t l e  d i f f e r e n c e  between a b s o r b i n g  f l u o r i d e s  

from w a t e r  and from food.  

S i n c e  a v a i l a b l e  s c i e n t i f i c  d a t a  f o r  p r e c i s e  e v a l u a t i o n  

of t h e  e c o l o g i c a l  e f f e c t s  o f  f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r  a r e  c l e a r l y  i n a d e q u a t e ,  t h e  C o n s e i l  c o n s u l t a t i f  

de  l ' env i ronnement  recommended, i n  August o f  1975,  

immediate e s t ab l . i shment  o f  a  r e s e a r c h  program t o  

e v a l u a t e  a s  p r e c i s e l y  a s  p o s s i b l e  t h e  e f f e c t s  o f  

f l u o r i d e s  on t h e  envi ronment ,  and more p a r t i c u l a r l y  

on a q u a t i c  f l o r a  and fauna .  

1 2 .  S e v e r a l  p r o f e s s i o n a l  a s s o c i a t i o n s ,  r e p r e s e n t i n g  among 

o t h e r s  d e n t i s t s ,  d o c t o r s  and c h e m i s t s ,  p r e p a r e d  

b r i e f s  s u p p o r t i n g  a r t i f i c i a l  f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r  f o r  p r e s e n t a t i o n  t o  t h e  p a r l i a m e n t a r y  committee 

b e f o r e  t h e  adop t ion  o f  B i l l  88, i n  June 1975. They 

emphasized t h a t  t h i s  measure would r e s u l t  i n  a  

n o t i c e a b l e  r e d u c t i o n  o f  t h e  i n c i d e n c e  o f  d e n t a l  c a r i e s  



i n  Quebec and t h a t  i t  i n v o l v e d  no danger  f o r  p u b l i c  

h e a l t h .  

1 3 .  About 1 060 240 p e o p l e  i n  Quebec now u s e  f l u o r i d a t e d  

w a t e r .  

1 4 .  I n  December 1975,  105 334 000 p e o p l e  i n  t h e  Uni t ed  

S t a t e s  were u s i n g  f l u o r i d a t e d  w a t e r .  

S i n c e  it was f i r s t  i n s t i t u t e d  t h i r t y  y e a r s  ago,  

a r t i f i c i a l  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  t o  r e d u c e  

d e n t a l  c a r i e s  i n  t h e  United S t a t e s  h a s  been  marked 

by c o n t i n u i n g  s c i e n t i f i c  and p o l i t i c a l  c o n f l i c t .  

From t h e  o u t s e t ,  t h e  s t r u g g l e  h a s  been between two 

o p p o s i n g  camps: t h o s e  i n  f a v o u r  o f  f l u o r i d a t i o n  

and t h o s e  a g a i n s t  i t .  T h i s  p o l a r i z a t i o n  c o n t i n u e s  

t o d a y ,  as does  t h e  d e b a t e  among s c i e n t i s t s  . 

16.  There has  a s  y e t  been no d e f i n i t i v e  s c i e n t i f i c  p r o o f  

o f  t h e  a l l e g e d  advan tages  and s a f e t y  o f  a r t i f i c i a l  

f l u o r i d a t i o n .  

1 7 .  The c o u r t s  have a l m o s t  always r u l e d  i n  f a v o u r  o f  

f l u o r i d a t i o n  t o  p r e v e n t  d e n t a l  c a r i e s .  They have  

f u r t h e r  r u l e d  t h a t  t h e  s t a t e s  a r e  w i t h i n  t h e i r  r i g h t s  



i n  u s i n g  t h e i r  powers t o  r e a l i z e  t h i s  o b j e c t i v e .  

Mention,  however,  s h o u l d  be  made o f  a  r e c e n t  American 

d e c i s i o n  i n  t h i s  m a t t e r :  P a u l  W .  A i tkenhead  v .  

Borough o f  West V i e w  ( C o u r t  o f  Common P l e a ,  Al legheny 

County,  Penn . ,  GD-4585-78, November 1 7 ,  1 9 7 8 ) .  The 

b u l k  of  t h e  e v i d e n c e  s u b m i t t e d  i n d i c a t e d  t h a t  f l u o r i d a t e d  

w a t e r  c o u l d  be c a r c i n o g e n i c .  

18.  A l t e r n a t i v e  methods o f  f l u o r i d a t i o n  t o  r e d u c e  d e n t a l  

c a r i e s  have  n o t  a lways been  o b j e c t i v e l y  c o n s i d e r e d ,  

n o r  have t h e y  been  p r o p e r l y  u s e d .  

1 9 .  The p u b l i c  h a s  t a k e n  o n l y  a  l i m i t e d  p a r t  i n  t h e  

dec i s ion -mak ing  p r o c e s s  b e f o r e  a p p l i c a t i o n  o f  

f l u o r i d a t i o n .  

2 0 .  I t  h a s  been  proposed  t h a t '  a  c o n s u l t a t i v e  body made up 

o f  d u l y  q u a l i f i e d  c i t i z e n s  b e  formed t o  h o l d  p u b l i c  

h e a r i n g s  on t h e  s u b j e c t ,  s o  t h a t  t h e  p e o p l e  can  

p a r t i c i p a t e  f u l l y  i n  t h e  d e c i s i o n  on t h e  b e s t  way t o  

p r o c e e d  unde r  t h e  c i r c u m s t a n c e s .  



8 . 6  RECOMMENDATIONS 

The committee recommends : 

1. t h a t  w i t h i n  t h e  m i n i s t s r e  de l ' e n v i r o n n e m e n t  t h e r e  

be se t  up a  c e n t r e  r e s p o n s i b l e  f o r  c o l l e c t i n g ,  

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

i n f o r m a t i o n  on c u r r e n t  r e s e a r c h  a c t i v i t i e s  and 

programs i n  f o r c e  i n  t h e  f i e l d  of  f l u o r i d a t i o n  o f  

d r i n k i n g  w a t e r ;  

2 .  t h a t  t h i s  i n f o r m a t i o n  be f r e e l y  d i s t r i b u t e d  and made 

a v a i l a b l e  t o  i n t e r e s t e d  r e s e a r c h e r s ,  t o  t h o s e  r e s p o n s i b l e  

f o r  t h e  management o f  c u r r e n t  programs,  and t o  t h e  

g e n e r a l  p u b l i c ;  

3 .  t h a t  a l l  n e c e s s a r y ,  r e l e v a n t  i n f o r m a t i o n  be made 

a v a i l a b l e  s o  t h a t  t h e  g e n e r a l  p u b l i c  w i l l  be a b l e  t o  

t a k e  p a r t  i n  t h e  development of  p o l i c i e s  and i n  making 

d e c i s i o n s  about  p l a n n i n g  f o r  and implementing f l u o r i d a t i o n  

o f  d r i n k i n g  w a t e r ;  

4 .  t h a t  a c o n s u l t a t i v e  body of du ly  q u a l i f i e d  c i t i z e n s  be 

se t  up t o  h o l d  p u b l i c  h e a r i n g s  on t h e  s u b j e c t ;  

5 .  t h a t  a  s c i e n t i f i c  p o l i c y  be worked o u t  t o  deve lop  and 



implement t h e  n e c e s s a r y  s c i e n t i f i c  c r i t e r i a  t o  

e s t a b l i s h  s t a n d a r d s  f o r  t h e  s c i e n t i f i c  management 

o f  f l u o r i d a t i o n  programs; 

6 .  t h a t  a  team of  e x p e r t s  be d e s i g n a t e d  t o  review i n  

d e p t h  and make c r i t i c a l  a n a l y s e s  of t h e  f i n d i n g s  used 

by government a u t h o r i t i e s  i n  a r r i v i n g  a t  t h e  d e c i s i o n  

t o  f l u o r i d a t e  d r i n k i n g  w a t e r ;  

7 .  t h a t  t h e  r e s e a r c h  program on f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r  i n c l u d e  a  s t u d y  o r  s t u d i e s  on a l t e r n a t i v e  

f l u o r i d a t i o n  methods t o  p r e v e n t  d e n t a l  c a r i e s .  
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CONCLUSIONS AND RECO1WNDATIONS 

I n  c a r r y i n g  o u t  i t s  mandate,  t h e  committee took  a  

comprehensive and m u l t i d i s c i p l i n a r y  approach.  The many 

q u e s t i o n s  r a i s e d  on t h e  s u b j e c t  o f  f l u o r i d a t e d  w a t e r  s u p p l i e s  

a r e  p a r t  o f  a  wide range  of much deeper  problems l i n k e d  t o  an 

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

on t h e  envi ronment .  A r t i f i c i a l  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  

i s  i n  f a c t  only  one of  t h e  many f l u o r i d e  s o u r c e s  t o  which 

peop le ,  an imals  and p l a n t s  a r e  i n c r e a s i n g l y  exposed;  

f l u o r i d e s  a r e  a l s o  absorbed from w a t e r ,  a i r  and food and 

from s p e c i f i c  s o u r c e s  r e s u l t i n g  from t h e  i n d u s t r i a l  use  of  

f l u o r i d e s .  

The committee began w i t h  a s  comprehensive a  s t u d y  

a s  p o s s i b l e  of f l u o r i d e s  and t h e i r  e f f e c t s  on h e a l t h  and t h e  

environment .  

I t  t h e n  conducted  a  more d e t a i l e d  s t u d y  on some o f  

t h e  t e c h n i c a l ,  e c o l o g i c a l ,  medica l  and a d m i n i s t r a t i v e  problems 

l i n k e d  t o  f l u o r i d a t i o n  of  w a t e r  s u p p l i e s  s e l e c t e d  a c c o r d i n g  

t o  t h e i r  impor tance  and urgency.  



I n  t h i s  l a s t  p a r t  o f  t h e  r e p o r t ,  t h e  commit tee  

h a s  grouped  t o g e t h e r  a l l  t h e  c o n c l u s i o n s  and  recommendat ions 

which r e s u l t e d  from t h e  d e t a i l e d  a n a l y s i s  o f  t h e s e  d i f f e r e n t  

p rob lems .  W e  have fo l lowed  t h e  g e n e r a l  p l a n  o u t l i n e d  i n  t h e  

i n t r o d u c t i o n  t o  t h e  r e p o r t .  

1. CHAPTER 1: PRESENCE AND EFFECTS OF FLUORIDES I N  THE 

ENVIRONMENT 

The f i r s t  c h a p t e r  o f  t h i s  r e p o r t  l ooked  b r i e f l y  a t  t h e  s o u r c e s  

o f  f l u o r i d e s  and t h e i r  e f f e c t s  on t h e  env i ronmen t  and r e v e a l e d  

t h a t  : 

1. The f l u o r i d e  i o n  i s  t h e  most dange rous  a t m o s p h e r i c  

p o l l u t a n t  n e x t  t o  s u l f u r  d i o x i d e  and ozone .  

2 .  The number o f  i n d u s t r i e s  u s i n g  f l u o r i d e s  and f l u o r i n e  

compounds i n c r e a s e s  each  y e a r .  

3 .  The eve r -g rowing  and a l m o s t  u n i v e r s a l  p r a c t i c e  o f  w a t e r  

f l u o r i d a t i o n  i n  Nor th  America adds  one  more s o u r c e  t o  t h e  

many e x i s t i n g  n a t u r a l  and a r t i f i c i a l  s o u r c e s .  

4 .  An i n c r e a s e  i n  t h e  f l u o r i d e  c o n t e n t  o f  p r o c e s s e d  food  and 

b e v e r a g e s  h a s  been  n o t e d  i n  a r e a s  s u p p l i e d  w i t h  f l u o r i d a t e d  



w a t e r .  

5 .  The d i f f e r e n c e  between ha rmless  and dangerous doses  o f  

f l u o r i d e  i s  s l i g h t  and t h e r e  i s  no doubt  t h a t  i n  

f l u o r i d a t e d  r e g i o n s ,  and e l s e w h e r e ,  doses  h i g h e r  t h a n  

t h e  dose  c o n s i d e r e d  s a f e  a r e  f r e q u e n t l y  i n g e s t e d .  

6 .  Given t h e  v a r i o u s  and o f t e n  h i g h l y  t o x i c  f l u o r i d e  

s o u r c e s  t o  which humans and t h e  ecosys tems a r e  exposed,  

it i s  i m p o r t a n t  t o  e s t a b l i s h  j u s t  how much f l u o r i d e  i s  

b e i n g  g r a d u a l l y  i n g e s t e d  i n  o r d e r  t o  p r e v e n t  cumula t ive  

e f f e c t s  and t h e  o n s e t  of  long-term t o x i c i t y  from r e p e a t e d  

a b s o r p t i o n .  

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

s e r i o u s  t h r e a t  they  pose  t o  human h e a l t h  and t h e  n a t u r a l  

envi ronment  must be s t u d i e d  and f u l l y  unders tood .  

The committee t h e r e f o r e  recommends : 

1. S t u d i e s  on f l u o r i d e  s o u r c e s  and t h e i r  e f f e c t  

on p u b l i c  h e a l t h  and t h e  envi ronment  

The committee recommends t h a t  a  long- t e rm r e s e a r c h  program 



be launched t o  d e t e r m i n e  w i t h  accuracy :  

1. t h e  l o c a t i o n  o f  f l u o r i d e  s o u r c e s  i n  t h e  envi ronment  

i n  Qu6bec; 

2 .  t h e i r  means o f  d i f f u s i o n ;  

3 .  t h e i r  e f f e c t  on p u b l i c  h e a l t h  and t h e  envi ronment .  

The r e a d e r  w i l l  f i n d  more s p e c i f i c  recommendations on t h i s  

s u b j e c t  i n  c h a p t e r  t h r e e  o f  t h i s  r e p o r t  which d e a l s  w i t h  

t h e  p r o t e c t i o n  o f  ecosys tems .  

The committee recommends t h a t  t h e  Bureau d 1 6 t u d e s  s u r  les 

s u b s t a n c e s  t o x i q u e s  (BEST) conduc t  t h e s e  s t u d i e s  s o  

t h a t  i t  can i d e n t i f y  t h e  s y s t e m  by which f l u o r i d e s  e x e r t  

t h e i r  t o x i c  e f f e c t s ,  e v a l u a t e  i t s  i n t e n s i t y  and work o u t  

t h e  measures r e q u i r e d  t o  e f f e c t i v e l y  c o n t r o l  f l u o r i d e  

p o l l u t i o n .  

More s p e c i f i c a l l y ,  BEST'S p l a n  o f  a c t i o n  would be f o c u s s e d  

on d e t e r m i n i n g  t h e  r e l a t i v e  i n f l u e n c e  o f  b o t h  man-made 

and n a t u r a l  s o u r c e s ,  r e d u c i n g  t h e s e  s o u r c e s  and i n f o r m i n g  

and i n v i t i n g  t h e  p u b l i c  t o  p a r t i c i p a t e  i n  t h e s e  a c t i v i t i e s  

(1) ( 2 ) .  



2 .  S t u d i e s  on t h e  s y n e r g e t i c  e f f e c t s  of  f l u o r i d e s  

The committee recommends t h a t  s t u d i e s  be  conducted on 

t h e  a d d i t i v e  e f f e c t s  o r  s y n e r g e t i c  i n t e r a c t i o n s  of  

f l u o r i d e s  and a tmospher ic  con taminan t s  such a s  ozone o r  

s u l f u r .  d i o x i d e  which cou ld  a g g r a v a t e  t h e  long-term 

. e f f e c t s  o f  a tmospher ic  c o n c e n t r a t i o n s  on human h e a l t h  and 

t h a t  of  an imals  and p l a n t s .  

This  program would a l s o  be  t h e  r e s p o n s i b i l i t y  o f  t h e  

Bureau d ' s t u d e s  s u r  l e s  s u b s t a n c e s  t o x i q u e s .  

3 .  S t u d i e s  on t o t a l  f l u o r i d e  consumption 

The committee recommends t h a t  a  su rvey  be conducted t o  

compute t h e  t o t a l  f l u o r i d e  i n t a k e  o f  Quebecers  from t h e  

v a r i o u s  e x i s t i n g  s o u r c e s .  

4 .  Suspens ion of  f l u o r i d a t i o n  o f  w a t e r  s u p p l i e s  

The committee recommends t h a t  a r t i f i c i a l  f l u o r i d a t i o n  o f  

w a t e r  s u p p l i e s  be suspended u n t i l  such t ime a s  t h e  s t u d i e s  

recommended i n  t h i s  c h a p t e r  and e l sewhere  i n  t h e  r e p o r t  

have been c a r r i e d  o u t  s o  t h a t  a  complete and i n - d e p t h  

e v a l u a t i o n  can be made o f  t h e  impact  o f  w a t e r  f l u o r i d a t i o n  

on p u b l i c  h e a l t h  and e n v i r o n m e n t a l  q u a l i t y .  



2 .  CHAPTER 2:  INDUSTRY AND THE EMISSION OF FLUORIDES I N T O  

THE A I R  

This  c h a p t e r ,  devoted  t o  i n d u s t r i a l  e m i s s i o n s  o f  f l u o r i d e s  

i n t o  t h e  a i r ,  showed t h a t :  

1. The emiss ion  of  f l u o r i d e s  by i n d u s t r y  i s  an i m p o r t a n t  

s o u r c e  o f  env i ronmenta l  p o l l u t i o n ,  b o t h  i n  t h e  

atmosphere and i n  t h e  work p l a c e  f o r  employees i n  

c e r t a i n  c a t e g o r i e s  of  p l a n t s .  

2 .  Recent  su rveys  have shown t h a t  t h e  t o t a l  amount of 

3 f l u o r i d e s  i n  t h e  a i r  ( 2 . 5  mg/m ) i s  very  o f t e n  exceeded 

i n  t h e  work p l a c e  of  employees i n  aluminum p l a n t s .  

3 .  P o l l u t i o n  o r i g i n a t i n g  i n  i n d u s t r y  caused by e m i s s i o n  of  

f l u o r i d e s  i n t o  t h e  a i r  can  a l s o  a f f e c t  human b e i n g s  

as w e l l  a s  animal  and p l a n t  l i f e  i n  t h e  v i c i n i t y  of  

t h e s e  i n d u s t r i e s .  

4 .  Recent  s t u d i e s  have shown t h a t  t h e  norms e s t a b l i s h e d  

f o r  d u s t  i n  t h e  a i r  have f r e q u e n t l y  been exceeded 

and t h a t  t h e  l e v e l s  o f  f l u o r i d e  g a s  exceeded t h e  

amounts e s t a b l i s h e d  a s  o b j e c t i v e s  f o r  a  r e s i d e n t i a l  

o r  i n d u s t r i a l  zone. 



5 .  S t u d i e s  on t h e  c o n c e n t r a t i o n  o f  f l u o r i d e s  i n  fodder  

r e v e a l e d  t h a t  t h e  norms e s t a b l i s h e d  t o  p r o t e c t  

l i v e s t o c k  a g a i n s t  t h e  t o x i c  e f f e c t s  of  f l u o r i d e s  

w e r e  exceeded.  The h e a l t h  of  c a t t l e  t h u s  exposed 

was s e r i o u s l y  a f f e c t e d  and mi lk  p r o d u c t i o n  

d imin i shed .  

6 .  F i n a l l y ,  i n  t h e  c a s e  of  p l a n t  l i f e ,  t h e s e  s t u d i e s  a l s o  

showed t h a t  c e r t a i n  s p e c i e s  w e r e  damaged i n  such a 

way t h a t  t h e i r  growth c o u l d  be impa i red  and t h e i r  

ornamenta l  v a l u e  l e s s e n e d .  

Consequentlv , t h e  committee makes t h e  followincf 

recommendations: 

1. t h a t  adequate  measures be  t a k e n  t o  p r o t e c t  t h e  h e a l t h  o f  

workers  i n  aluminum p l a n t s  and wherever  they  a r e  exposed 

t o  o t h e r  i n d u s t r i a l  s o u r c e s  o f -  f l u o r i d e s ;  

2 .  o t h e r  recommendations i n c l u d e  t h e  fo l lowing :  

1. medical  s u p e r v i s i o n  of  workers ;  

2 .  p r o t e c t i o n  o f  p u b l i c  h e a l t h ;  



3 .  p u b l i c  med ica l  s u p e r v i s i o n ;  

4 .  a  program o f  s t u d i e s  on t h e  i n t a k e  o f  f l u o r i d e s  

and t h e i r  e f f e c t  on human h e a l t h ;  

5 .  a  program o f  e p i d e m i o l o g i c a l  and e x p e r i m e n t a l  s t u d i e s  

on t h e  mut.agenic, t e r a t o g e n i c  and c a r c i n o g e n i c  e f f e c t s  

l i k e l y  t o  a f f e c t  p e o p l e  exposed,  i n  some c a s e s ,  

t o  amounts o f  f l u o r i d e s  c o n s t i t u t i n g  a  c o n s i d e r a b l e  

danger  t o  t h e i r  h e a l t h .  

These recommendations a r e  o u t l i n e d  i n  d e t a i l  i n  t h e  l a s t  

s e c t i o n  o f  c h a p t e r  two o f  t h i s  r e p o r t ,  devoted  t o  t h e  s t u d y  

of t h e  e m i s s i o n  i n t o  t h e  a i r  o f  f l u o r i d e s  of i n d u s t r i a l  

o r i g i n .  

3 .  CHAPTER 3 :  EFFECTS OF FLUORIDES ON THE ENVIRONMENT AND 

PROTECTION OF ECOSYSTEMS 

The t h i r d  c h a p t e r ,  devoted  t o  t h e  s t u d y  of  t h e  e f f e c t s  of  

f l u o r i d e s  on t h e  envi ronment  and t h e  p r o t e c t i o n  o f  ecosys tems ,  

showed t h a t :  

1. The ha rmfu l  e f f e c t s  of  f l u o r i d e  p o l l u t i o n  on an imals  

and v e g e t a t i o n  can  be c o n s i d e r a b l e .  



2 .  There i s  g r e a t  v a r i a b i l i t y  i n  t h e  t o x i c  e f f e c t s  of 

f l u o r i d e s  on v e g e t a t i o n .  The most s e n s i t i v e  p l a n t s  can 

be a f f e c t e d  by a  week ' s  exposure  t o  abou t  1 ppb ( p a r t  

p e r  b i l l i o n )  of  t h i s  e l e m e n t .  The most t o l e r a n t  deve lop  

nec roses  on ly  when exposed t o  c o n c e n t r a t i o n s  twenty  t i m e s  

a s  s t r o n g .  

3 .  Domes t i c  an imals  f e d  on fodder  c o n t a i n i n g  f l u o r i d e s  

u l t i m a t e l y  show s i g n s  of i n t o x i c a t i o n  known a s  f l u o r o s i s .  

I n  a d d i t i o n  t o  i t s  own c y t o t o x i c  p r o p e r t i e s  f l u o r i n e ,  

because  o f  i t s  a f f i n i t i e s  f o r  ca lc ium,  d i s t u r b s  t h e  

o s s i f i c a t i o n  p r o c e s s  and c a u s e s  a r t h r i t i s .  

4 .  I t  i s  g e n e r a l l y  r ecogn ized  t h a t  t h e  exposure  of l i v i n g  

organisms t o  c o n c e n t r a t i o n s  o f  f l u o r i d e s  r e s u l t  i n  an 

accumula t ion  o f  f l u o r i d e s .  I t  can t h e n  cause  s e r i o u s  

b iochemical  and morpho log ica l  a l t e r a t i o n s  of t h e s e  

organisms.  

To c o r r e c t  t h e s e  d e f i c i e n c e s  , t h e  committee makes t h e  f o l l o w i n g  

recommendations : 

1. Phvsicochemical  s t u d i e s  

The committee recommends t h a t  s t u d i e s  be  made on t h e  



h y d r o l o g i c a l  b e h a v i o u r  of f l u o r i d e s  i n  a n  a q u a t i c  

env i ronmen t .  S t u d i e s  w i l l  be  needed on: 

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

i n  t h i s  envi ronment ;  

\ 

2 .  t h e  c u r r e n t s  o f  t h e  p r i n c i p a l  w ~ t e r w a y s  which r e c e i v e  

t h e  f  l o u r i d e  e f f l u e n t s  and t h e  b e h a v i o u r  p a t t e r n s  

o f  m u n i c i p a l  e f f l u e n t s  i n  the waterways t o  d i s c o v e r  

whe the r  d i l u t i o n  i s  e f f e c t i v e  and i n  what  p e r c e n t a g e ;  

3 .  t h e  t endency  o f  f l u o r i d e s  t o  form combina t ions  w i t h  

suspended  p a r t i c l e s  and s e d i m e n t ;  

4 .  t h e  c a p a c i t y  o f  f l u o r i d e s  t o  r e a c t  w i t h  o t h e r  s u b s t a n c e s .  

2 .  S t u d i e s  on b i o l o a i c a l  e l e m e n t s  

The comrni t tee  recommends t h a t  a  long-  term r e s e a r c h  program 

b e  u n d e r t a k e n  on the e f f e c t s  o f  f l u o r i d e s  on c e r t a i n  

b i o l o g i c a l  e l e m e n t s  i n  v a r i o u s  a q u a t i c  c o n d i t i o n s  a s  f o l l o w s  : 

1. the i d e n t i f i c a t i o n  o f  d i f f e r e n t  s o u r c e s  o f  f l u o r i d e s ,  

a  d e s c r i p t i o n  o f  how t h e y  s p r e a d  and  a p r e c i s e  a s s e s s -  

ment o f  t h e i r  e f f e c t s  on t h e  env i ronmen t  a t  a l l  food  



c h a i n  l e v e l s  (see t h e  recommendations made on t h i s  

s u b j e c t  i n  t h e  s e c t i o n  devoted  t o  recommendations 

i n  c h a p t e r  one)  ; 

2 .  t h e  accumula t ion  p o t e n t i a l  of  f l u o r i d e s  i n  a q u a t i c  

food c h a i n s ;  

3 .  t h e  e f f e c t s  of  f l u o r i d e s  on f r e s h  w a t e r  v e r t e b r a t e s .  

3 .  F i n a l l y ,  t h e  committee recommends t h a t  t h e  i n t r o d u c t i o n  o f  

any form of  a r t i f i c i a l  f l u o r i d a t i o n  o f  w a t e r  be pos tponed 

u n t i l  a  s c i e n t i f i c a l l y  p r e c i s e  assessment  has  been made 

from t h e s e  s t u d i e s  on t h e  impact  o f  such a  measure a n  

animal  and p l a n t  l i f e  . 

N a t u r a l l y ,  t h i s  d e c i s i o n  should  t a k e  i n t o  accoun t  o t h e r  

f a c t o r s  c o n c e r n i n g  w a t e r  f l u o r i d a t i o n  d i s c u s s e d  e l s e w h e r e  

i n  t h i s  r e p o r t .  



4 .  CHAPTER 4 : EFFECTIVENESS OF FLUORIDATION I N  PREVENTING 

DENTAL CARIES AND ITS SECONDARY EFFECTS 

The f o u r t h  c h a p t e r  of t h i s  r e p o r t ,  which examines t h e  

e f f e c t i v e n e s s  of  a r t i f i c i a l  f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r  t o  

p r e v e n t  d e n t a l  c a r i e s  and i t s  secondary  e f f e c t s ,  r e v e a l s  

t h a t :  

1. The s c i e n t i f i c  v a l u e  o f  s t u d i e s  on d e n t a l  c a r i e s  i s  b e i n g  

q u e s t i o n e d  because  o f  t h e  g r e a t  number of v a r i a b l e s ,  a l l  

o f  which can i n f l u e n c e  t h e  r e s e a r c h  r e s u l t s  i n  i m p o r t a n t  

ways and which a r e  n o t  c o n t r o l l a b l e .  

2 .  A number o f  s t r i c t l y  c o n t r o l l e d  s t u d i e s  have shown t h a t  

t h e r e  was a  c o n s i d e r a b l e  i n c r e a s e  i n  t h e  amount of 

f l u o r i d e s  i n  w a t e r ,  food and i n  t h e  atmosphere,  and t h a t  

peop le  exposed d a i l y  absorb  an amount g r e a t e r  t h a n  t h e  1 

t o  2 mg c o n s i d e r e d  s a f e  by t h e  WHO. 

3 .  F l u o r i n e  i s  h i g h l y  t o x i c  f o r  t h e  human organism,  and t h e r e  

i s  only  a ve ry  t h i n  l i n e  d i v i d i n g  t h e  a c c e p t a b l e  l e v e l  

from t h e  t o x i c  l e v e l .  

4 .  Den ta l  f l u o r o s i s  seems t o  be a  f i r s t  i n d i c a t i o n  of f l u o r i n e  

i n t o x i c a t i o n  i n  t h e  p o p u l a t i o n .  I t  has  been no ted  t h a t  t h e  

s e r i o u s n e s s  of  t h e  d i s o r d e r s  and many d i s e a s e s  caused by 



f l u o r i n e  i n c r e a s e s  p r o p o r t i o n a t e l y  w i t h  t h e  degree  o f  

i n t o x i c a t i o n .  

5 .  Recent s t u d i e s  have shown t h a t  f l u o r i d e s  have mutagenic  

p r o p e r t i e s ,  and t h a t  even a  low l e v e l  of  f l u o r i d e s  can 

cause  changes i n  t h e  g e n e t i c  m a t e r i a l  of  c e l l s .  

These d a t a  a r e  ve ry  s i g n i f i c a n t  because  mutagenes is  i s  a  

f i r s t  ev idence  of  c a r c i n o g e n e s i s  i n  t h e  body. 

6 .  E x t e n s i v e  r e t r o s p e c t i v e  e p i d e m i o l o g i c a l  s t u d i e s ,  embracing 

l a r g e  p o p u l a t i o n  segments observed o v e r  a  number of y e a r s ,  

have shown s i g n i f i c a n t  c o r r e l a t i o n  between t h e  c a n c e r  

m o r t a l i t y  r a t e  and a r t i f i c i a l  f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r .  

The r e s u l t s  of t h e s e  s t u d i e s  a r e  ext remely  i m p o r t a n t  because  

they  a r e  c l o s e l y  r e l a t e d  t o  t h e  mutagenic p r o p e r t i e s  

of  f l u o r i d e s ;  t h i s  has  been demonst ra ted  by s c i e n t i f i c  

exper iments  under  t h e  most r i g i d  c o n t r o l s  ( 5 8 )  . 

7 .  Many c a s e s  of i n t o x i c a t i o n  caused by a r t i f i c i a l l y  f l u o r i d a t e d  

w a t e r  have been d iagnosed and cured  a f t e r  a  r e t u r n  t o  

d r i n k i n g  w a t e r  t h a t  i s  n o t  f l u o r i d a t e d .  These medica l  

exper iments  were ve ry  s c i e n t i f i c a l l y  c o n t r o l l e d ,  and have 

been p u b l i s h e d  i n  medica l  j o u r n a l s .  



C o n s e q u e n t l y ,  t h e  commit tee  recommends: 

1. t h a t  a  r e s e a r c h  program on t h e  b a s i c  mechanisms o f  d e n t a l  

c a r i e s  b e  se t  up; 

2 .  t h a t  a s u r v e y  be  made t o  d e t e r m i n e  t h e  amount o f  f l u o r i d e s  

t h e  p o p u l a t i o n  a b s o r b s  d a i l y  f rom a l l  e x i s t i n g  s o u r c e s  o f  

f l u o r i d e  ; 

3 .  t h a t  a  m o n i t o r i n g  sys t em be  s e t  up t o  e n s u r e  t h a t  t h e  

f l u o r i d e  c o n t e n t  o f  food  and  d r i n k  i s  e v a l u a t e d  and 

c o n t r o l l e d  on a  c o n t i n u i n g  b a s i s ,  and  t h a t  i t  d o e s  n o t  

e x c e e d  t h e  maximum a c c e p t a b l e  l e v e l ;  

4 .  t h a t  t h e  r e s u l t s  of t h e s e  a n a l y s e s  b e  d i s t r i b u t e d  t o  t h e  

p u b l i c  s o  t h a t  everyone  can  t a k e  an  a c t i v e  p a r t  i n  

p r e v e n t i n g  d i s e a s e s  r e l a t e d  t o  c h r o n i c  f l u o r i d e  i n t o x i c a t i o n ;  

5 .  t h a t  t h e  s t a n d a r d s  used f o r  f l u o r i n e  c o n t r o l  w i t h  a  v iew 

t o  p r o t e c t i n g  t h e  q u a l i t y  o f  d r i n k i n g  w a t e r  be  made t h e  

s u b j e c t  o f  m u l t i d i s c i p l i n a r y  s t u d i e s  and  t h a t  t h e y  be  

b a s e d  on s c i e n t i f i c  c r i t e r i a  t h a t  t a k e  i n t o  a c c o u n t  t h e  

e c o l o g i c a l ,  m e d i c a l ,  j u r i d i c a l  and soc ioeconomic  a s p e c t s  

o f  t h e  s t a n d a r d s  t o  be  a p p l i e d ;  

6 .  t h a t  t h e s e  s t a n d a r d s  be  p e r i o d i c a l l y  e v a l u a t e d  and r e v i s e d ;  



7 .  t h a t  a  long-term program of  e p i d e m i o l o g i c a l  s t u d i e s  

and r e s e a r c h  exper iments  be made on t h e  mutagenic,  

t e r a t o g e n i c  and c a r c i n o g e n i c  e f f e c t s  of  f l u o r i d a t e d  w a t e r  

on p u b l i c  h e a l t h ;  

8 .  t h a t  pe r sons  who absorb  a  h i g h e r  t h a n  normal q u a n t i t y  o f  

f l u o r i d e s ,  such a s  t h o s e  wi th  k idney d e f i c i e n c i e s ,  t h o s e  

a f f e c t e d  by p o l y d i p s i a ,  d i a b e t i c s  and t h o s e  on d i a l y s i s ,  

remain under c o n s t a n t  medica l  s u p e r v i s i o n ,  and t h a t  t h e  

t o t a l  amount o f  f l u o r i d e s  they  t a k e  i n  be s t r i c t l y  c o n t r o l l e d ;  

9 .  t h a t  a  s u i t a b l e  program o f  p r o f e s s i o n a l  and t e c h n i c a l  

t r a i n i n g  be set  up f o r  h e a l t h  p r o f e s s i o n a l s  and 

t e c h n i c i a n s  on t h e  s u b j e c t  of  f l u o r i d a t i o n  o f  d r i n k i n g  

w a t e r  and i t s  medica l  i m p l i c a t i o n s ,  w i t h  emphasis on t h e  

p r e v e n t i o n  o f  t h i s  form of  i n t o x i c a t i o n ;  

10 .  f i n a l l y ,  a f t e r  c a r e f u l  c o n s i d e r a t i o n  o f  a l l  t h e  e v i d e n c e ,  

t h e  committee recommends t h e  i n d e f i n i t e  suspens ion of t h e  

a p p l i c a t i o n  o f  B i l l  8 8  u n t i l  t h e r e  h a s  been t i m e  t o  examine 

and t o  a p p l y ,  w i t h  s c i e n t i f i c  p r e c i s i o n ,  a l l  t h e  

recommendations on t h e  s h o r t  and long-term r i s k s  f o r  t h e  

p o p u l a t i o n  o f  a  program o f  w a t e r  f l u o r i d a t i o n ;  



N o r e o v e r ,  i n  a  more g e n e r a l  p e r s p e c t i v e ,  t h i s  

r e e v a l u a t i o n  o f  t h e  p rob lem o f  a r t i f i c i a l  f l u o r i d a t i o n  o f  

d r i n k i n g  w a t e r  s h o u l d  t a k e  i n t o  a c c o u n t  t h e  e f f e c t s  

t h a t  t h e  a p p l i c a t i o n  o f  t h i s  m e a s u r e ,  when combined w i t h  

t h e  e f f e c t s  o f  a l l  o t h e r  f l u o r i d e s ,  would have  on p u b l i c  

h e a l t h  and t h e  q u a l i t y  o f  t h e  e n v i r o n m e n t .  



5 .  CHAPTER 5:  STANDARDS FOR D R I N K I N G  WATER AND PROBLEMS 

RELATED TO FLUORIDATION 

Chapter  5 ,  which d e a l s  w i t h  w a t e r  q u a l i t y  and t h e  problems 

connec ted  w i t h  m a i n t a i n i n g  t h e  optimum c o n c e n t r a t i o n  of 

f l u o r i d e s  d u r i n g  f l u o r i d a t i o n ,  b r i n g s  o u t  t h e  f o l l o w i n g  f a c t s :  

1. S t r i c t  adherence  t o  t h e  recommended s t a n d a r d s  f o r  

f l u o r i d a t i o n  i s  d i f f i c u l t  t o  a c h i e v e .  

2 .  Major v a r i a t i o n s  i n  d i s t r i b u t i o n  systems and t h e i r  

components add i m p o r t a n t  d i f f i c u l t i e s  t o  m a i n t a i n i n g  

s o - c a l l e d  optimum c o n c e n t r a t i o n s  f o r  p r e v e n t i n g  d e n t a l  

c a r i e s .  

3. Comprehensive s t u d i e s  have shown t h a t  t h e  s t a n d a r d s  

c o n t r o l  sys tem i s  n o t  e f f e c t i v e .  

To c o r r e c t  t h i s  s i t u a t i o n .  t h e  committee recommends : 

1. t h a t  s p e c i f i c  s t u d i e s  be made o f  t h e  t e c h n i c a l  problems 

connected  w i t h  t h e  s t a n d a r d s  f o r  c o n t r o l l i n g  f l u o r i d a t i o n  

o f  d r i n k i n g  w a t e r  s o  a s  t o  e n s u r e  e f f i c i e n t  management; 

2 .  t h a t  t h e s e  s t u d i e s  be m u l t i d i s c i p l i n a r y  and based on 

s c i e n t i f i c  c r i t e r i a  t h a t  t a k e  i n t o  account  t h e  e c o l o g i c a l ,  



medica l ,  j u r i d i c a l  and socioeconomic  a s p e c t s  o f  t h e  

s t a n d a r d s  t o  be a p p l i e d ;  

3 .  t h a t  t h e  o b j e c t i v e s  and s u g g e s t e d  s t a n d a r d s  t a k e  accoun t  

o f  t h e  needs and c h a r a c t e r i s t i c s  of t h e  r e g i o n s  concerned;  

4 .  t h a t  t h e  c i t i z e n s  be  i n v i t e d  t o  t a k e  p a r t  i n  t h e s e  s t u d i e s  

and be k e p t  informed of t h e  s t a n d a r d s  i n  f o r c e  s o  t h a t  

t h e y  w i l l  be i n  a  p o s i t i o n  t o  i n t e r v e n e  w i t h  t h e  r e s p o n s i b l e  

a u t h o r i t i e s  when t h e y  see t h e s e  s t a n d a r d s  a r e  n o t  b e i n g  

p r o p e r l y  a p p l i e d ;  

5 .  t h a t  t h e  proposed s t a n d a r d s  be  a p p l i e d  t o  p r i v a t e  and 

p u b l i c  wa te r  s u p p l i e s ;  

6 ,  t h a t  t h e  s t a n d a r d s  b e  i n c l u d e d  i n  execu to ry  d i r e c t i v e s  

and made p u b l i c ;  

7 .  t h a t  t h e  s t a n d a r d s  be p e r i o d i c a l l y  r e v i s e d  i n  t h e  l i g h t  

o f  a v a i l a b l e  new s c i e n t i f i c  d a t a ;  

8.  t h a t  a  s u r v e i l l a n c e  sys tem be s e t  up t o  e n s u r e  e f f e c t i v e  

a p p l i c a t i o n  of t h e  e s t a b l i s h e d  s t a n d a r d s ;  

9 .  t h a t  t h e  f l u o r i d a t i o n  program be p e r i o d i c a l l y  r e v i s e d  t o  



e n s u r e  t h a t  t h e  q u a l i t y  s t a n d a r d s  used a r e  i n  conformi ty  

w i t h  t h e  proposed o b j e c t i v e s ;  

1 0 .  t h a t  a  s u i t a b l e  agency be d e s i g n a t e d ,  o r  s e t  up i f  

n e c e s s a r y ,  t o  d e f i n e  t h e  o b j e c t i v e s ,  review t h e  s c i e n t i f i c  

c r i t e r i a ,  and r e f i n e  t h e  s t a n d a r d s  t o  be used t o  

p r o t e c t  p u b l i c  h e a l t h  and t h e  q u a l i t y  o f  t h e  environment;  

11. f i n a l l y ,  t h e  committee recommends t h a t  B i l l  8 8  ( D i v i s i o n  

I V  of t h e  P u b l i c  Heal th  P r o t e c t i o n  Act)  be suspended u n t i l  

t h e s e  recommendations and o t h e r  p e r t i n e n t  recommendations 

i n  o t h e r  p a r t s  o f  t h e  r e p o r t  have been c o n s i d e r e d  and 

a p p l i e d .  

CHAPTER 6 :  LEGISLATION 

Chap te r  6,  which looks  a t  Canadian laws on t h e  a r t i f i c i a l  

f l u o r i d a t i o n  of  p u b l i c  wa te r  s u p p l i e s  a s  a  p r e v e n t i v e  measure 

a g a i n s t  d e n t a l  c a r i e s ,  r e v e a l e d  t h a t :  

1. Each p r o v i n c e  has i t s  own l e g i s l a t i o n  a u t h o r i z i n g  t h e  

f l u o r i d a t i o n  of wa te r  s u p p l i e s .  

2 .  There i s  a  r i s k  of c o n f l i c t  i n  t h e  a p p l i c a t i o n  of s e c t i o n  

26 of t h e  P u b l i c  Heal th  P r o t e c t i o n  Act ( R S Q  1977 c .  P-35) 



and t h e  r e g u l a t i o n  r e s p e c t i n g  w a t e r  s u p p l i e s  f o r  human 

consumpt ion  unde r  t h e  Environment Q u a l i t y  A c t  (RSQ 1977 

c.  Q - 2 ) .  

The commit tee  recommends t h a t :  

1. s e c t i o n  2 6  o f  t h e  P u b l i c  H e a l t h  P r o t e c t i o n  A c t  and t h e  

r e g u l a t i o n  r e s p e c t i n g  w a t e r  s u p p l i e s  f o r  human consumption 

(Environment Q u a l i t y  Act )  b e  r e v i s e d  i n  o r d e r  t o  

r e c o n c i l e  t h e  two s t a n d a r d s  i n  acco rdance  w i t h  t h e  

t e c h n i c a l  r e q u i r e m e n t s .  

7 .  CHAPTER 7  : JURISPRUDENCE 

Chap te r  7 ,  which  s t u d i e s  j u r i s p r u d e n c e  r e l a t i n g  t o  t h e  

f l u o r i d a t i o n  o f  d r i n k i n g  w a t e r ,  r e v e a l e d  t h a t :  

1. On o n l y  two o c c a s i o n s  h a s  Canadian j u r i s p r u d e n c e  d e a l t  

w i t h  t h e  q u e s t i o n  o f  f l u o r i d a t i o n .  The i s s u e  on b o t h  

o c c a s i o n s  was t o  d e t e r m i n e  t h e  e x t e n t  o f  t h e  powers 

c o n f e r r e d  by t h e  p r o v i n c i a l  l e g i s l a t u r e s  on t h e  

m u n i c i p a l i t i e s  i n  o r d e r  t o  d e c i d e  whe the r  t h e  m u n i c i p a l i t i e s  

d i d  i n d e e d  have  t h e  power t o  f l u o r i d a t e  d r i n k i n g  w a t e r .  

2.  American c o u r t s  o f  j u s t i c e  have  always pronounced  t h e m s e l v e s  i n  
f a v o u r  

o f  f l u o r i d a t i o n  a s  a  weapon a g a i n s t  t o o t h  decay.  



3 .  A r e c e n t  noteworthy c a s e  ( P a u l  W. Aitkenhead v .  Borough 

of  West View, Court  of Common P l e a ,  Allegheny County, 

Penn. ) p r e s e n t e d  weighty ev idence  t h a t  f l u o r i d a t i o n  o f  

d r i n k i n g  w a t e r  could  be c a r c i n o g e n i c .  

The committee recommends: 

t h a t  a  c o h e r e n t  government p o l i c y  be  adopted which would 

r e c o n c i l e  t h e  r e c e n t  law r e c o g n i z i n g  t h e  fundamental  r i g h t  

t o  p h y s i c a l  i n t e g r i t y  and t h e  e a r l i e r  law which f o i s t s  

f l u o r i d a t i o n  on a l l  c i t i z e n s  w i L t o u t  d i s s e n t i n g  v o i c e s  b e i n g  

h e a r d  on an i s s u e  a f f e c t i n g  t h e  h e a l t h  of t h e  p u b l i c .  

8 .  CHAPTER 8 :  FLUORIDATION O F  D R I N K I N G  WATER 

The e i g h t h  and l a s t  c h a p t e r ,  d e a l i n g  w i t h  t h e  u s e  of  f l u o r i d a t i o n  

of d r i n k i n g  w a t e r ,  has  d i s c l o s e d  t h e  f o l l o w i n g  f a c t s :  

1. A f t e r  b e i n g  i n  use  f o r  t h i r t y  y e a r s ,  c o n t r o l l e d  f l u o r i d a t i o n  

of  d r i n k i n g  w a t e r  t o  p r e v e n t  t o o t h  decay remains 

predominant ly  a  North American development.  

2 .  Most o f  t h e  c o u n t r i e s  of Western Europe have no l e g i s l a t i o n  

r e q u i r i n g  a r t i f i c i a l  f l u o r i d a t i o n  of d r i n k i n g  w a t e r .  

3 .  Canada i s  among t h e  c o u n t r i e s  us ing  f l u o r i d a t i o n  on a  

l a r g e  s c a l e .  



4 .  A t  p r e s e n t ,  1 0 6 0  2 4 0  peop l e  i n  Quebec a r e  s u p p l i e d  w i t h  

a r t i f i c i a l l y  f l u o r i d a t e d  w a t e r .  

5 .  From t h e  o u t s e t ,  more t h a n  t h i r t y  y e a r s  ago,  t h e  u se  of  

a r t i f i c i a l  f l u o r i d a t i o n  t o  reduce  d e n t a l  c a r i e s  i n  t h e  

United S t a t e s  has  been marked by p e r s i s t e n t  c o n f l i c t ,  

both  s c i e n t i f i c  and p o l i t i c a l .  From t h e  beg inn ing ,  t h e  

f i g h t  has  been conducted by two opposing camps: t hose  i n  

favour of f l u o r i d a t i o n  and t hose  a g a i n s t  i t .  The 

p o l a r i z a t i o n  s t i l l  e x i s t s ,  a s  does t h e  s c i e n t i f i c  d i s p u t e .  

6 .  I n  g e n e r a l ,  t h e  c o u r t s  have always r u l e d  i n  favour  o f  

f l u o r i d a t i o n  t o  p r e v e n t  d e n t a l  c a r i e s .  But mention shou ld  

be made of a  r e c e n t  American d e c i s i o n  i n  t h e  c a s e  of 

Pau l  Aitkenhead v. Borough of West V i e w ,  Court  of Common 

P l e a , ,  Allegheny County, Penn. The ev idence  submi t t ed  

i n d i c a t e d  t h a t  f l u o r i d a t i o n  of d r i n k i n g  wa t e r  co.uld be 

ca r c inogen i c .  

7 .  A l t e r n a t i v e  methods t o  reduce  d e n t a l  c a r i e s  have n o t  

always been c o n s i d e r e d  o b j e c t i v e l y ,  no r  have they  been 

p rope r ly  used.  

8 .  The p u b l i c  has  only  p a r t i c i p a t e d  t o  a  l i m i t e d  e x t e n t  i n  

t h e  decision-making p roce s s  b e f o r e  a p p l i c a t i o n  of  

f l u o r i d a t i o n  . 



I n  view of  t h e  above d a t a ,  t h e  committee makes t h e  f o l l o w i n s  

recommendations : 

1. t h a t  a  c e n t r e  be s e t  up w i t h i n  t h e  m i n i s t s r e  de 1 'Environne-  

ment t o  c o l l e c t ,  p r e p a r e  and d i s t r i b u t e  s c i e n t i f i c  and 

t e c h n i c a l  i n f o r m a t i o n  on c u r r e n t  a c t i v i t i e s  i n  r e s e a r c h  

programs i n  t h e  f i e l d  of  f l u o r i d a t i o n  o f  d r i n k i n g  wa te r ;  

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

t h e  d i s p o s a l  o f  i n t e r e s t e d  r e s e a r c h e r s ,  t h o s e  r e s p o n s i b l e  

f o r  management of c u r r e n t  programs,  and t h e  g e n e r a l  p u b l i c ;  

3 .  t h a t  a l l  n e c e s s a r y ,  r e l e v a n t  i n f o r m a t i o n  be made widely  

a v a i l a b l e  s o  t h a t  t h e  p u b l i c  w i l l  be p r e p a r e d  t o  t a k e  p a r t  

i n  t h e  development of p o l i c i e s  and i n  d e c i s i o n s  abou t  

p l a n n i n g  f o r  and implementing f l u o r i d a t i o n  o f  d r i n k i n g  

wa te r ;  

4 .  t h a t  a  c o n s u l t a t i v e  body o f  q u a l i f i e d  c i t i z e n s  be e s t a b l i s h e d  

t o  h o l d  p u b l i c  h e a r i n g s  on t h e  s u b j e c t ;  

5 .  t h a t  a  s c i e n t i f i c  p o l i c y  be  p repared  a s  t h e  b a s i s  f o r  

deve lop ing  and implementing t h e  s c i e n t i f i c  c r i t e r i a  

r e q u i r e d  t o  e s t a b l i s h  s t a n d a r d s  f o r  t h e  s c i e n t i f i c  management 

o f  w a t e r  f l u o r i d a t i o n  programs; 



6 .  t h a t  a  t eam o f  e x p e r t s  b e  d e s i g n a t e d  t o  r e v i e w  i n  d e p t h  

and make c r i t i c a l  a n a l y s e s  o f  t h e  f i n d i n g s  which were 

t h e  b a s i s  o f  government  d e c i s i o n s  t o  a p p l y  f l u o r i d a t i o n  

o f  d r i n k i n g  w a t e r ;  

7 .  f i n a l l y ,  t h a t  t h e  r e s e a r c h  program on  f l u o r i d a t i o n  o f  

d r i n k i n g  w a t e r  i n c l u d e  a s t u d y ,  o r  s t u d i e s ,  o n  a l t e r n a t i v e  

methods o f  f l u o r i d a t i o n  t o  r e d u c e  d e n t a l  c a r i e s .  



1. Anon. Annua l  R e p o r t  o f  t h e  a c t i v i t i e s  o f  t h e  B u r e a u  

d l E t u d e s  s u r  l es  s u b s t a n c e s  t o x i q u e s  f o r  t h e  y e a r  1977-78.  

SPEQ. 

2 .  Anon. E v e n t s  f o r c e  t o x i c  s u b s t a n c e s  i s s u e .  E n v i r o n m e n t a l  

S c i e n c e  & T e c h n o l o g y .  V o l .  8 ,  No. 5 ,  May 1974 .  
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FLUORIDATION I N  CANADA - MWJITIES I~IAVIN7 A IIJATER 
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Population having 
water supply 

CANADA 22 992 604 18 423 80.1 

1. S t a t i s t i c s  Canada Census, J m  1, 1976 
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2. Xknwledgnm-its to  the E n v i r o k n t a l  Protection Service,  Environmnt Canada. 
I , ,  
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