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MONTAEA STATE SENATE 

The m e e t i n g  o f  t h e  B u s i n e s s  a n d  I n d u s t r y  C o n n i t t e e  w a s  c a l l e d  
to  o r d e r  by C h a i r n a n  F r a n k  H a z e l b a k e r  on t h e  above  d a t e  i n  
Room 404 of t h e  S t a t e  C a p i t o l  B u i l d i n g  a t  10 :00  a . n .  

ROLL CALL: A l l  members w e r e  p r e s e n t  w i t h  t h e  e x c e p t i o n  of 
S e n a t o r  Dover who was e x c u s e d .  

HOUSE B I L L  414: R e p r e s e n t a t i v e  M i c h a e l  Kosdy, s p o n s o r  o f  HB 414,  
e x p l a i n e d  t h e  b i l l  t o  t h e  Conxi i t t ee .  T h i s  bill g e n e r z l l y  p r o h i b i t s  
t h e  s a l e  o f  h o u s e h o l d  c l e a n i n g  p r c d u c t s  w i t h  a p h o s p h o r o u s  compound 
c o n t e n t  i n  e x c e s s  o f  .58.  R e p r e s e n t a t i v e  Keedy s t a t e d  t h e  b i l l  
i s  c r i t i c a l  t o  t h e  s u p p l y  o f  w a t e r .  Rep. Xecdy t o l d  t h e  Commit tee  
t h a t  h e  i s  f rom K a l i s p e l l  and  i s  i n t e r e s t e d  i n  p r c s e r v i n g  a n d  
protecting F l a t h e a d  Lake. H e  s t 2 t e d  t h a t  p h o s p h o r o u s  i s  found  i n  
l a r g e  amounts  i n  h o u s e h 3 l d  d e t e r g e n t s .  T h i s  b i l l  i s  p a t t ~ 2 r n e d  
a f t e r  l e g i s l a t i o n  i n  o t h e r  s t a t e s ,  and  i t  i s  c c n c e r a 2 d  w i t h  w a t e r  
q u a l i t y .  

PR'3PONENTS OF HOUSE B I L L  4 1 4 :  ?ir. C h r i s  Kronbcrg  of X i s s ~ ~ ~ l a ,  
s i i?ntana,  r e p r e s e n t i n g  D r .  ~ o n a l d  E r i c k s o n ,  C h e m i s t r y  Y r o E e s s , ~ r  
a r  t h e  U n i v e r s i t y  o f  Montana,  and hir : ;se l f ,  s t a t e d  t h e y  a r e  i n  
s u p p o r t  o f  HZ 414. M r .  K r o n b e r g ' s  t s s t i m o n y  i s  a t t a c h e d  t o  t h e  
mir,uCes. 

?;r. Richard .  Hzuer  o f  B i g f o r k ,  Montana,  r e p r e s e n t i n g  h i m s e l f  and  
D r .  J a c k  S t a n f o r d ,  s t a t e d  t h e y  s u p p o r t  t h e  b i l l .  M r .  H a u e r ' s  
t e s t i m o n y  i s  w r i t t e n  o n  t h e  t e s t i f y i n g  form and  i s  a t t a c h e d  t o  t h e  
m i n u t e s .  

M r s .  C h a r l o t t e  E a s t e r  o f  M i s s o u l a ,  Montana,  r e p r e s e n t i n g  h e r s e l f ,  
spoke  i n  s u p p o r t  o f  HB 4 1 4 .  Mrs. E a s t e r ' s  p r i n t e d  t e s t i m o n y  i s  
attached t o  the m i n u t e s .  

M r .  C h r i s  H u n t e r  o f  K a l i s p e l l ,  Montana,  r e p r e s e n t i n g  F l a t h e a d  
D r a i n a g e  2 0 8  P r o j e c t ,  s p o k e  i n  s u p p o r t  o f  HB 414.  M r .  H u n t e r  s t a t e d  
that no s u b d i v i s i o n s  have  b e e n  a l l o w e d  i n  t h e  K e t t l e  L a k e  a r e a  
b e c a u s e  o f  p h o s p h o r o u s  e n t e r i n g  s e p t i c  s y s t e m s .  M r .  H u n t e r  f u r t h e r  
s t a t e d  t h a t  by b a n n i n g  p h o s p h a t e s  you c o u l d  e l i m i n a t e  5 0 %  o f  t h e  
p h c s p h o r o u s  p rob lem.  

Fyrs. E u g e n i e  KcGregor  f rom H e l e n a ,  r e p r e s e n t i n g  h e r s e l f ,  s t a t e d  
t h ~ t  s h e  i s  i n  f a v o r  of b e t t e r  water i n  R e l e n a ,  and  s h e  s u p p o r t s  
House R i l l  4 1 4 .  

b!r. Chzr l -es  B e l l  f r o n  :!ew C a s t l e ,  I n d i z n a ,  r e p r e s e n t i - n c ;  t h e  i.:gntana 
C o u n c i l  of T r o u t  U n l i m i t e d ,  s p 3 k e  i n  s c ? p o r t  o f  HR 4 1 4 .  Nr. B e l l ' s  
s t z t e n e n t  i s  w r i t t e n  on t h e  t e s t i f y i n 5  form and  i s  a t t a c h e d  t o  t h e  
m i n u t e s .  
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I M s .  M a r i l y n  G r e e l y  o f  H e l e n a ,  r e p r e s e ~ t i n g  h e r s e l f ,  s t a t e d  s h e  

i s  i n  s u p p o r t  o f  HB 414. 

M s .  W i l l a  H a l l  o f  H e l e n a ,  r e p r e s e n t i n g  t h e  League  o f  Wonen V o t e r s ,  
s t a t e d  t h e y  a r e  i n  s u p p o r t  o f  HE 4 1 4 .  Hcr p r i n t e d  tes t i r r .ony  i s  
a t t a c h e d  t o  t h e  m i n u t e s .  

OPPOWENTS OF HOUSE RILL 4 1 4 :  M r .  Zerome Anderson, a t t o r n e y  f rom 
B i l l i n g s ,  r e p r e s e n t i n g  t h e  Soap  a n d  D e t e r g e n t  A s s o c i a t i o n ,  s t a t e d  
t h e y  a r e  i n  o p p o s i t i o n  t o  HB 414. lir. Anderson  d i s t r i b u t e d  two 
a t t a c h m e n t s - - o n e  on Review o f  T e c h n i c a l  Da ta  on  t h e  L a k e s  i n  Montana,  
and a n o t h e r  o n  hlcntana Water  Q u a l i t y .  These  a t t a c k ~ c n t s  a r e  l a b e l e d  
and  i n c l u d e d  i n  t h e  m i n u t e s .  

R e p r e s e n t a t i v e  E a r l  Lory  spoke  a s  an  o p p o n e n t  o f  HB 414. H e  s t a t e d  
t h a t  p h o s p h o r o u s  comes from eve rywhere  and  t h e r e  a r e  p o i n t  s o u r c e s  
o f  p h o s p h o r o u s .  Sewage d i s c h a r g e s  f rom sewage t r e a t m e n t  p l a n t s  
(Example:  F l a t h e a d  Lake)  are  p o i n t  s o u r c e s .  Nonpo in t  s o u r c e s  o f  

p h o s p h c r o u s  a r e  s p r i n g s  and  o r d l n a r y  l z n d .  H e  t o l d  t h e  Commit tee  
t h a t  i f  you were t o  p u t  a  ban  on phosphorous  d c t e r g c n t s ,  it would 
o n l y  d e c r e a s e  t h e  phosphorous  by 35 p e r c e n t .  H e  f u r t h e r  s t a t e d  
t h a t  h e  i s  f e a r f u l  w e  l u l l  o u r s e l v e s  t o  s l e e p  by t h i n k i n g  t h a t  w e  
h a v s  s o l v e d  a  p rob lem t h a t  h a s  n o t  been  s o l v e d .  Fie d o e s n ' t  t h i n k  
o u r  p rob lem i s  a s  s e r i o u s  as  many p e o p l e  would l e a d  u s  t o  b e l i e v e .  
H e  t o l d  t h e  Commit tee  t h a t  you c a n n o t  u s e  non p h o s p h a t e s  i n  d i s h -  
w a s h e r s ,  d a i r y  e q u i p m e n t ,  and  m e d i c a l  e q u i p m e n t .  H e  a i s o  s t a t e d  
t h a t  p h o s p h a t e  i s  by  f a r  the  b e s t  d e t e r g e n t  and  c l o s e d  by s a y i n g  
t h a t  t h i s  b i l l  i s  i n e f f e c t i v e  and p r e m a t u r e .  

D r .  M a r j o r i e  Keiser f rom Bozeman, Montana,  r e p r e s e n t i n g  h e r s e l f ,  
spoke  i n  o p p o s i t i o n  t o  HB 4 1 4 .  D r .  Keiser's p r i n t e d  t e s t i m o n y  i s  
a t t a c h e d  t o  t h e  m i n u t e s .  

M r .  N e d  W i l l i a m s  from Columbus,  Oh io ,  r e p r e s e n t i n g  B u r g e s s  & N i p l e ,  
L t d . ,  s t a t e d  t h a t  t h e y  o p p o s e  HB 4 1 4 .  M r .  W i l l i a m s '  p r i n t e d  
t e s t i m o n y  i s  a t t a c h e d  t o  t h e  m i n u t e s .  

K r .  Abe H o r p e s t a d  o f  H e l e n a ,  r e p r e s e n t i r i g  t h e  N a t e r  Q u a l i t y  B u r e a u ,  
Depar tment  o f  H e a l t h ,  s t a t e d  t h e y  a r e  work ing  o n  s u r v e y s  t o  d e t e r m i n e  
w a t e r  q u a l i t y .  

M r s .  S a l l y  Weiss o f  H e l e n a ,  r e p r e s e n t i n g  Columbia C h e m i c a l  C o . ,  I n c . ,  
s t a t e d  t h e y  a r e  i n  o p p o s i t i o n  t o  I-IB 4 1 4 .  t-lrs. P J e L s s  s t a t e d  t h a t  
t h i s  b i l l  b a n s  p h o s p h a t e s  o n l y  i n  l a u n d r y  d e t e r g e n t s .  T h e i r  f i r m  
p r o v i d e  l a u n d r y  d e t e r g e n t s  t o  e v e r y  h o s p i t a l  i n  t h e  s t a t e  and  t h i s  
f a c t o r  s h o u l d  be  c o n s i d e r e d  b e c a u s e  u s u a l l y  r a s h e s  a r e  c a u s e d  by  
some t y p e  o f  d e t e r g e n t - - s o m e  need d e t e r g e n t s  with :I h i q h  amount o f  
p h o s p h a t e s .  

Due t o  t i m e  l i m i t a t i o n  t h e  f o l l o w i n g  opponcn-ks o f  HE 4 1 4  v;ere u n a b l e  
t o  t e s t i f y :  
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11~.  2. K. Addy f ron! Cillings, !.Iont;:na, r e p r e s e n t i n g  t h e  Soap  and  
4 

Detergent A s s o c i a  t i o n .  

M r .  E r i c  Weiss of Fin1 e n s ,  Montanri, r c p r c s ~ n t i n g  h i r , s c l f .  

E r .  R .  V .  Tilrnan f rom B u t t e ,  Montana,  r e p r e s e n t i n g  S t a u f f e r  
C h e n ~ i c a l  Company. F' lr .  T i l n a n ' s  p r i n t e d  t z s t i m o n y  i s  a t t a c h e d  
to  t h e  m i n u t e s .  

Xr. T. E .  B r e n n e r  f r o n  Rumson, N e v  J e r s e y ,  r e p r e s e n t i n g  t h e  s o a p  
and  D e t e r g e n t  A s s o c i a t i o n .  

M s .  Joy S c h r a g e  froin B e r r i e n  C e n t e r ,  M i c h i q a n ,  r e p r e s e n t i n g  
i d h i r  lpool C o r p o r a t i o n .  M s .  S c h r a g e '  s p r i n t e d  t e s t j n o n y  i s  at tach=- .A 
t o  t h e  m i n u t e s .  

D r .  Hayden Fe rguson  f rom Bozeman, Montana,  r e p r z s e n t i n g  h i m s e l f .  

2r . John C.  Wr igh t  f rom Rozeman, l\ .Iontana, r e p r e s e n t i n g  hi .mself  . 

Lr. Lloyd Berg  f r o n  R o z e r u n ,  Montan.3, representing h i n s e i f .  

> l r .  ,?oe ~ o s s n a n  f rom E z t t e ,  Montana,  f e p r 2 s e n t i n j  ;4an tana ,  I d a h o ,  - 
Utah <Taint C o u x c i l  of T e a m s t e r s .  

hir. P e t e r  J a c k s o n  from B c i e n a ,  repre!;en';ing KETA. 

Xr. Jarnes J a s k a  f rom S t .  P a u l ,  !.!inn?sota, r e p r e s e n t i n g  Econoniics 
LaSa ra  t o r y ,  I n c  . 1 

1 
M r .  Ross  Cannon o f  H e l e n a ,  r e p r e s e n t i n g  t h e  Montana Food D i s t r i b u t o r s  
A s s o c i a t i o n .  I 
,There w a s  a q u e s t i o n  and  answer  per iod f rom t h e  Commit tee .  

S e n a t o r  Lowe a s k e d  Rep. Lory  what  happens  t o  the phosphorous  i n  t h e  
rivers. R e p r e s e n t a t i v e  Lory s t a t e d  t h a t  it p r e c i p i t a t e s .  

I 
S e n a t o r  Hager  a s k e d  i f  Y e l l o w s t o n e  P a r k  had banned  phosphate. 
M r s .  Bciss t o l d  t h e  C o z m i t t e e  t h a t  i t  had not. 

S e i , a t c r  B l a y l o c k  a s k e d  ~ e p r e s e n t a t i v e  Lory  i f  he f e l t  35% ti.as a 
lair level of phosphorous .  R e p r e s e n t a t i v e  Lory stated t h a t  it was 
i n s i g n i f i c a n t .  

I 
S e n a t o r  Kol-staZ as!-:ed if t h e y  had f i q u r c s  o n  the tons of fertilizer 
C7,11?,p.-G or! soil every yccir .  Dr. Ei,~ydl?n F c r g u s o n  f r o n  PIS;J, f!oz~:c;c~n, 
I . lontana,  s t a t e d  t h e  f i g u r e  would be aboct 6 0 , 0 0 0  t o n s .  

J 
I 
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I S e n a t o r  Lowe a s k e d  :-lr. 5:23 Wil l i a r .  3 f rom Ohio about s e p t i c  t z a k s .  
M r .  W i l l i a m s  s t a t e d  t h a t  Montana i s  E 2 r  i n  f r o n t  o f  O h i o .  A c  
f u r t h e r  s t a t e d  t h a t  sewage s h o u l d  be p r o p e r l y  t r r a t c d  G c f o r c  g o i n g  
i n t o  t h e  l a k e s .  

S e n a t o r  Goodover a s k e d  a b o u t  c u r r e n t  s t u d i c ~ s  on  t he  l a k e s  i n  Montana.  
M r .  H o r p e s t a d  o f  Helena  s t a t e d  t h a t  none w c r e  c u r r e n t l y  b e i n g  
c o n d u c t e d .  

R e p r e s e n t a t i v e  Keedy made c l o s i n g  r e m a r k s  t o  t h e  C o n n i t t e e .  H e  
s t a t e d  t h i s  b i l l  was n o t  d r a f t e d  and  i n t r o d u c e d  t o  make h e a d l i n e s .  
They a r e  a c t i n g  o u t  o f  l e g i t i m a t e  c o n c e r n .  H e  s t a t e d  t h e  b i l l  i s  
cos teef f  i c i e n t  and  e c o n o ~ n i c a l l y  f e a s i b l e .  f I e  t o l d  t h e  Commit tee  
t h a t  t h i s  b i l l  p r o v i d e s  t h e  Committee and  t h e  S e n a t e  a n  o p p o r t u n i t y  
t o  t a k e  a p p r o p r i a t e  and  d i r e c t  a c t i o n  t o  a p rob lem b e f o r e  i t  g e t s  
o u t  o f  hand .  R e p r e s e n t a t i v e  Keedy u r g e d  p a s s a g e  o f  House E i l l  4 1 4 .  

Chairman H a z e l b a k e r  c l o s e d  t h e  h e a r i n 9  on House E i l l  4 1 4 .  

EOUSE BILL 4 5 4 :  R e p r e s e n t a t i v e  B a r b a r a  S p i l k e r ,  s p o n s o r  of HE 454,  
e x p l a i n e d  t h e  b i l l  t o  t h e  C o n ~ i i t t e e .  T h i s  b i l l  i s  by r e q u e s t  o f  
t h e  Bea rd  o f  C o s n e t o l o g i s t s  and  r e v i s e s  t h e  d e f i n i t i o n  o f  " e l e c -  
t t - o l o g y " .  

FkOPONEXTS OF' HOUSE BILL 454: ){.is. Kath ryn  Tucker o f  Eelencl ,  i~ Ion tana ,  - -- 
r e p r e s e n t i n g  t h e  Board o f  C o s m e t o l o q i s t s ,  s t a t e d  t i ? ; l t  t h i s  h i l l  i s  
n e c e s s a r y  i n  o r d e r  t o  change  t h ~  t i t l e  s i n c c  neb: devices h l v e  bccn  
d e v 2 l o p e d .  

There was a  q u e s t i o n  and answer  p e r i o d  f rom t h e  Con in i t t ee .  

S e n a t o r  Regan a s k e d  i f  t h e y  c u r r e n t l y  had t h e  power t o  u s e  t h e  
e l e c t r i f i e d  t w e e z e r .  M r s .  Tucke r  s t a t e d  t h e y  d i d  n o t  c u r r e n t l y  
have t h i s  power.  

Clxiirman I I a z e l b a k e r  c l o s e d  t h e  h e a r i n g  on House B i l l  453 .  

S e n a t o r  Goodover moved t h a t  House Eill 454 R e  C o n c u r r e d  I n .  

S e n a t o r  Regan s t a t e d  t h a t  s h e  w o l ~ l d  l i k e  t o  l o o k  a t  t h e  l a w s  r s f e r r e d  
t o  i n  t h e  b i l l .  S e n a t o r  Regan made a s u b s t i t u t e  n o t i o n  t h z t  w e  t a b l e  
t a k i n g  e x e c u t i v e  a c t i o n  on HB 454 u n t i l  F r i d a y ,  March 1 6 .  The 
C o m n i t t e e  a g r e e d  t o  t h i s .  No f u r t h e r  a c t i o n  was t a k e n  o n  HO 4 5 1 .  

I*(?" IJUJE EILL 731:  R e p r e s e n t a t i v e  Dan H a r r i n g t o ~ ,  s p o n s o r  o f  H B  731 ,  
e x p l ~ i i n e d  t h e  b i l l  t o  t h e  Commit tee .  T h i s  h i l l  reqcircs a m o r t i c i a n  
t o  o b t a i n  c o n t i n u i n g  e d u c a t i o n  b e f o r e  he  n a y  renew h i s  l i c e n s e .  The 
Board o f  M o r t i c i a n s  i s  t o  p r e s c r i b e  t h e  r e q u i r e d  cumber 3f h o i l r s .  
a c c r e d i t  p r o g r a m s ,  and d e v e l o p  alternative ~ . e t h o d s  o f  c o m p l i a n c e .  
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PROPONENTS OF HOUSE RILL 7 3 1 :  M r .  Thomas T w i c h e l  of H e l e n a ,  
M o n t a n a ,  r e p r e s e n t i n g  t h e  Montana F u n e r a l  D i r e c t o r s  A s s o c i a t i o n ,  
s t a t e d  t h e y  a r e  i n  s u p p o r t .  o f  HR 7 3 i .  They  f e e l  i t  w o u l d  b e  a 

3 
b e n e f i t  t o  t h e  p u b l i c  i n  g e n e r a l  by  u p g r a d i n g  t h e  e d u c a t i o n  o f  
t h e  members .  

I 
I 

M r .  R o l a n d  P r a t t  o f  H e l e n a ,  r e p r e s e n t i n g  the Montana  F u n e r a l  
D i r e c t o r s  A s s o c i a t i o n ,  s t a t e d  t h e  A s s o c i z t i o n  i s  i n  a g r e e m e n t  
w i t h  M r .  T w i c h e l  a n d  t h e y  s u p p o r t  BE 7 3 1 .  

- 
OPPONENTS - OF HOUSE S I L L  7 3 i :  -- M r .  P 7 i l l i a n  L l o y d  L i ~ d e n  of K e l e n a ,  
r e p r e s e n t i n g  ~ e r % a n n  G C c .  F u n e r a l  Home, s t a t e d  t h z y  o p p o s e  t h e  
b i l l .  They f e e l  t h e y  s h o u l d  b e  a b l e  t o  po l i c e  their own A s s o c i a t i o n .  I 
QUESTIONS -- FROM THE COIJC~ITTEE:  S e n a t o r  Regan asked i f  t h e y  7.qould 
o b j e c t  t o  s t r i k i n c i  s u b s e c t y o n  3 .  M r .  P r a t t  s t a t e d  t h a t  h e  w o u l d  I - d 

h a v e  n o  p r o b l e m  with i t .  1 

S e n a t o r  Goodover  a s k e d  i f  a l l  m o r t i c i a n s  icere mexbers o f  t h e  
A s s o c i a t i o n .  M r .  P x a t t  stated t h e y  w e r e  n o t ,  b u t  55  o u t  o f  6 0  
nenbsrs b e l o n g e d  t o  t h e  A s s o c i a t i o n .  

I 
S e n a t o r  Lowe a s k e d  i f  t h i s  b i l l  m e a n t  t h a t  t h e y  ~ c u l d  have t o  t a k e  
t h e  e d u c a t i o n  i n  o r d e r  t o  k e e p  t h e i r  l i c e n s e .  M r .  P r a t t  s t a t e d  I 
t h a t  t h i s  w a s  t r u e .  

S e n a t o r  B l a y l o c k  asked M r .  P r a t t  i f  t h e y  had had any c o m p l a i n t s  
about t h e  way f u n e r s l s  h a d  been c o n d u c t e d .  M r .  P r a t t  s t a t e d  that 
most c o f i ~ p l a i n t s  were i n  t h e  c o s t ,  but n o t  i n  t h e  w a y  t h e  f u n e r z l s  
w e r e  c o n d u c t e d .  I 
The h e a r i n g  was  c o n c l u d e d  o n  House B i l l  731 .  

N o  e x e c u t i v e  a c t i o n  was  t a k e n  on bills heard t o d a y .  

ADJOURN: T h e r e  b e i n g  n o  f u r t h e r  b u s i n e s s ,  t h e  m e e t i n g  was  a d j o u r n e d  
a t  12:10 p . m .  I 

---- 
Senator F r a n k  H a s e i b ~ ~ k e r ,  C h a i r m a n  I 
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'I,:,> t ir!!o~;)- o f  Cl l r i s  t;i.ortbcr-g, C;r.atli~:~tc Stt!c!cx~it , IJr! ivc1.s i t ). of  lilontana. 'Test i fyjn,: 

;is ;i Rcpr -cscn ta t ivc  f < ) r  I )T .  Ror~ald  f i r i sh .soi~;  Clietn ist 1-1, 1 '1  c?fc.ssor., Uni.ver5 i t y  o f  
I 

lion t an:! . 

111 - most ,  no t  jus t  soil1c, c a s c s ,  I'h~tsl)~!ous h , ~ s  t ~ c c r ~  rec:ogiilzcd .ls t h e  s 3 l e l y  

r e p o n s  i b l e  n a j  o r  C ~ L I S ~ ?  o f  o v e r  f e r t i 1 i z : i t  ion o f  1nhe.i .ind r i v e r s .  In Flontana, 

we a r c  p r i ~ e l c ( g e d  i n  t h a t  we have a ger!er,lLly h igh  q u a i i t y  o f  h a t e r  and I ' m  sure 

we a l l  s h a r e  a concern  f o r  p r o t e c t i n g  t h i s  v a l u a b l e  r c -  ol1r..ce. A Fhosphorocis D e t e r g e z t  

Ban would h e l p  p r o t e c t  t h i s  r e s o u r c e  i n  a c o s t  e f f e i t i v c  manner. 

The p r e s e n c e ,  o r  l a c k ,  of  inforrn:ition r,hic!l p r e c i s c i y  d c f i ~ l c s  t h e  e x t e n t  of 

over  fertilization i n  b lo r~ tana ' s  l n h e s  i s  i m m a t e r i a l .  Tt is t r u e  t h a t  w a t e r  q u r t l i t y  

p-;ol)lems a r e  b e g i n n i n g  t o  be  found i n  p l a c e s  such ns Ilc.t.g:.r: Lake, Georgetown Lahe ,  

S e c l y  Lake, Flary Rona~i ,  Nelson R e s e r v o i r  ,ind Kooz~inusa gescsl:oir 3 s  3 r e s u l t  of  o v e r  

f e r t i l i r L i t  ion  h u t  \<h:lt i s  r e a l l y  ijliport:lnt i s  t 1 i 8 i t  t i le  i s  an even g r e a t e r  p o t e n t  la1 

f o r  Ilt!l.rn t c  o u r  Phosp t lo rus - l imi ted  w a t e r s  due t o  t h e  fu tui -c  g r o l ~ t h  which is  bound t o  

conic t o  o u r  s t a t e .  

,\ i ' l~osphorous  d e t e r g e n t  ban i r ;  'I p~.o\c : l  met!lod o f  I - c d ~ l c ~ n g  Pl~osp!lorus i n p u t s  

fror-I 5cw:tge e f f l u e n t .  Recent s t u d i c s  i n  Ncw York dnci Indirirla d e n o n s t r a t e  up t o  a 60% 

d e c r e a s e  i n  Phosphor i~s  i n  S'I'P e f f l u e n t .  

Po in t  s o u r c e s  o f  Phosphorus a r e  t h e  e a s i e s t  t y p e  t o  c o n t r o l .  

T h e  s t f i t e n e n t s  and c o n c l ~ l s i o n s  o f  t h c  S .  I ) . / \ .  ? c5t roily coilcerliing t h e  irnp:lct of 

Phosphorus 011 w a t e r  q u ~ l  l t y  and t h e  e f f e c t  i r c n e s s  o F ,I t ' l ~ c s p l i o r ~ ~ s  I l c t c r g c n t  5;tn 

contr , ld i  c i s  mlny of t h c  r e p o r t s  pull1 i s h t d  i n  t h e  m . i j  or- i o i ~ ~ i l . i l  s h a v i n g  t o  d o  wi th  t h e  

w , ~ t c r  q u a l i t y  f i e l d .  

'I'hc major  r e a s o n  t'os t h i s  bi  11 t o  be  ~i, isscil  L S  tii,tt i t  :tould hL1ve n p c > i  t i v e  

e f f c ~ t  oil t h e  q u a l i t y  o f  o u r  w a t e r  by l-ctiuc lng T h c  , t r . i d ~ : , i t  o f  n ~ ~ t r j e n t s  p r e s e n t  i n  t h e  

aqu;:ti~: sys tems  31id t!l~is p r e v e n t  p remature  ag ing  i r ;  i\!i>nt;irrn 1,nkcs and screains .  The 

r e s l ~ i r  o f  t h i s  ban would q u i t e  p o s s i b l y  s;t\;e rs i l l ior rs  o f  dnl  l a r s  o f  t a x p a y e r s  money 

\.;}I i c11 \i(>l?lil l)e neeclccl : o t ' s t : ~ b  1 i s h  sc'b;.;:~gc' t : - : ' ; i t i ~ ~ l ? i ~ t  i?  I : lnt 5 t o  h:lrtdc 1 l~l!o.;j~i::tr.:)tis uvt.r-- 
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b i ~ .  Chairman and C07wrii t t e e  Mc.mhers : 

b!y name i s  Cha; . lo t tc  E a s t e r .  Ki th  a l l  due r e s p e c t  t o  I P ~  good f r i e n d ,  

L a r l  Lory, I am 3 proponent  of  [if3 414, and I r im t e s t i f y i n g  as a homca~aker. 1 
I have h e a r d  i t  s a i d  f r e q u e r l t l y  on Ti: t h a t  t h i s  pr.ocluct o r  t h a t  prodt lc t  

g e t s  w h i t e  c l o t h e s  white:. and b r i g h t  c o l o r s  b r i g h t e r ,  and I o f t e n  wondcr ~ i h y  

t h e  wamen i n  t h o s e  a d s  J o n ' t  have anytkiifig e l s e  t o  t a l k  abou t .  I wouldn ' t  

have t h e  s l i g h t e s t  i d e a  ~ i h i c h  p r o d u c t s  thny  \ , e re  a d v e r t i s i n g .  

Years  ago,  r\i!icn I  s z a r t e d  washing d i a p e r s ,  I swi tched  from d e t e r g e n t  t o  

sosp  f l a k e s  i n  o r d e r  t o  zvo id  d i a p e r  r a s h .  I have been us ing  s o a p  f l a k e s  e v e r  

s i n c e .  Ely w h i t e s  a r e  whi te  and my c o l o r s  b r i g h t .  

Somebody asked  abou t  h a r d  w a t e r .  Pihen I l i v e d  i n  Izljssaula, t h e  c i t y  

w a t e r  b a s  f a i r l y  s o f t ,  b u t  I have been on a \ \ e l l  f o r  th t .  l a s t  e l e v e n  y e a r s ,  

a11J t h e  w a t e r  i s  hard .  I  u s e  no w a t e r  softener. bly w l ~ i t c s  a r e  s t i l l  w h i t e ,  

and my c o l o r s  b r i g h t .  

iily washing nachi i .2  has  n o t  s u f f e r e d  from t h e  l a c k  o f  phospha te  d e t e r g e n t .  

I t  1 s  s t i l l  going s t r o n g  a f t e r  twenty y e a r s .  I t  i s  a  f r o n t  l o z d n r ,  acd t h e  

on1 y t h i n g  t h a t  has  ! i d  t o  be  r e p l a c e d  i s  t h e  rril;ber s l e e v e  around tile door .  

Somebody s a i J  non-phosphxtc d e t e r g e n t s  xcre s o  expens ive ,  ri~uch more s o  

t h a n  phospha te  d e t e r g e i i ~ s ,  s o  I went t o  t h e  s t o r e  and checked p r i c e s  and a- 

mounts o f  de  t e r g e n t  sugges ted  f o r  a %ash l o a d .  I found o u t  t h a t  t h e  nl2n- 

p h o s i ~ h ~ i t e  d e t e r g e n t s  were l e s s  expens ive  ancl used sm3l l c r  a z o u n t s .  hT1y 
4k s hl$en 

s i l o u i d ~  '? I? ,). be more c x p m s i v e ?  ?!ie phosphate  i s  an  a d d i t i o n a l  i n g r e d i e n t  

t h ~ t  h a s  be p a i d  f o r .  

For i n s t a n c e ,  Sd tch  Buy, non-phbsphste ,  i s  $1.19 f o r  49 o i s .  T ide ,  phos- 

p h a t e ,  i s  $1.79 f o r  49 o z s .  Cold Power i s  $1.79 f o r  4.3 o z s .  Sco tch  Buy, non- 

~ h a s p h n t e ,  u s e s  3 /4  t o  1 cup f o r  a  t o p  l o a d e r ;  'Tide, phospha te ,  u s e s  1% cup 

f o r  3 t o p  l o a d e r ;  Cold Power u s e s  1% cup frr a t c p  l o a d e r .  

E F d ,  a  non- phospha te  l i q u i d ,  i s  $1.34 f o r  32 02s .  i?'isk, a  phosp!late 

l i q t i i d ,  i s  $1.59 f o r  32 o z s .  ERA, t h e  non-phospI:ate, u s e s  o n l y  !,- cup i n  a 

t o p  l o a d e r .  Wisk, th:: pi iosphate l i q u i d ,  u s e s  ' 2  cup i11 a top  l o a d e r .  

I n  c l o s i n g ,  I would l i k e  t o  emphasize t h e r e  a r c  numerous non-p!losphate 

d e t c r g c r l t s  i y  t h e  s t o r e s ,  arid, a l s o ,  t h c r e  i s  gocd o l d  l a ~ m t t r y  soap  l i k e  I 
6-\r~L 1; . 

u s e .  I c a n / c o n c l u d e  t i t ~ t  ??lospli-itc 3c te r -den t s  a r e  n o t  r e a l l y  needed,  and 

th,lt s i n c e  t h e y  d i m i n i s h  t h e  good q u a l i t y  3 f  o u r  w a t e r ,  even i f  by t h e  l e a s t  

avt.~:r-~t, t h e y  a r e  a d c t ~ . i n ~ e n t  t o  t h e  s t : i t e .  
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The League of Women Votei-s of Eon"ana supports HB kl4 ,  Bere i o  a 3 i q l e  

way to L q r o - ~ a  wxter  q u a l i t y  w i t h ~ u t  cast ing the Qrpsysrs anyth-hg; in 

Pact, it n l & t  pi-weat ~ d d i t i o n ? J  t reatmnt and thus SGVS t h e  t x q n y a r s  

monsy. ere &reedy two lakes (Fletkeai acd i % h e ~ )  s n f T e r i n g  from 

e high phozgifiorua cor,"&nt, h t l a  p r z ~ a n t  o ther  r;a.",~rs from inereaced 

P G ~ I U ~ ~ O D  by t h i s  eiecent, as "key sg-;.ely w i l l  be ~ j .  p0pfLzt-i on incrciisss. 

Tr.is l e g i s l e t i o n  wJLZ not ndvarslg e f f s c t  t h e  consilmr or i n d u e b i g .  

Eon-phos2hate. c febrgsn t3  ore zilready avajlable and o t k s r  g t ~ t a s  ha.te 

s i~F lar  l e g i a l  e t i o n .  

1 h o p  you won't z p n d  preclous tixs d a b ~ t i n g  rbout the hsusmifa  who 

\sill h ~ v e  to cop5 ~ i t h  the possi.bXLity of not f4aCing he r  fnvor i t a  

daL9rgent. on the  xarket. I've changad de te rgen t3  3e7eraX tlrnes ovsr 

the  p1-3t 20 years, for several rszsons, i n c l u d h g  the  dzs l r s  to usa a 

c o i u t i o n  less  h w x f u l  t o  sriviroczent.  I ' m  slare most homearu~kara irilz 

easi3y adzpt . 

t.k uuP'ge yocr support  f o r  this impor tan t  water q u a l i t y  '0511. 

Willa H a l l ,  TJaturaI. Resource C:?airr;;zn 
Iespx of kJ9r;;en Voters of tP!ontana. 
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Montana Water Q u a l i t y  
FLe>9 ,- -- 
L/ 

i 
I n t r o d u c t i o n :  \Je a r e  a l l  concerned about  t h e  wa te r  q u a l i t y  of s t r eams ,  r i v e r s ,  

1 
-- 

l a k e s  and r e s e r v o i r s  i n  t h e  S t a t e  of Montana. We a l s o  a l l  a g r e e  t h a t  i t  i.s e n t i r e l y  
a p p r o p r i a t e  f o r  t h e  l e g i s l a t u r e  t o  implement laws which w i l l  e f f e c t i v e l y  l e a d  
t o  an improvement i n  wa te r  q u a l i t y  where problems e x i s t ,  and w i l l  e f f e c t i v e l y  
prevent: t h e  d s t e r i o r a t i o n  of wa te r  q u a l i t y  i n  the f u t u r e .  Tne purpose of t h i s  
docmen t  i s  t o  deroons t r a t e  why a  d e t e r g e n t  phosphate ban i n  t h e  S t a t e  o f  Montana, 
a s  proposed i n  HB 414 ,  can have no p e r c e p t i b l e  e f f e c t  on t h e  wa te r  q u a l i t y  of 
Montana l a k e s .  The i n f o m a t i o n  i s  based p r i m a r i l y  on documented s c i e n t i f i c  
f a c t s  ob ta ined  i n  s t u d i e s  of Montana l a k e s  by t h e  United S t a t e s  Environmental  Pro- 
t e c t i o n  Agency, Purdue Un ive r s i t y  on Indiana  l a k e s ,  Corne l l  Un ive r s i t y  on New 
York l a k e s ,  Na t iona l  S i o c e n t r i c ,  Inc . ,  on Minnesota l a k e s ,  i n fo rma t ion  from 
Montana's 208 Ka te r  Q u a l i t y  P r o j e c t s ,  and monitor ing i n f o r n a t i o n  from t h e  I n t e r -  
n a t i o n a l  J o i n t  Commission and m u n i c i p a l i t i e s  i n  t h e  Province  of O n t a r i o  on t h e  
Great  Lakes. 

Phosphate,  a  form of t h e  element  phosphorus, is  a  non-toxic  chemical,  a v i t a l  
n u t r i e n t  neces sa ry  f o r  a l l  forms of p l a n t ,  animal  and human l i f e .  The o n l y  
environmental o r  s a f e t y  concern a s s o c i a t e d  wi th  phosphorus i s  t h e  occu r rence  of 
e u t r o p h i c a t i o n  i n  c e r t a i n  wa te r  bod ie s  under c o n d i t i o n s  o u t l i n e d  below. Eutro- 
phicat i .on,  i s  i n  e s sence  an o v e r - n u t r i t i o n  of a wa te r  body l e a d i n g  t o  a n  acce l -  
e r a t i o n  of t h e  normal "aging" p roces s .  I n  a  e u t r o p h i c  s t a t e ,  t h e  a l g a e ,  micro- 
s cop ic  green  p l a n t  organisms, o v e m u l t i p l y  l e a d i n g  t o  nu i sance  growths of g reen  
masses i n  s u r f a c e  water .  As t h e s e  masses a r e  broken,  n a t s  o f  t he  orga~l i s rns  can 
s i n k  and decompose by b a c t e r i a l  a c t i o n ,  u t i l i z i n g  oxygen i n  t h e  p roces s .  

Normally, a q u a t i c  p l a n t s  and f i s h  e x i s t  i n  a  proper  ba lance .  h l a k e  i n  t h i s  
cond i t i on  would be  cons idered  o l i g o t r o p h i c .  The f i s h  supply  a p o r t i o n  of  t h e  
carbon d iox ide  neces sa ry  f o r  p l a n t  growth, wh i l e  t h e  p l a n t s  s e r v e  a s  a n  essen-  
t i a l  food s o u r c e  f o r  t h e  f i s h .  

Seve ra l  c o n d i t i o n s  must b e  m e t  f o r  e u t r o h i c a t i o n  t o  occur  (note  Chart  1): prope r  
s u n l i g h t  i s  neces sa ry ,  conducive tempera ture ,  t h e  wa te r  m u s t  have a 105.1 flow r a t e ,  
and e s s e n t i a l  n u t r i e n t s  f o r  t h e  a l g a e  must be p r e s e n t  i n  exces s .  I f  any of t h e s e  
c o n d i t i o n s  a r e  n o t  met,  e u t r o p h i c a t i o n  w i l l  no t  occur .  I f  a l l  c o n d i t i o n s  neces- 
s a r y  f o r  e u t r o p h i c a t i o n  t o  occu r  a r e  found i n  a  l a k e ,  then  the n u t r i e g t  p r e s e n t  
i n  t h e  l e a s t  amount w i l l  c o n t r o l  t h e  r a t e  of a l g a l  growth. This  e lement  i s  
r e f e r r e d  t o  a s  t h e  l i m i t i n g  n u t r i e n t .  For many f r e shwa te r  l a k e s ,  phosphorus is 
t h e  l i m i t i n g  n u t r i e n t ,  b u t  t h i s  i s  n o t  always t h e  case .  

I n  surqaary, i t  is impor tan t  t o  remember t h a t  a l l  f ~ u r  c o n d i t i o n s  l i s t e d  above must 
be met f o r  e u t r o p h i c a t i o n  t o  occur .  Therefore ,  e u t r o p h i c z t i o n  w i l l  n o t  occu r  i n  
f lowing s t reams o r  r i v e r s ,  t u r b i d  wa te r s ,  o r  deep wa te r s  r e g a r d l e s s  of  t h e  l e v e l  
of t he  l i m i r i n g  n u t r i e n t .  F u r t h e r ,  when o t h e r  cond i t i ons  a r e  proper ,  as soon a s  
t h e  l e v e l  of  t h e  l i m i t i n g  n u t r i e n t  reaches  t h e  c r i t i c a l  i e v e l ,  e u t r o p h i c a t i o n  
occurs ,  To ach ieve  s i g n i f i c a n t  inprovsnent  of  e u t r o p h i c  c o n d i t i o n s  i n  a f f e c t e d  
l a k e s  where phosphorus i s  t h e  l i m i t i n g  n u t r i e n t ,  t he  phosphorus l e v e l  ~ . u s t  be 
reduced below t h i s  c r i t i c a l  l e v e l ,  Removal of on ly  a  -- small p o r t i o n  of t h e  phos- 
phorus sou rce  w i l l  have no s i g n i f i c a n t  e f f e c t  on t h e  e u t r o p h i c  c o n d i t i o n s .  

Phosphorus e n t e r s  l a k e s  i n  two ways (i:jl;!rt 2 )  , fr(7';1 1:') i n  t : io i i rcras,  i. ;.. scT.<rt::c 
- .  

p l a n t s  and d i r e c t  i n d u s t r i a l .  d i s c h a r g e ,  o r  non-poin t SIJ~:!-ccs , i. c. I..::;.! run-i?! t 



and atmospheric  sources .  Some pecp le  have expressed  t h e  view t h a t  d r a i n a g e  from 
s e p t i c  tanks  can be a  sou rce  of phosphorus t o  a  l a k e ,  and f o r  e a s e  of d i s c u s s i o n  
i t  i s  inc luded  a s  a  p o i n t  sou rce .  However, t h e r e  is  l i t t l e  suppor t  t h a t  i t  i s  a  

1 s i g n i f i c a n t  s o u r c e  of  phosphorus load ing .1  

Phosphorus from d e t e r g e n t s  e n t e r s  l a k e s  through sewage e f f l u e n t  p o i n t  s o u r c e s ,  
compris ing an e s t i m a t e d  35% of t h e  t o t a l  phosphorus l o a d  i n  munic ipa l  sewage 
(Chart  3 ) .  The remainder  of t h e  phosphorus p r e s e n t  i n  ~ u n i c i p a l  sewage is  from 
human was te ,  k i t c h e n  garbage  and t h e  l i k e .  Es t ima te s  a r e  still. g iven  by some 
t h a t  d e t e r g e n t s  c o n t r i b u t e  50% of  t h e  phosphorus t o  sewage. Th i s  is  based on 
ou tda t ed  i n fo rma t ion  which c o n s i d e r s  t h e  l e v e l  of phosphates  i n  d e t e r g e n t s  i n  
t h e  e a r l y  1970 ' s .  S ince  t h a t  t ime,  phosphates  have been reduced by 50% i n  
d e t e r g e n t s ,  s o  t h a t  t hey  a r e  now composed on t h e  average  of  6% phosphorus by 
weight .  

L e t ' s  now c o n s i d e r  how e u t r o p h i c a t i o n  can be  prevented  i n  l a k e s  i f  phosphorus i s  
t h e  l i m i t i n g  n u t r i e n t .  W e  must focus  o u r  a t t e n t i o n  on t h e  amount and sou rce  
of phosphorus e n t e r i n g  a  l ake .  For a c o n t r o l  measure t o  be e f f e c t i v e ,  i t  must 
remove a  s o u r c e  of  phosphorus which can s i g n i f i c a n t l y  reduce  t h e  t o t a l  amount 
o f  phosphorus e n t e r i n g  a  l ake .  Removal o f  j u s t  a  l i t t l e  b i t  w i l l  have no per-  
cep t i b l e  benf i t. 

S i x t e e n  l a k e s  i n  Montana have been s tud ied .*  The a t t a c h e d  map (Ilontana map) shows 
t h a t  they r e p r e s e n t  a  sampling which covers  al-most every  a r e a  of  t h e  S t a t e .  The 
n e x t  c h a r t  shows t h e  i n fo rma t ion  determined i n  t h e s e  s t u d i e s .  The f i r s t  two 
columns show t h e  c u r r e n t  pounds of phosphorus e n t e r i n g  each  l a k e  y e a r l y ,  and t h e  
amount which would e n t e r  t h e  l a k e s  i f  phosphate  were banned from a l l  d e t e r g e n t s .  
The f i n n l  column shows t h e  pe rcen t  r educ t ion  i n  phosphorus l o a d i n g  which would 
occur  w i th  a  d e t e r g e n t  phosphate  ban. 

A s  you can s e e ,  t h e  c o n t r i b u t i o n  of d e t e r g e n t  phosphates  i s  ex t remely  sma l l .  
The removal o f  t h i s  sou rce  of phosphorus by a  d e t e r g e n t  phosphate  ban would 
have no p e r c e p t i b l e  e f f e c t  on t h e  l a k e s '  e u t r o p h i c  s t a t u s .  

Thus, wh i l e  we are a l l  d e s i r o u s  of hav ing  t h e  b e s t  wa te r  q u a l i t y  p o s s i b l e  i n  o u r  
l a k e s ,  we must a s s u r e  o u s e l v e s  t h a t  any measures taken  a r e  sound,  c o s t - e f f e c t i v e  
and he lp  a c h i e v e  our  no ted  goa l .  This  w i l l  n o t  be  ach ieved  by banning phosphates  
from d e t e r g e n t s .  The in fo rma t ion  c o l l e c t e d  i n  t h e s e  s t u d i e s  un i formly  show t h a t  
such  an a c t i o n  w i l l  have no e f f e c t  on t h e  wa te r  q u a l i t y  of  ou r  l a k e s .  

Before concluding,  l e t ' s  c o n s i d e r  what i s  known about  a r e a s  where phosphates  i n  
d e t e r g e n t s  have been reduced o r  banned. 

I n  1970, t h e  Canadian Government l i m i t e d  t h e  phosphorus c o n t e n t  o f  l aundry  d e t e r -  
g e n t s  t o  8.7% by weight  and then  t o  2.2% by weight: i n  1973.  Ta rge t  phosp!~orus 
c o n c e n t r a t i o n s  of  1 mg/l i n  t h e  e f f l u e n t ,  o r  t h e  m a t e r i a l  d i s cha rged  frorn t h e  
sewage t rea t inen t  p l a n t s  were e s t a b l i s h e d .  Informat ion  from phosphorus moni tor ing  
s t u d i e s  done i n  94 sewage t r ea tmen t  p l a n t s  i n  On ta r io  a r e  shorn i n  t h e  next  cha r t . 3  

Phosphorus r e d u c t i o n s  i n  d e t e r g e n t s  from an i n i t i a l  a v e r ~ g e  o f  11% i n  1969 t o  
2.2%, o r  a a  approximate 80% dec rease  r e s u l t e d  i n  on ly  a  30% d e c r e a s e  i n  t'ne raw 
sewage c o n c e n t r a t i o n  of phosphorus from 1969 t o  1976. To ach i eve  what i s  most 
impor t an t ,  t h a t  is  r e d u c t i o n  of phosphorus i n  e f f l u e n t ,  t h a t  phosphorus e n t e r i n g  
lakes, has  p r i m a r i l y  bern  accomplished by t h e  developnent  of e f f e c t i v e  phosphorus 
r enova l  i n  t r ea tmen t  p l a n t s ,  n o t  a  d e t e r g e n t  phosphate r educ t ion .  I n  1975 ,  tht. 
Province  of On ta r io  has  ach ieved  i t s  g o a l  of 1 mg/l c o n c e n t r a t i o n  o f  ni~c,r l : l t ) r l ~ - :  

- 
i n  t i l e  t_ f f l u e n t  through i t s  c k ~ ~ ~ - ~ l ,  t !$>;I -IF . 1 .1  ' ? C .  + ' - *  .. . .  + .  
: I t  ' V  .. 



Thi s  demonst ra tes  where p o i n t  sou rce  d i scha rges  r e p r e s e n t  a s i g n i f i c a n t  c o n t r i -  
b u t i o n  of phosphorus t o  l a k e s ,  a  f a c t  -- n o t  -- shotm i n  any of t h e  Eontana l a k e  
s t u d i e s ,  e f f e c t i v e  sewage p l a n t  t r ea tmen t  i s  much more e f f e c t i v e  than  d e t e r g e n t  
phosphate  r e d u c t i o n s  i n  ach iev ing  d e s i r e d  water  q u a l i t y  g o a l s .  Chemically 
t r e a t i n g  sewage can reduce t h e  amount of  phosphorus p re sen t  i n  sewage by 90% 
o r  more, r e g a r d l e s s  of i t s  munic ipa l  s o u r c e . 4 ~ 5  This  i s  a s i g n i f i c a n t l y  g r e a t e r  
r e d u c t i o n  than  t h e  35% r e d u c t i o n  t h a t  might r e s u l t  from a  d e t e r g e n t  phosphate  ban. 
In  a d d i t i o n ,  t h i s  p roces s  can b e  implemented a t  e x i s t i n g  t r ea tmen t  p l a n t s ,  
i n c l u d i n g  lagoons.  

F i n a l l y ,  s t u d i e s  have been performed on l a k e s  i n  t h r e e  s t a t e s  which have  i n s t i -  
t u t e d  d e t e r g e n t  phosphate  Sans:  New ~ o r k 6 ,  1ndi.ana7 and ~ i n n e s o t a 8 .  Water q u a l i t y  
parameters  have been compared b e f o r e  and a f t e r  t h e  bans were pu t  i n t o  e f f e c t .  
The Indiana  l a k e  s t u d i e s ,  performed by r e s e a r c h e r s  a t  Purdue Un ive r s i t y ,  i n d i c a t e  
t h a t  t h e  ban of  d e t e r g e n t  phosphate  h a s  n o t  r e s u l t e d  i n  any i.mprovement i n  t h e  
t r o p h i c  s t a t u s  of t h e  f i f t e e n  l a k e s  s t u d i e d ,  even f o u r  y e a r s  a f t e r  t h e  ban 
becaxe e f f e c t i v e .  I n  f a c t ,  no improvement i n  w a t e r  q u a l i t y  was seen. S i m i l a r  
r e s u l t s  were found i n  both New York and Minnesota. The t h i r t e e n  Minnesota l a k e s  
s t u d i e d  f o r  two y e a r s  be fo re  and a f t e r  t h e  ban, n o t  on ly  showed no i ~ p r o v e r n z n t  
i n  wa te r  q u a l i t y ,  b u t  showed s i g n s  of a cont inued g radua l  p rog res s ion  towards 
e u t r o p h i c a t i o n .  Th i s  i s  ve ry  s t r o n g  ev idence  t h a t  d e t e r g e n t  phosphate  bans have 
n o t  been s u c c e s s f u l  i n  s u b s t a n t i a l l y  slowing, much l e s s  r e v e r s i n g ,  t h e  process  of 
e u t r o p h i c a t i o n  i n  states v~hich  have i n s t i t u t e d  such r e g u l a t i o n .  

I n  conclus ion ,  a  ban on d e t e r g e n t  phosphate  i n  t h e  S t a t e  of Montana can have no 
s i g n i f i c a n t  b e n e f i c i a l  e f f e c t  on t h e  wa te r  q u a l i t y  of ou r  l a k e s .  Th i s  s t a t e -  
ment i s  suppor ted  by t h e  expe r i ence  o f  s t a t e s  which have i n s t i t u t e d  bans ,  ar,d 

! more s p e c i f i c a l l y ,  by f a c t s  which have been developed i n  s t u d i e s  of Plontana l a k e s .  
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C h a r t  1 

C O ~ I T I O N S  NECESSARY FOR EUTROPHICATION TO OCCUR 
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- CONDUCIVE TEMPERATUXE 
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C h a r t  2 

Sources  of Phosphorus  

P o i n t  Sources  Non-Point S o u r c e s  

Sewage Treatment  P l a n t s  Land Run-off 

I n d u s t r i a l  D i s c h a r g e s  Atmospher ic  c o n t r i b u t i o n s  

S e p t i c  Tanks (? )  



Chart 3 

S o u r c e s  o f  Phosphorus  i n  Domestic Sewage 

S o u r c e  

Laundry D e t e r g e n t s  

Human Waste 

M i s  c e l l a n e c u s *  

T o t a l  

Pounds o f  Phosphorus  
/ c a p i t a / y e a r  X - 

* I n c l u d e s  k i t c h e n  food  w a s t e ,  i n d u s t r i a l  and i n s t i t i o n a l  
c l e a n e r s ,  e t c .  
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Chart  5 

Raw Sewage 
( d l )  

E f f l u e n t  
(%/I) 

Weighted Average Phosphorus Concen t r a t ions  

For 94 Treatment P l a n t s  I n  On ta r io  

Detergent  ' ~ h o s ~ h o r u s  ~ e t e r ~ e n t  ' ~ h o s ~ h o r u s  
Reduct ion t o  8.7% Reduction t o  2.2Z 

Taken from t h e  D. J. Appleby r e p o r t ,  a he Impact of  Phosphorus 
Cont ro l  A c t i v i t i e s ,  The Experience i n  Ontario",  October,  1977. 



on t h e  J,nkcs i n  tlontclna p 

For a c l e a r  u n d c r s t a n d i ~ l ~  of  eihy o ban on phosphate  i n  l au i idq -  d e t e r g e n t s  wou3.d n o t  
p e r c e p t i b l y  improve t h e  w a t e r  q u a l i t y  of t h e  l a k e s  i n  Montana, i t  w i l l  b e  u s e f u l  
to rc\viev t h e  l a k e s  i n d i v i d u a l l y ,  and t o  examine each  one ' s  d i s t i n c t  p a c t e r n  of 
p h o s ~ h o r u s  l o z d i n g  . 1 
The Canyon Ferry  R e s e r v o i r  is  one  o f  t h e  t h r e e  l a r g e s t  w a t e r  impoundments in 
Kontzna ( t h e  o t h e r  two Ec ing  F la thead  Lake and F o r t  Peck Lake) .  It l o c a t e d  in 
the w e s t e r n  c o u n t i e s  of  Lewis and C la rk  and Eroadva te r ,  c l o s e  t o  t h e  c a p i t a l  c i e y ,  
Helena. Cacyon F e r r y  Rese rvo i r  is  a e u t r o p h i c  l a k e ,  and is n i t r o g e n - l i m i t e d ,  
According t o  a  U.S.  EPA E a t i o n a l  C u t r o p h i c a t i c n  Survey ( X E S ) ~ ,  more than 93X of 

I 
the  phosphorus l o a d i n g  i r , to  t h i s  l a k e  i s  frcx n o n - p i n t  s o u r c e s .  TI?? sciazge 
treztr:.er,L Eaciiicy a t  To;.i~send c o x t r i 5 u t c s  0:iLj; Q . L %  o f  t h e  p h o s ~ l ~ o ; - u s  10,s- 
i n g  i n t o  t h i s  l a k e .  It i s  t h e  orily p o i n t  s o u r c e  w i t h i n  a 40 km d i s t a n c e  of t h e  

1 
lake .  I n  z d d i t i o n  t o  t h i s  p o i n t  s o u r c e ,  it h a s  been e s c i n a t c d  t h a t  s e p t i c  t a n k s  

/ 
i n  the a r n a  c o n t r i b u t e  less t h a n  0.1% of t h e  t o t a l  phosphorus l o a d i n g .  The 
p r e s e n t  phosp5orus l o a d i n g  o f  2.27 g/n2/yenr1 i s  t w i c e  t h a t  pro2osed by  Vollen- 

; I  
l.:;.cider2 a s  a e u t r o p h i c  l o a d i n g .  S ince  more than  99% of t h i s  l o a d j n g  i s  f r o 2  non- 
point s o u r c e s ,  removal  of  t h e  phosphorus c o n t r i b u t i o n  due t o  d e t e r g e n t s  could  
have a b s o l u t e l y  no e f f e c t  on the o v e r a l l  w a t e r  q u a l i t y  o f  t h i s  r e s e r v o i r ,  

I 
Georgeto:m Lake, i n  t h e  f a r  r r e s t c rn  p a r t  o f  P:ontana, i s  l o c a t e d  i n  b o t h  Deer 
Lodge and Gran-ite Count ies .  It i s  a n i t r o g e n - l i m i t e d  e u t r o p h i c  lz!:e. Tnere 
are no p o i n t  s o u r c e s  l o c a t e d  on o r  n e a r  t h e  l a k e .  Thc? KES survey3 pedor iqed  

I 
on tt-is fake insicatcs t h a t  7.02 of  t h e  phosphorus l o a d l n g  i s  a t t r i b u t a b l e  t o  
septic t a n k s  i n  thz area, I f  one essurnes t h a t  354 o f  t h e  s e p 2 i c  taiik c o n t r i b u t i o n  
i s  2ue t o  d e t e r g e n t  phospha te s ,  t hen  o n l y  - 2.5% of the  t o t a l  pTiosphorus l o a d i n g  

- q  
into the l ake  i s  f r o n  d e t e r g e n t  o r i g i n .  Tnus, a d e t e r g e n t  phosphate  ban could  
not be e x p e c t e d  t o  s i g n i f i c a n t l y  a l t e r  t h e  t r o p h i c  s ta tus  of  Georgetown Lake. 
V.e 1:ES r e p o r t  states t h a t  t h e  suSmarine s p r i n g s  rrhich feed t h e  l a k e  are  probably  

- - 1 
t h e  major c o n t r i b u t o r s  of  phosphorus i n t o  t h e  l a k e ;  however t h i s  con t r ibn ; ion  
cannot be a c c c r a t e l y  q ~ a n t i f i e d  n t  t l l i s  time. N e v e r t h e l e s s ,  appro>:imateljr  93X 
of ths measurab le  l o a d i n g s  o f  phosphorus i n t o  Georget0i.m Lake a r e  due t o  non- 

I 
p o i n t  s o u r c e s  and  t h u s  would remain u n a f f e c t e d  by a d e t e r g e n r  phosphate  bsn. , ..,.. 1 
C l a r ?  Canyon ReservoTr i n  Eeaverhead County is i n  t h e  s o u t h r e s t e r n  c o r n e r  05 
?lantana, There  a r e  no known point :  s o u r c e s  on t h i s  l a k e .  It i s  c i a s s i f i e d  zs 
e u t r q h i c ,  and o v e r  99% o f  t h e  total p l~osphorus  l o a d i n g  is z t t r i b u t a b l e  t c  land - - 
rzq-a:;, p r C ~ ~ l ~ l t a " v n ,  3 n i  t r i b u t z r y  c o n t r i b ~ t i o ~ ~ .  It  i s  c s  t l i ? . l ~ e d  ii.2; 

se?:ic t;iilks ir: t h e  a r e a  c c r , t r l b u i c  lilss :hen G.lZ oE ti-E: ~ s t z i  ;)hcs?I-Lar~:; 122.3- 

1 
ing. A de t e rze r .  t phos2hate  ban t ro i~ ld  n o t  a p p r e c i a b l y  reduce  t h e  phosphorus 
l o a d f n ~  i n ~ o  the C l z r k  Cz2yon Rese rvo i r ,  n a r  could  i t  have z r y  b o n c f i c i a l  e f f e c t  
o n  i ts  tro;?:,ic s t a t u s .  

1 
1 

Eebgen Lake i s  l o c a t e d  i n  t h e  s o u t h e r n  b o r d e r  county of C a l l a n ~ i n ,  v e r y  c l o s e  t o  I 
Idaho,  his l z k e  h a s  been  c l a s s i f i e d  a s  meso-eutrophic4nnd i s  n i t r o g e n - l i x i t e d .  

- 
1 U.S. EPA, KES, \?orking Papc r  140. 790, 1977 
2 Vol len t . re i le r ,  R. A. and  P. J. D i l l o n ,  a p n l i c a t i o n  o f  t h e  p1:osphorus l o z d i n g  
. concep t  -- t o  e u t r o ~ h i c a t i o n  rcsearc t i .  Nat l .  Res. C o u n c i l  of Canadz PublL. No, 13590, 

f'anada C e n t e r  fo r  I n l a n d  \?atc.rs,  Bur l ing ton ,  O n t a r i o ,  1974.  
3 U-S. EPA, I E S  \<orking Paper ?To. 793, 1977.  
4 U.S. EP-4, FZS Iv'orking Papc r  No. 794, 1977. 
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I,css t l l zn  0.3:: 02 t h e  t o i n 1  p1loi;phorus l o a d i n g  i s  a t t r i b ~ t a 5 l e  t o  s e p t i c  tartks,  
and t h e  l a k e  t : ~ s  no. point sourccr; .  l lo re  than  9 9 Z  of the phosp?iol-tis lo2din;: i s  
d u e  in non-point  s o u r c e s ,  and would b e  u n a f f e c t e d  by a  deter&e:l t  phnsph.3tc  h a n .  

F1z:y Roi r~n  Lake i s  l o c z t e d  i n  Lake County i n  the nort11::est a r e a  of i-Iontaaa. It i s  
v e r y  s ini1a;-  t o  l!ebgeil Lal.e, be ing  ncso -eu t roph ic  and n j - t r ~ ~ c n - l i ~ x i t e d . ~  P.pproxi- 
ritatcljr 98.7X of t h e  phosphorus l o a d i n g  is d u e  t o   on-point s o u r c e s ,  mai.nly i t s  
t r i b u t a r i c s .  K ~ o u t  1 . 8 2  i s  e s t i m a t e d  t o  come from z r e a  s e p t i c  t anks .  There are  
no p o i n t  s o u r c e s  on Yi ry  Ronan Lake.  Also I.ocated i n  Lake County i s  %ran J221-.e. - 
1; j.s iiiii>;oCrar,hic ai:.? n i . t r o ~ ~ n - ~ l ~ i ~ c c ?  f o r  c:osc o f  t ! : r  ;-car.' 5-ri.::~ J u l y  2nd 
S e p t e ~ b c r ,  t h e  l a k e  may be phosp:~orus-lirnitcd. A p p r c x i r a t e l y  99.7% of t h e  phos- 
phorus  loadixlg i n t o  Srian Lake i s  due t o  non-.point s o u r c e s ,  with t h e  remain ing  
0.3% c o n t r i b u t e d  by a r e a  s e p t i c  t anks .  N e i t h e r  Sxzn JJake n o r  1,Iary Ronan Iakc  
would he  a f f e c t e d  w i t h  r e s p e c t  t o  water q u a l i t y  o r  t r o p h i c  s t a t u s  by a bsn on  
d e t e r g e n t  phospha te s .  

L;Ike f.lcCan~cj.d, Y a l l v  T,zke 2nd ~?ll.itcfi..c,l~. T,r?ke ere a l l  l o c a t e <  :.:ithin the  T,oT~;-I-- -- -- 

\.Testern coun ty  of  F l a t h e a d .  I J h i t e f i s h  and P:cCor,alg! a r e  o l i g o t r o p l t i , ~  laki,2s27,8 
2nd T a l l y  Lakc. i s  c l a s s i f i e d  2.s o l i g o - m ~ s o t r o p h i c . y  A l l  h zve  very  good ovei-211 
w a t e r  q c a l i t y .  Koae of  t h e n  h a s  any p o i n t  s o u r c e  d i s c h a r g e  of  phcsphorus .  
( U n t i l  1976, Lake 1:cDonald had a s i n g l e  sewage t r e a t m e n t  p l a n t  d i s c h a r g i n g  i n t o  
it. c o n t r i b u t i c n  o f  phosphorus from t h i s  p l a n t  was c a l c u l a t e d  t o  be,-2.1% 
a t  thaC tiiiie. C u r r e n t l y ,  t h e  d i s c h a r g e  from t h i s  p l a n t  h a s  been d i v e r t e d  azd 
no l o n g e r  impac t s  t h e  l ake ) .  Lake EIcDonald r e c e i v e s  no  s e p t i c  t z n k  i n p u t  
of phosphorus,  S e p t i c  t a n k  phosp:?orus l o z d i n g s  i n t o  T a l l y  Lake and \.TtlitcEish 
Lakc arc c a l c u l a t e d  to be 0.2% and 0.9%, r e s p e c t i v e l y ,  o f  the t o t a l  phosphorus 
l o a d i n g  i n t o  eacll l a k e .  T n e r e f o r e ,  l e t t e r  than 992 o f  t h e  phosphorus l o a d i n g  
i n t o  t h e s e  t h ree  F l a t h e a d  County l a k e s  i s  due  t o  non-point s o u r c e s .  k deter- , g e n t  phosphe te  ban  i,loull have  no  p e r c e p i i b l e  b e n e f i t  f o r  e i t i l a r  t h e  wecer  q u a l i t y  
o r  the a l r e a d y  e x c e l l e n t  t r o p h i c  s t a t u s  o f  any of t h e s e  l a k e s .  

f.:elson Reservoir i s  i n  P h i l l - j p s  County, a no r th -cen t r a l -  coua ty  on the Canadinn ,. 
b o r d ~ r .  It is a n i t r o g e n - l i n i t e d  e u t r o p h i c  l a k e ,  which r e c e i v e s  9 9 . U  of  i t s  
t o t a l  phosphorus- loading  f rom non-point  s o u r c e s  .lo The r e x a i n i n g  0.2% i s  a t t r i b u t e d  
t o  s e p t i c  t a n k s  i n  t h e  a r e a .  There are no po in t - sou rces  on t h e  lake. The re fo re ,  
a d e t e r g e n t  p h o s p h a t e  ban c o u l d  have  no p e r c e p t i b l e  e f f e c t  on t h e  t r o p h i c  s t a t u s  
of t h e  f.:elson R e s e r v o i r .  

See ly  Lake, i n  Mis sou la  County, is i n  t h e  s o u t h w e s t e r n  p a r t  of 23ontana. It 
is c l a s s i f i e d  2 s  being n e s o - e u ~ r o p h i c  and  nf t r c g e n - l i n i t e d . l l  Tne re  a r e  no-  
p o i n t  s o u r c e s  on t h i s  lake, and o n l y  1-27; cf t h e  t o t a l  phosphorus l o a d i n g  i n t o  
See ly  Lake h a s  been a t t r i b u t e d  t o  s e p t i c  t znks .  S i n c e  96.8% of t h e  phosphorus- . . l : , l i i n ~  ir:;:, ;::rs l?.\i: is fro12 nor?-psiri t  sor : rccs ,  a i?e:.;?rgzni: p5osp'i:~te ban 

- - 
coul",;:.;.,itfi<+r s l o ; ~  i l r i r  zs,17erse ti:? c u r r c n t  t:c,id. t o  a e c t r o p ; : ; ~  s t a E u s .  1: 
a d d i t i o n ,  t h e  NES r e p o r t  s t a t e s  t h a t  poor  c i r c u l a t i o n  I n  t h e  s o u t h 2 r a  z r e a s  o: 
the lalrr. i s  l i k e l y  r e s p o n s i b l e  f o r  a s u b s t a n t i a l  a c c u m l a t i o n  o f  n u t r i e n r s  i n  . 
tl:? 1zlr:s <x,f. 11, pg. 2 ) ,  b~hicf!  x,:o'~lCi be  tr?i-p;:ndeni: of 2:;~ con:rols app l - i ed  
to t h e  c u r r e n t  p o i n t  and non-point  s o u r c e s  of n u t r i e n t s .  - - 

5 U.S. CPt'i, KES !.?orking P a p e r  KO, 796, 1977. 
6 U.S. EPA, NES Tdorking Pape r  h!o. 800, 1977. 

) 7 U.S. EPA, CES \{orking P a p e r  N O .  804, 1077. 
8 U.S. EPA, XES \.!orking P a p e r  No. 797, 1977. 
9 U.S. EPA, NES Working Pape r  Xo. 801, 1977. 

10 U.S. EPA, NES Working Pape r  N o .  795, 1977. 
11 U.S. EPX, KES Working P a p e r  No. 799, 1977.  



- - b  1 1 ~ i . r  l:e;crvo<r is 1 o c ; . ~ t ~ d  i n  bo t l l  L i b e r t y  C I I I ~  'io2i.c Couilt ies,  oil t11c c r n t r ; ~ ?  - 
nZrt!:<:ril !)cr<t:l: elf t h e  stn!:c>. I t  i.~. lirnitccl by b o ~ h  ~;i~v:;p:lorus nr~d l i g h t ,  1.7ith 
f!le l a t t e r  b c i n ~  t h e  u s u a l  control l . . ing f a c t o r .  \.21-~n t u r b i d i r y  i n  t h i s  lakc: pcri.od- 
i ca l ] . y  dccrc:!s.-s, I.ichl: i s  no l o n z e r  t h e  li.r?.itin; factror t o  a l g d  &rovt 'n,  2nd 
phc~s~!tcr i rs  f~ecor:;cs t h e  l i n i t i i ~ g  n i ~ t r i . c n ~ : .  The T i b c r  Rese rvo i r  i s  c l n s s i f  i e d  ns 
r : . ~ s o - e u t ~ - o p Y : i c . ~ ~  I t  h a s  as t l ie s i n g l e  p o i n t  s o u r c c  a sewage t rcatn:cnt  pl.ant i n  
. I t  h a s  bzen csti i :ated t h z t  t h i s  p l a n t  c o n t r i b u t e s  13.74 of t h e  t o t a l  
phosphorus l o a d i n g  i n t o  t h i s  l a k e .  Ttle r e s t  cornzs f r o n  non-point sou rces .  A 
.2z 33 ii.L';.~:-;e;;:- .si!,>;;~lt..?;~s c o u l d  rec!Ll.:e t h e  currsr;: p'!i?s?l?or~:l; Isi?dir;g !.I.: 9nl.y 
4.8:;, a n d  ~ 3 s :  probab ly  r;.ouid have  a  very mi.nimzl e f i e c t  on t h e  o v e r a l l  waier 
q i i a l i t y  and t h e  t r o p h i c  s t 2 t u s '  o f  t h e  1-ake. 

P-. l 'ne T o n ~ u e  Riv:r Reser\rolr  i n  Eighorn County i s  on t h e  sou th -ce i l t r a l  bo rde r  o f  
1 r ~ ~ o n t a n a  c l o s e  t o  I;'yo;l~il:g. It i s  a nitrogen-l i r? . i fed l a k e  of e u t r o p h i c  s t a t u s . 1 3  
-7 *:le only  p o i x t  s o u r c e  s,~hich impacts  on t h i s  1.akc i s  a selrage t r ez tmzn t  p l s n t  i n  
s::.-, -; - .  , 2,;s i ; y ~ : ! ; i ; . ~ ~  .T) yt i i~ ' ; ;  :ilsc!-,aq;c.; i? '_o c-:~ To!12q~s T i - ~ ~ r  ;~>ct-l; 2:) yi:.?~ 2:;:y f;cg 
t he  R e s e r v o i r ,  The contribution of t h i s  p12ilt t o  thtl t o t a l  plicjsphoras l oad ing  

sorirccs .  S i z c e  t h e  only  p o l n t  s o u r c e  t o  thj.s l a k e  i s  i n  T.lyoning, a d e t e r s e n t  
i n r o  t h e  Reservoir  i s  c a l c u l a t e d  t o  b e  1-L.lil. T n e  remainder cor;?.es from non-po2r.t . I  

pllssphate  bn:l i n  I<ontana would cause  no r e d u c t i o ; ~  i n  t h e  pfiospfiorus l o i d i c g  t o  
che Tongue Rive r  R e s e r v o i r .  

,-.- - *  
1113 ~ . . O O C Z T ? U S ~  Rese rvo i r  i s  l o c a t e d  i n  bo th  L inco ln  County, ?-;ontai;a and E r i t i s h  
C o l ~ z 5 i x ,  Csncda. According t o  z n  I?SS r e p o r t 1 4 ,  867; of t h e  d r a i n a g e  area of t h i s  
lel:e l i e s  i n  Canada. Ti12 survey  c a l c u l a t e d  plicrsphorus 1oad i .ngs  s o l e l y  froni U.S. 
s o u r c e s .  Tie i;oocanusa R e s e r v o i r  i s  n i t r o g e n - l l m i t e d  and nesotro?!:ic. iipproi:i- 
xatel:; 33.1.: o f  t h e  U.S. phosphorus load ing  i n t o  this l a k e  is f r o n  ilon-point . ,  . ..- 

i s c a r c e s .  111.. remain ing  6.9% i s  f r o n  t h e  s i n g l e  U.S. s o l n t  sou rce  ~ : h i c h  ' i s p a c t s  
on t h e  lake, a  serrage t r c a t x e n t  p l a n t  i n  Eureka. b dcce rgcn t  p S x p h a t e  ban could 
resace the V.S. l o a d k g  by  a maximum of 2.3%, which i s  probably  negl.-igible ~.:l~@n 

4 
vZzered r e l a t i v e  t o  the C m a d i a n  p o i n t  and non-point soctrce c o n t r i b u t i c n s  t o  t h e  
phcsp5orus l o a d i n g  i n t o  the Koocanusa Rese rvo i r .  

- n.2 ? e l l 6 i ~ t a ; l l  ~ k s e r v o i r  i s  l o c a r e d  i n  bo th  1-iontana and P?-jroning'. It c r o s s e s .  tllrotizh 
Bighorn and Carbon C o ; ~ ? t i e s  i n  IIontana, and  i s  2 l s o  i n  Bighorn County, LTyoniilg. - Ine Y r l l o t r t a i l  R e s e n o i r  i s  e u t r o p h i c  i n  l?yonling, p rogress ing  t o  msso -cu t rop I~ i c  
i n  s o u t h e r n  :.!oataria, and t h c n  becomes n e s o t r o p h i c  a t  i t s  n o r t h e r n  end. l5 p r e s e n t l y ,  
O.SX o f  t h e  t o t a i  phosphorus l o a d i n g  is  f r ~ n  f o ~ r  se!,?age t rez t rcent  p l a n t s - a r o u n d  --........ 
tke  13I:e. Xle  rest  i s  c o n t r i b u t e d  by non-poinr s o u r c e s .  The p r e s e n t  y e a r l y  phos- 
p5orv.s 10;lcling i n t o  t h e  Y e l l . o ; ~ t a i l  Kese rvo i r  woilld have t o  be reduced by riearly 
0 ,J,> 0 =/ t o  j u s t  equa l  t h e  eutrophic l o a d i n g  (Ref .  15, pg. 3 ) ,  acco rd tng  t o  t h e  U.S .  

- 

- 7 ,  u .---  - - , . S:i~.h 2 r ~ z ~ ; i ~ : l  i.:c~:]1 c l i l 3 r j . y  .;~;:.:ir.? n:ln-3of-t so17-re contra!-. ?i 
1 -  1 

.. :-..--r-,....L . ., ,- .: rT .,--, - ;I;?JS;)>:~~- :;jt11.,: ;!ZV;' ;:3 - $ r . ~ ~ . ? ~ ) t L ; ~ t ' r .  e f f i : : ~  or: t 5 e  t~~ lph-L , :  C;:Z.-!:T; 3f 

c h i s  l a k e .  

- 9 :  * , 7 - - , > - 2 . - :  - q!--, - - , . - i . -L .L  ,.-, i:: p.c;rtF?;.;-.jtern co!lnties of I .~!IL~ ;CIS ? l ~ t _ i ! ~ r : d ,  i s  ~ r c ' 3 n i l . y  t h s  -- -- 
n o s ~  e>;;ensikely s t u d i e d  of a l l  tile I.al;es i n  ; . :ontzn~.  I t  i s  22 o l i g o t r o ~ h l c  l s k c  
an2 i s  p robab ly .  phosp i~orus - l imi t ed  du r ing  p o s t  of  t h e  y e a r ,  a l t hough  d 2 ~ a  on t h i s  
s u b j e c t  are n o t  always i n  agreement  (Ref.  1 6 ,  pp  1-2; R e f .  17,  pg. 9 ) .  'ihc over- 
a l l  c;ater  C u a l i t y  is  e x c e l l e n t ,  a s  evidenced by t h e  abandarlce and d i v e r s i t y  of 

12  U. S.  EPA \.!orking Paper  No. 802, 1977.  
1 3  U.S. C?A \!orking Paper  !Go. 803, 1977.  
1 4  U.S. EPh \:'or1-5% Paper  P!o. 795, 1477. 
15 U.S. EPA VOL-king Paper  fJo, 694, 1977. 



l hc  oniy  p o i n t  s o u r c e s  o f  yhclsi,horus arc f i v e  scrgage t r c a t c e n t  p l a n t s  w i t h  d i s -  t c 1 ; a r ~ e s  i.:!~ich i i??ac t  on F3ac;ilead Lake.  The l a r g e s t  of t l icsc i s  t h e  ?lzrxt a t  
K n l i s p - r l l  (-9 r i l e s  u p  t h e  F1athcrad R ive r )  ~.:hicI~ scrvcs 2 popul .a t io3 of approxi-  
~ i n t e 1 . y  10,500 nnd h a s  a r l e sn  flo:,.? of about  1..5 ;,IGD. It d i s c t ~ a r ~ , e s  ~ 1 5 , 2 7 3  kg 
P / y c a r ,  o r  a h o u t  8.8% of t h e  t o t a l  phosr~l loru& loqdir .5  i n t o  Flathe-ad Lake. The 
c,;r;ir:~:r!lt~; o f  !??i,?ef<s:.1 ( ~ 2 0  m'.lcs u? t h e  F?i!<tefi.sh River )  hrzs 2 sc.i.:zgc t r e a t -  ,.-. r ~ e n t  pla:-:L i.6iiiil  s e r z e s  a p~ ;~ i l l r* t i c jn  9 6  zi i ; r~: . : I :~; iEe.  3,400. l n e  ],:can i i  o : ~  c,E 
t h i s  p l a n t  i s  0 . 3  >;GD. It d i s c l ~ a r g e s ~  3,855 kg P/ycar ,  o r  about  2.22 of   he 
r o t a 1  pt:os:,fiorus loadi-ng i n t o  F l a thead  Lake .  Tne r'iiird l z r g e s t  se::age t r e a t p e n t  
p l a n t  on F3athead Lake se;-vcs t h e  corn;lunity of Colcnbia  F z l l s  ( p o p u l z t i o n . ~ 2 , 0 0 0 ) ,  
which i s  l o c a t e d - 2 0  m i l e s  up  t h e  F l a t l ~ e a d  River .  Tic m a n  flo;r f o r  t h i s  plant: 
i s " 0 . 2  XGD. It discharges 2,270 kg Y/year ,  o r  abou t  1.32 of t h e  t o t a l  phos- 
pharrjs lLo ?dirt2 i n  t o  TI.. t:!;.ed Lake. Tnn trec?;!nsn t p l z u t  :.:Lici? s e r v e s  t h e  cntmrdn- 
i c y  of B i g  Fork  (pop:iatLo;~.v503) has  e czan  f1.o-.J of C . 2  1211 22ri cii.sc;-iarg~s- 
h-12,400 kg P / y e a r  d i r e c t l y  i ~ c o  F la thead  La!:e. Thi s  amounts  t o  1 .4% of t h e  to ta l .  
phosp:lorus l o a d i n g  i n t o  the l a k e .  None of these p l a n t s  p r z c t i c e  phosphorus 
rcrnoval by c h e x i c a l  t r e s r iw : l t .  The rean l in ing  p o i n t  source of p:?osplxorus i s  t h e  
treaixer;t f a c i l i t y  a t  t h e  Y e l l o x  Eay I ; i . o l o ~ i c a l  S t a t i o n .  Piis p l z n t  s e r v e s  an 
avc?ragz p o p u l a t i o n  of  125 (350 d u r i n g  t h e  sunzer months and o a l y  12 durin;; t h e  
~ ~ i n t c ! r  n ~ ~ n t h s )  . Mean 5 1 . 0 ~  i s  v e r y  low, 35,000 gal- lons pe r  day, e l t h o u g h  
t h i s  f i g ~ : r e  n u s t  be much h i z h c r  duri.ng t h e  scm.e,r m n t h s .  The p l a n t  does  prac-  
r i c e  c.he;~Lcal r e n o v a l  of t h e  phospb.orus in i t s  wastcv?ater ,  end ccn'ir-j.b:ites 
o n i _ y - ~ 5  kg P / y e a r  t o  F l a t i ~ e a d  l a k e ,  which i s  ir.:ich less t h a n  0.1% of t h e  t o t a l  
p'nospf:crus l o a d i n g  into ti12 l a k e .  Tite combir:ed p h o s p h ~ r u s  con ' i r ib i l t ion  of a l l  

D - f i t - =  ~ o L i l t  s o u r c e s  zqoun t s  to  only-13.7X. of t h e  t o t a l  p h o s p h o r ~ s  l o a d i n g  i n t o  . -  ... - -. . .  . - 
t5c  l a k z .  Derergent phosphates r e p r e s e n t  o n l y  33% of t h i s  p o i n t  s o x r c ~  c c n t r i -  
bucf on, o r  44 .8% of the, t o t a l  phosphorus load ing .  

There are 465 s e p t i c  t a n k s  i n  t h e  v i c i n i t y  of F l a thead  Lake. They contribute an 
e s t i n z t e d  0.3% of t h c  p5osphorus l o a d i n g  i n t o  t h e  l a k e .  Only 357; of t h i s  f i g u r e  
can  be a t t r i b u t e d  to d e t e r ~ e n t  phospha te s ,  b r i n g i n g  t h e  t o t a l  pl?osphorus c o n t r i -  
b u ~ i o n  t o  F l a t h e a d  Lake from a l l  d e t e r g e n t  origins t0-44.9%. A d e t e r g e n t  phos- 
p h a t e  3an  would t h e r 2 f o r e  bc e ~ ~ s c t e d  t o  dec rease  t h e  phosphorus l o a d i n g  in:o 
this l.a::i. by less t han  5%. Tne r e s u l t  would be a n  ins ign:  f i c a n t  d e c r e a s e  i n  t h e  
o v e r a l l  phosphorus concentration i n  the  l a k e .  

Septic t a n k s  have  been e s t i a a k z d  t o  c o n t r i b u t e  phssphorus t o  n e a r l y  all the 
> ~.,or?tana f l a k e s .  To d a t e ,  hovever ,  no s t u d l e s  ha-ze Ezcn p e r f o m e d  i n  1.iontaaa to 

::ei,;cnstr2te y..~he:her o r  n o t  th2.s is t r u ? .  hi brief review of the publ.ished l - i t e r a -  
L , _ >. 

- .  . .. , . 
, -Lr: r :~-: .<:.rni ; l ; :  ;:;,os>i:?:? :zyc.-,-s'7; ~ ~ 1 ; s  a?-;c;;:.!r!; s::nric t a k s  :.~-i;l j-i;.:-<j 

:; &7 L- 
. . ., r!?,spr?cLive on ;.?if; qa-:?s r i o n .  

:.:or;: ~351s are c-lpn?le of  fi.r:ing -;Fry l a722  p.~.otrnts of  phosphnrus.  'i"l?e nec.han- 
TS? ' : !~  3'; p 3 3 ~ j l i l c i r ~ \ ~  fi:ia:io:: 5 n z l u d e :  c2dsorp:io::, ; ! r e c i o i ~ a t i o i ;  r c a c t i ~ n s  ~ , r i t >  
i r o n ,  a i ~ n i n u n  and c a l c i m ,  and rep lacement  r e a c t i o n s  i ~ v o l v i n g  a change i n  

1 6  U.S. EPA 1:ES \.!orking Paper  No. 792, 1977.  

D 1 7  F] a thead  Dra inazc  208 P r o j e c t ,  Execut ive  Sux!3ry, 1978. 
1 6  Gzlr f j~ l ,  A.R. ,  G. L!. P r e s c v t t  and 3.F.  T i b b s ,  - Linno?o; ical  - ----- Stirtlics - of .-- Flat- 

hcnd Lake Plontana : f~ S t a t u s  Report, A p r i l ,  1976. EPX-600/3-76-039. EPA -- -2 - - 
I Ecol .  R e s .  Series. 

I 



cz::str: l l in? s t r a i I r u l - e .  I n  a i i d j  tioi:,  p \ ~ o s ; j : ~ o r ; l ~  ;)::tr;e!.~r 311 t h e  :;oluhl e o r t ' , ! ~ -  
~ : i los r : !~acc  form nay  be c o i ~ ~ c r ~ c i !  by c e r t a i n  bacycl-f r: t o  ii!i;ol.u!:l e fort : ls . lg I n  
1ia;d t l z t e r  2rC3.7, t l i e  1.i~:cl.illonil o f  s i .gni f jc ; i . r ! t  p?:ospl :a t~ t r , ? i ~ : ; p c ) ~ t  fro!!] s c p t i c  
tz,nk s y s t c r n s  t c )  r ; : ~  s u r f a c e  i ; a t e r s  i s  i ; r ca ; ly  r c d ( ~ c e d  try t h 2  pxesclricil o f  calcj.i!:~ 
car',,o:?;lce i n  t - i~c  ; o i l ,  r ~ l l l c l l  r c u c t s  t o  forre -iaso!.v?~l.c phosp!iorus p r e ~ i ? i t . ? r e s . ~ 0  
Ey:c.n lihct!g?l ph i j~p110rus  n a y  bc: fouiid t o  b e  p r e s e n t :  i n  s.rrpcic t r? i? l :  c i r ' f lu r .n t s  i n  . 
c o n c c n t r n t i o : i s  of 20 n ~ , / l .  ( a s  p h o s p i i a t c ) ,  i t  i s  u s u n l i y  n c t  111-cscilt i n  s i g n l -  
f i c ~ n t  co:lccn t r n t , i o n s  i n  g r o u n d  r.:a ter  a d j a c e n t  t o  t h e  s y s t e i ~ .  21 Tile f , i i c ; ~ i g a n  
?:\q.?7?.-.,-;?t - - . - . - . . . . . - f i f  : ; . ~ ~ ~ ~ ~ !  5:::: a ~ ! - , : ~ . ,  o: '-1. - .  .'.--:C:l:r L L  ~ : ~ : i : , z ~ ~ :  fr5;:, y ? - > z < - c  

tz;;!-is to l ; ro t~nd  watc:r  21, a n d  r e p o r t s  tnn t  ve ry  I . i t t l e  pitosp'i~iirus r . :Fgrates  E r c a  
s ~ p t i c  t a n k s  t o  - l . o c a l  ground w a t e r s  i n  t h e i . r  study area.  ~ h i l d s ~ ~ ,  i n  a s rudy  
nf sept5.c tail:: systents i n  t h e  IIough'ion Take area i l l  X i c l l - i p n ,  c o n c l u d e s  tha t  
927: o f  t h e  p h o s p h o r u s  p r c s c n t  i.n s e p t i c  t a c k  e f f l u - ? n t s  is  adsorhe i l  i n t o  t h e  so i l .  
w i t k i n  t h e  z o n e  of  s a t u r a t i o n .  fie f u r ~ h c r  c o n c l u d e s  c h a t  t h e  ~ d s o r p ~ i o i l  
c a ? a c C t y  o f  s o i l  c a n  be a s  g r e a t  uildr-r v a t e r  s i z t u i a i c d  c o i l d i t i o n s  a s  u n d e r  
p 5 -r .? - CI -1 
. - - -  - . -L C#3?3!.  :512cs 

G i v z ~  t h e  a j o v e  inLronaati.nn, i t  i s  p o s s i b l e  t h s t  t h e  concr iSu i r ion  of plies- 
p h o r u s  f r o n  s e c t i c  t a n k s  t o  t h e  s u r f a c c  w a t e r s  o: I!ontans i s  not es great  a s  
es:iz;atc.d i n  t h e  U.  S. EPA 1;ES s t u d i e s  (na:.:irr:uri ta any g i v e n  12I:e is 7.07~5,  and 
n2;. e c t c a l l y  b e  n o n - e x i s t e n t ,  I f  t h e  s e p t i c  ts:r:!;s n r e  i11der-d c o n t z - i b . c i c i n ~  
p;:os:>horus t o  t h e  s u r f a c e  w a t e r s ,  it is l i k e l y  t h a t  bac.tcri.31, v i r a l  axd nitro- 
g5.n c o n t ; r n i n a t i o r ?  a r e  & l s o  o c c u r r i n g .  I f  t h i s  i s  the  c a s s ,  n ban or, d c ~ e r g c n t  
phosphztes w i l l  n o t  s o l v e  t h e  o t h z r  p o t e n t i a l  nclre s e r - i o u s  pollt.it . ioa p ra5 le i2s  
7ressi:ttid by t h e  s e p t i c  t a n k s .  Upgrad ing  t h ?  c ~ ; ? < i t . i o n  05 riie se? t i c  t 2 n k s  znd 
t i l e  f i e l d s  would seen1 t o  be  a r l~ore  a p p r o p r i a t e  s o l r ~ t i o c .  

Tc s = ~ . a r i ~ e ,  w h i l e  e u t r o p h i c  p r o b l e m s  clo ei:isC in sor,:~ o f  ?.ia!~tilna's lakes, 
+. Llicy.e p ~ - ~ L l e ; r l s  are i.rithouC exceptiotl d l ~ e  co ~ : o n - ? o i n t  S G ~ ~ S C ~  d i s c h a r g e s  o f  

n:Zii~nCs. D e L c r g e n t  pllosp'nates do  - na' i  represer?'i 2 s i g n i f i z a n t  c o n ~ r - i b u t i o n  t o  
the ? o i n t - s o u r c e  phospi:orus l o z d i n g  ctf ar:y 0: the s t u d i ~ c !  J.~!<es. I n  ~ d d i i i s n ,  
2lt3oi:;:h t h e  p h o s ; ~ h a s u s  l o a d i n g  f u o x  s e p t i c  tanks aroun:i i-iontc~i?n l a k e s  has 
r.9: been a ~ c u r a t e l y  q u a n t i f i e d ,  the m a x i m u m  ccntri ' : :ution by this r o c t e  Erc~!! d e t e r -  
gen t  phospha te s  is  2.5% i n  o n e  l a k e ,  aild l e s s  t h a n  1% i n  a l l  :he o t h e r s .  

,. - t n e  water qcslity s r u d i e s  p 2 r f o m e d  on s-ixteen I:ontana l akes  suppor t :  tile stete- 
rea r  t h a t  z d e t e r g e n t  p h o s p h z t e  ban w i l l  hzve no r e r c e p t i b l t  e f f e c t  o n  the 
Kater  q ~ a l i t y  o r  e u t r o p h i c  s t a t u s  o f  Montzna l a k e s .  

- -- 
-. 13 i>;lii 1 .... J - ;;- +<<z2L ;:,i,ri,zLr.!z9 ry-.-n. .- ? r . y ?  * -,- T-?." ,.- - - --- 7 .  ,-,:. - . 

-1 Y LY- 5 ,  2 t -  v 3 . L -  , - L  - - .,-!; - AC 1 .--..- Q;.5;19.,2: 

S y s i ~ ~ s " ,  P i a s t e r ' s  Thesis, U n i v e r s i t y  ci f  ; , ' isconsLn, 1 9 7 3 .  
I ?  29 Z,t..c, C.F. 2r.d R,.";. Jor?cs. S z p t i c  T m k  ?,?3ste:.rati._r nispcs.cl1 Sys tems  as Pfias- 

chDr  !-;-; ~ : , 2 ~ - ~ { : ~  ft3r s2,;-;!cc ;.!-J~~2Ts'1* Q . - - - , ? < 2 : - - 7  i -c...- ..-A. - 3 ..L. I : - ? > -  ,LA -: :, C). - 1.3, ,- C 2 2 L e r  :,jr 
E n - d i r o n ~ e n t ~ i l  S t u d i e s ,  U i ~ i v e r s i t y  of  Tei:as a t  D a l l a s ,  3 977.  

1 1  2 1  f o l t a ,  R.C. S e p t i c  Tank E f f l u e n t s .  I.Jacer P o l l c t i o n  by K u r r i e n t s :  S o u r c e s ,  
E f f e c t s  2nd Cont ro l " .  I'apzr p r e s e n ' i e d  a t  t h e  1969  Cfinunl ;.;zeti.ng of the :[in- 
nesora Cnap te r  o f  t h e  S o i l  Cons. Soc. o f  k ~ w r i c a .  iinil:. of P!.inn. \* later Eesoijrces 
Res~!a rc l l  C c n t c r  I j c l l l c t i n  1.3: pg. 53-57. 

22 Ciii l tds,  i:.E.. "! . i i~;rat iori  of  P h o s p h o r r : ~  K a s t e s  i n  Grotir,d L!ntersfr, G e o l o g i c a l  
S u n r e y  Division, hLc.hi&an E z p n r t m e n t  of : ;atural R c s o n r c e s ,  1974 .  
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o f  N ~ t u r a l  Resau rc?~ ,  Ex2cutive D'ri?ctoi' o f  the  Ohis 'Later 

Develcpnent kuthori  ty ,  a n d  unt i l  Jansary 8 o f  t h i s  y2ar ,  

Director  o f  "iie O i ~ i o  Enviro::i-cen.t?l Protection Ag2n~:y. i 

am no!v a Project  D't-cctor r;ith t b ?  firm o f  Burcj2ss & Nii~le ,  

p r r i j  te(-j ;; i'..> L,.,, : , ! ,L.,'8ai.;5, ,. 1' S:Yi t ? .  

I have b2en asked by t h ?  S05p 8 C ? t e r ~ ? n t  Ass~cia t ion  

t o  .c.eviz;,.i the  test.imotiy g i v ? n  by ~;ro?ot:en:s i i ~  Iloiis? Eeai..-incjs 

on t!B 414 ar!d wports of  lak?  s t? r ( : i ; ? s  don-e ;'i? Plantand bj i  ti!? 

United S t a t e s  Environmental F ro  tec t  i o n  Agency. I v n l ? r ~ t a n d  

the  t i r e  cons t r a in t s  Y'JIJ are l~nder 2nd ~ 7 :  11 keep r;;y CC)K:~T '?FI~S  

b ~ i  e f .  

. .. 
Yol~r posi t ion in cons i !?e r ing  th is  b i l l  i s  ve ry  5 !:i:i !a;- t o  

nine fotir years aqo in Ohio - shou ld  t i l e  EPA s!.ippor"L ~ p i ~ s p h a t ?  

- b i l l ?  Our d2cision kiss no - a n d  the  b i l l  :.la; n o t  p:;s?d. i hz 

deci siori v:as reached cn technical  research,  not nlco"icn, and 

i n  the  ensu-ing fcur  yea rs ,  I hzv? s?en no reason qs?,tion 

L. A - _P,? , 1  ;-4,: -, j -3ri lai+ a)n'<. 

A1 thou5h c r ~ ~ p a r i n g  Ohio t o  r.lon t a m  i s  i S k? c~i!li>~,-ii!c; z.,rip'les t o  

, - 8 . .  o.:-zi;se;, $ ~ i -  c;:herit.rlc2 i l l  :j,l ii; c,!;) b2  c f  ; . t l i . ,  ;< j ' c y f  i . 2 ~ j 5  ,c;i 

tilaking. 





t h e  ptlosphnri.:~ t.;! te r ing z!:e~ f r i3 i : i  se.,~;!~;. . 1 * ; , i ; \ j I  6 /13,./? 

n~ctximum d2 t . r~er i - l  phos?hor.us l o a c l i r i g  i n  any o f  th .2 1ai;i.i i s  

4.9%. Only thr-ee o f  t h ?  l a k 2 s  receive n:ore t h a i ;  25 07 the i r  * 

or less .  Tile rerr:ova? o f  t h i r ,  sn:aI 1 amour~t by a d e t e r ~ o n t  

p h o s p h ~ t c  ban ~ o u l  d h . 3 ~ 2  no percept i b l  2 c - ? ; ~ c t  on ~ 3 t e r  q ! ~ a i  i t y .  

T h i s  rai s r s  ano.i:hzr p i n t  v;h i c h  i,li(-rants s3!,:e c l a r i f i c a  t:'on. 

!,'luch o f  th;? sl~pport for  the propr!stt/! b3n cerit?rs on r-cmrk:; \ ;hich 

s t ?  t? mc~rkd iir?ro?ieir;en.t o f  m t c r  qi.!sl -i ty ha; occur r?d  i n  G;*,ia-i. 

L ~ k e s  ' sta. te5 2 f t e r  'thz j n s t i  t u t i  rlil of de'r-2i-52:~: i;;kospIl.?t-., b3;75. 

-- 
I h i s  i s  an arr-:a j n  :+~ i~ ich  I have h.?!l c..~ns-ic!?r.jl? ?:i.??rianz? i:: 

my f o r m e r  p o s i t i o n  a s  D i r e c t o r  O F  t h 3  Ohio  E P A .  C.; I n ~ t e ~ l  

a r o m e n t  aso, only a very  s m a l l  p o v t i o n  o f  phos;b<)rus e n t ? r s  

I d l < ? s  i n  i i lontand f rom sewage. 1i1 thr3 G r ; f ~ t  Lakes,  hox?.~ec,  

sewage rnzy coinprise 40;; of the su!lr,e o f  phosjhorus 3 n k r i n g  s 

lake .  

- . . . , . ' , .  . 
3 - ,?, : - -: .>,> -,a r - ' /? I \  i : !  L J ;  -;:'c:;d : Q p :  . . . . 7 . . .. , , . , . .. ,.. . .? , .. _ ? -! i! 

? .  ~,~.~! ; ! , j  f ia t ,9  ; j  l~i;-:., :;?tt?,- 5 1 4 " - 3  , > \ .  r ,  ., . . . : . ; : :J , -7: /<,>n ).:?tzr rs..i: , *... 'l. , .AL!,  ?:I 

jmpro\rerr;ent !:as bzen seer1 wTiic_h r ~ h t e s  t o  'th? b.3ilfiinij O f  p h c s p h a t ~  

d e t e r ~ e n t s .  Claims were made by przgon2nts (.!:!ring t h e  Hotis? 

h e a r i  n s s  t h a t  zuc:? b?ns  have 1 e;:i t 3  decr-ess?d ~~~~~~phica t-i?il , b u t  

t h j s  i s  n o t  t he  case.  



[,i-i;:nz_;:,.La by E i ocenLr ic s  Labs. I n  each o-r - these 5.k3,..Ccs, resul t s  

s i i j $ r d  no iinpro,je;,-;?,lT Q-; 2 ~ , ? : ' 3 + : 7 i r , : - i i ; f ,  -L. + 9j-;>14,ii; I > ' . '  - J - , - - - '  .'.>::>,-,-,"": 

phosphate  bans, and i n  f a c t  a w ! r - s ? n i n g  o f  t h e  cond i t i on  172s be?n 

cbserv=.d i n  scse o-f  t i l e  laki?s.  The ic?ro\~:n!?r~t c la i i ned  i s  fi-oz 

--2;.;,22? I;.rs-tt;;i?nt, ;;:>t r > ' - . ~ - >  ,ii,t,,s?ha t? b?.ci. 

A n  i n p o r t ~ n t  p o i n t  i's t h e  r o l e  o f  chmic.1 treatir~erlf i n  "L? 

rc.inoval o f  p i l o5p i ; ; t t es  a t  scwage tr??.tm?nt p l an t s .  This 173s b 2 a r r  

shnicn i n  Gt-ed t L a k e s '  s k s t z s  t o  52 h ighl;: e f f e c t  i ir?, r-3~,ov'irig 

rare thar: 93% afr . th,  se ' r ' i a~e  ~~OS??;O: 'L IS ,  2s O P P G S ~ ~  t 3  Jih? rim::i!~i~ir!~ 

3% reduction 'iilat can he expec tad  1 t i i : t ; t  a dsier2eni ~i7.!1spii?te bar:. 

I ?  my tenure a t  Ohio EPA, I beczxe s t rongly  convinced t h a t  i n  

ar2as \;her? ;. ~:?eil n;:i ~ . t e d  t o  ccptrcjl  s.nw2.3~1 ~ ~ O S ~ ) / \ O ~ I J &  ~ b e i i i  ic.17 

trpatment :.;a; th5 znsltler. Additional: y, t h n  co s t  o sr.ich t r e a t ~ ; e n ~  

has been o v e r 2 s t i n a t e d  by proponents o f  th.2 ban.  Mhers treatrcont 

i s  required,  t h?  c o s t  f ~ r  removal o f  dzter9ent phosphorus  i s  

a b o u t  $1.80 per h o u s ~ h o l d  per yea r ,  



- t - j n3 l ly ,  i t  !;;as ir.?ntionecl t h ; ~ . t  L?,l.;:? S:ir?ntit-i;:s i l l  ?lz.l:*~ :/or!< 

-, . bizs ~ ! ~ l ~ ~ , ' ~ [ ) ~ ~  a Lir~!,:&ti C i i i ~ ~ ~ o \ J ~ [ I \ ~ ~ i  j: b;2 t::'~ ~ ~ ; ~ l  -t ' . .-" "J 5 ,?::d 2 

dztcrgq!it phcc,pl",s,-te b a n  v!ss i n s t i  tu',,?!.!. I n  r e a l i t y ,  "i15s l a k e  

d i d  nol; hav?  i; pk13 ;phorus  prcblen~, i " t i 3 d  a s?v?;tre pal l t : t ian 

. . . .-,. < 
. . 

, ) ,> ;  .<:* -!. dG, C ~ j ;  !;..!.l:c.!r-!s <);?-?::,>;> <,; :;J? ?,:-.?a :)?< <G![q?d ?.)I? 

73ke to becorii? brack i sh .  A chemical pl  :n-t :.%s disci~argjncj 

r;;aste d i r e c t i y  i n t o  'ill? 'lake, arid in a l r l i i ' o n ,  th? Syr.;lcuse 

[.iatrc\$cl i t a n  Sc;\.r222 Treatment FFl an: :.ibs d i  .-,ch?r~i::2 ollly 

, .  p2 r t i z l  ly t r e a t z d  0,- u,qtrea.tzij sc.lt;ig2 i n t o  -1ln-3. p!a-t::rs. C C ~ ~ ~ ~ C ' - ; * ~ Q  I <  ,..- - I  . ' _  

I r : : ~ ~ l ~ r e ~  ha - j e  be:?n ii>ade t o  p r e $ ~ r . i ~ t :  -Lke i';.ldi:i-t;i 31 a n d  : : : i  n i  ng 

Y l  pol 1 i i t i  cn and i.ipqrad;lt sewage tr?a t i i 1 2 ~ t .  ,n i ;  i s  r,?;ui.t ir~g i n  

- I f n p ~ - - g ~ j ~ g i r n ~ f  !ijt,?r qudl j t y ,  n o t  2 d? . t e~ -~a l l t  J -- p h ~ j " i 7 2  t 2  b z n .  

I viorrld r'tltl rr.2-~is~ 3 s  an er19ine2r a n d  f c r p e r  : 'as:~:ator o f  t i l \ ! j r - ? f i -  

con.:rib~.jtions o F phospkorus. I t  i i a s  been cleal-ly c!scr,,;rsn tod i n  

scipnt,i fit s-t!:di.-?s that  propsrly i; n s t d ?  l ed septic, t a ; i k  systems 
. . .  ,- I . , 7 ,  (., ~. .. t : : 

, .;, - ., '- ,. ' 
. J .  , ;:, ;.< j:(,,/ ; ?  - 2;) , # - !  : J ; I ~  . : , p i !  ; . i , .  ,!.: .. ..., ~ - J ; ~ ~ ~ * ~ - ~ . :  j 23 

. . 
s t i r face \ . jatzrs.  T'.j!; f s due t:, ti?? r a p i d  h i n t l i n ~  oi- ~ ! ~ i ' i s ~ h ~ r : c ;  



I n  c o n c l u s i o ; ~ ,  I Csel S t i s  ii:;i;orcant t o  d i ; - p c i  0 ~ ; r  .;ti?er>5ies 

. . and rcs~ur-ces  t o  c o r ~ t r ~ l  i;!easures ;>dhicli h2ve  a rea!~stic: priibab57,it: 

o f  i n p r o v i n g  t h e  qiial . l ty o f  our envi;..o;:rze:~t. I f  c.12 ci-i~i:n?'l oiji- 

- -  . - - -, ,.- .. . . t,] ,:;;;, ; .-,:, . - -  ,;, . J ,  -., 2: s.?~/,!:?;% 2 ,, +.:~;12 :?.j ;:dt - . .. ,, . ._ i .$  j-;:+7 - - . . ? . . ' - '  3 - ,- i ; 2 ! ?  i 

m3ke R O  p r o g r 2 s s  t ~ w a y - d s  our goal  s .  I cannot i d e n t i  -:;I a . 

pos t  t i v e  ben~.-f  i t \ . ih<ch d be 2zh.i e+!sc! 5y a d?terg.?!! t ?hosph.tr. 

Ls3n i n  your sk;,I:e, hi:: coufd r-elz-i;e t o  ex?trient:e 1 h 3 . e  jl:-ld 

i n  tir? i { i d w p s t  :l;h13r3 s j m j j a r  sctjons have i -?zul tcd f n  a 795s 

o f  c o n c e n t r a t i a r 1  i;n ri;e3ni;l;-Ful ci;r:';;r;i ~; ,~?as~lr . :?~,  Ti) ' --  ! 3  ' 5  1 .  U R  -, 

i npor tan t  p i  t f a l l  a v o i d ,  if .tilii;? o f  ~ ! s  cu~cer-r,?d I;:.; ti7 t h i j  
. . -. 

q!j2l -iQ GO 9y.r cr!\jj roccerlt z r 2  t o  rzsl ize s!:;n! r ~ c ? : ~ t  Sroyrirsr, 

i!~ n:eeting our o b j x t i \ i ? s .  



I APPEARIEG ON WHICH PROPOSAL: 
' '  

1 D3 YOU: SUPPORT? g D 3 GPPOS37 . 



APPEARING ON WHICH FROFOSAL: fii , / [-/ 

DG YOU: SGPPORT? - AfJZND? O?POSZ? /* 

-- -- 
- $~";ksE LEXVZ AFJY PREPARED ST:iTE&<EEJTS WITH THE COF?~IITTEF, SLCRETA3.Y. 



y : 
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DATE : 

I .. , 
- I , - -  I ,  l i  - ' , '  ADDRESS : - I - __ .  I -  -- 
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A rn2jos ~ ? z r . ~ ? i ? t  of t he  T;'c)I.~; ~ G S C . ~  of Piont:an;i i . ~  i.!l~Cdveci vi.'h 1.~0i-k I.J?~%C:? resiiits 
i n  di . f f  l ci!? t l a u n d e r i n ;  proE! e:il.s, A q u i c k  rei7ic.i.~ u f  the  ~ u j o r  i.r-?c.?ns trt2ss vital - * LO the i'COii'C;ic~:J of ti;-? S^;;L~.C' d ~ n v : l ~ t s a t ~ ~ s  t h j . ~  fac t .  1'i 21.~0 21r.p-;!ari.zns the 
p o i n t  c!lr!t 2 lax; trhich raaulc; rec':~icc tile p ~ ; . E c ~ - c :  of Ic7u~c ' : ry  d 3 t x r ~ ~ : i i . t ~  WO~IC: 
be  a d:is::;l:-:ri-cc to Plontzna restcit 'ncs prir:larii;i re:;po~c-;5ble f o r  t ; ! ~  Staye's 
?., .  .-,- ..., . . 
.L*),&, .... ,:-: :-. :-:! L:y. 

C;rsi) g : : ~ ( i ~ ~ t i o n  xi~it : i  h 3 ~ d  wir;ter ~ : I L c J . ~ ~  C F  pr i raary i.rr!p3r-t:tn-z ;nd It2y a 
c!co? secortd. Sligirr ber-ts,  beans,  corn, c;? tls, b3rl.c:~ 2r.d ;~otacoes a r e  
al-::tl ii;:.-,ort:ant. Eo'iil ti12 -iia*Li.cy rcgicn:; of the ii:~~i;i~a.i.:.:~ ~tn:.! i-I;? ?ln.<r:s 

pr i~c !u t . t i ve  crcp--;~~.!~.i;e. 

* L.C;;;-:stgck r;roSccti.og i n c t : i d c s  n o t  o::ly ti:? prcdon-inan: c z t t l e  f o r  beef 
- .  :,.:;;.*p f o r  wot31 b u t  ci.3iry cattic and !:ovj c, x.i:-lich ZLCI z!.:ic;n ir;:pozi:-nt 

Z O  ti;? Staters ec~coc:y.  

1tlnir::- 5-L; ca r r ied  o a t  ir: r2?.rr,ost c v z q  c ~ l u > . t l ;  i n  t!le S t ~ t - ?  c r d  G ~ C C J L ; ' ? ~ ~  f i ) ~  

zi13::t cr;nc--fir th  of the  vnlce of gt'r3d~ prod:,;ceit. 

: provid2c; rnore thar, cnr-fol_;.rrlr o E th? vzins o f  1-:c?ntz?.qr s pr=- 
I i,n.rgzly tt:i,:; I.s d?vcter! t o  tile ~;,rocessi.ng, rcfini.r!g, r ? r  fabr i : :a t ing 
of t i i2  7i-rgducts of ~ : ~ n t a n z ' s  ovin f z r i ~ s ,  forests  and min:2.i. 

T%Ls s:'ys sc;r~etfiing a b o ~ t t  t h s  p,zcpl,e of  :?ontaiia, They s u r e l y  are :in ::Ln2ustriou.j - .  I ~ c ,  a::.-': r:;: ezra- id  0 2  h;...rd c;o;.ic, To b e  specx l : r c ,  ho re  zrz soai? s t 3 Y l s t 5 i ~  on 
E:i-,nta,:-~ ' Y; :.fork lng peopL..i. : 

: , 5 .  . . . ,. <. . . . . . .  ; . . .  . .  ,I,?> 7 ;,> j ia.7 ,.! .. :; :: ;<:; ,I.,.< :-;,I:: :1 (. I - >  ;-> ) > :. .), .. .; :-s :::L: ...,- ,: .- >. - .,2? c ,l.::,A ;? 22 !i.: i 2: -: .:[- . ,  . - - - . .  - . A 
. . 

brs,::l:~ c l - : ~  by type of en12lny  nen: : 

1.b-1 e -- - Ft~nal-e 
(14 y e a r s  a n d  01-dcr) Ti3 t C: 1. - -- Z 



- -- I:, 5 ,  I).?oal.c:r;?:.::: n r ~ n " i r i o r  \.rater S L a > l i s s  (!+:-9,535 F20rlz.2 j 
^ _ _ _ _ _ _ _  . __ .__ . -C_I_- -___  . . -- .- - .- . - . - - . - 

.. - * -  ;,.s ; t : ; :i :cr ( , 3 - - 3 * - 5 ~ 2 ~ ;  @+g?p;.f) <- 2 

. - : - :, . . -/ . _ ,  - . I . .  2 . :  - 0 . .  > ,  c;.,,; ,-) 1 ::.-;.-: . -., -., - . - ... . . . . . - . - . . . J - , , > 7 L ! : < : ; : i : . ? ~ : ~  A . ; . .<;::r  ,,;--:.- - , - . - , r . y  :,: :..;:::; -y:: ,, ..- - J 

r,.il,Ilt c.: ;<;ich pro-aabf;- 5:: ci..i<.trf. h a r d ,  P2:~s the. 651% f.i-gur3 i-::?:es?:nLins the 
. . 

,. ,,-,, ? -  ! g - - . >  --:- . , L  7:,a-,~:!,T t,.Llr,:j ,.?-: T ~ . . % . - ~ ,  ?::>.:,.! -,j:,.-:n~ j.~; ~;.:>=-r !..<k>?--: .? .?fl::z:?-c-rr2.::--r? fi.za??. 

I-' ., , *, I,, .,: . . , - - . . - . :  . , . . . _ c . . <':!.I ;[ o\.j T-,,:.,, b:<.,.i: (:l:- _ _. 
, ., t ~ .  r1i;c :; .4 a:.~, 1 3 ) - . -- 



r- 1 ~ ; :  ~ ; ~ ! ~ - f ~ ~ , * :  ;;;!:,; C ,  - - = - I < . , ~ s  : : , : i j  1,;; .:c:::l:t is t : ! ~  i~y : ' : . ,  , r y  < : ? . ~ : : ~ ~ . ~ ~ > i ;  .i !:(- ;.r:..: i , - . - ; + I -  - 
cl .: ;. I. c. -. . . . J t s  

fr.G,::< c.,>-,:; <:.7-:2 La: 

- 17, ,,.,, 2 t c . r  37.6 <':) i<,, '-'!.:!.- f,:ste; , ,. t::c: i.. :; c , 5 ,: - -. C' 
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1 - \  

I. L!.! .,,.: ~ , :~ l~ ;syL !  f , J l s  :.L<irl i : b ; i ,  :. i: 1 1 . : ~  Li3i<::; ; \,/or7.1.rj I<!>!)!; I ~ ~ ~ C ~ ~ C I O ~ ~ ~ : ~  ,i . 

2 .  ijit \ sc~*~c-~~:c ;  0 ; )  ?.~<I;I!~::;~:.L :,!.:\,i"~; 1975 cCr::;\[:; d? , t :~ ,  f i ~ . t t ~ i : ~ < l ~  <;C rcit~i .13,  c. s. 
I)<- . ; ) - .  1.t : : I ~ : , ~  of' cgt ! , , i~  k 3 2 ~ ;  ( ! : kc:; t, :ly;~i 1:!!1j.t C?:J i ~ s ~ . ~ ~ ~ j  ,TL~?;,: l:.;??; ) . 

1,;,., t- ., i, ' 3 .  n*t.;-.;lfltr:ss d2t; t  a~:*:~, . ! r .  ; "Cl~ein.ical i?,rinl.;q s i s  crf' Fiur!ici.pn! I.;;~tr:r ~ ! l ? ; l i ) S i ( , ~ ! *  

3 
. , 

I.;? LC.?-, !:c!.:_tli ty Y U ~ - . C , I : I ,  , . n c ? : ~  t;:n;l I)r jp~.rt! . r , , t in~ of !+c:ilCh and E n i - i  r30:i;:!cn t r ~ l -  S r ; i e r j ~ ~ ~ .  
I 

. r ,  :$..:I~-..~S,..!::L Po! l:l'ti.cjti C o > i  ki-t:~l Agi tcc j~ ,  1!osesg-:'! i l c ,  Fii.nnesot;;, r.'c:ir,_;.?rjr 13, I F i ' 5 ,  
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(Af ter  4;s years ' t o t a l  serv ice ;  
2 years w i t h  0% P d e t e r g e n t s . )  

Carbonate  h a s  been  t h e  pr imary  re- 
pizcement  b u i l d e r  f o r  phosphate  i n  
phosphate  ban  areas. T h i s  b u i l d e r  
f0m.s i n s o l u b l e  p a r t i c l e s  w i t h  
m i n e r a l  ha rdness  i n  t h e  washing 
p r o c e s s  -- which i n  turn d e p o s i t s  
on c l o t h e s  and washing machine p a r t s  
( a g i t a t o r s ,  h o s e s ,  pumps, p i p e s ,  e t c . )  . 
A s  a  r e s u l t ,  machine s e r v i c e  c a l l s  
have been  10% h i g h e r  i n  zero-phosphate  
ban a r e a s  compared w i t h  n o n - l e g i s l a t e d  1 areas (based  on  1916 C . E .  surmary)  . I 









1 00" F, no hardness present, 300 ppm. builder 
concentrstion (the level present at recommended usage 
of a 6.7 % P detergent). 
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NON -PHOSP HATE DETERGENTS : 

NAJOR EFFECTS ON THE: CONSlJMER 

J o y  Schrage  
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NON-PHOSPHATE DETERGENTS : -- 

1GiJOR EFFECTS ON THE CONSUMER -- 

My name is J o y  S c h r a g e .  I a n  Manager o f  Customer A s s u r a n c e  
Home Economics  a t  Whir l p m l  C o r p o r a t i o n  i n  Benton  H a r b o r ,  
M i c h i g a n .  I am h e r e  t o d a y  t o  o u t l i n e  f o r  you some o f  t h e  
e f f e c t s  a  l a u n d r y  d e t e r g e n t  p h o s p h a t e  ban h a s  on consumers .  

D u r i n g  t h e  p a s t  20 y e a r s ,  I h a v e  worked a s  a  home e c o n o m i s t  
i n  e d u c a t i o n ,  C o o p e r a t i v e  Ex t e n s i o n  S e r v i c e ,  m a n u f a c t u r i n g ,  
u t i l i t y  home s e r v i c e ,  l a u n d r y  r e s e a r c h  and i n d u s t r y  consumer 
a f f a i r s .  i n  a l l  of t h e s e  p r o f e s s i o n a l  p o s i t i o n s ,  i t  h a s  b e e n  
my j o b  to  c o m u n i c a t e  w i t h  consumers  and r e p r e s e n t  t h e i ~  
i n t e r e s t s  to my e m p l o y e r s .  

A t  W h i r l p o o l  C o r p o r a t i o n ,  i t  is my j o b  to  r e p r e s e n t  consum- 
e r s  and p r o v i d e  i n f o r m a t i o n  on t h e i r  p r o b l e m s ,  wan t s  and n e e d s  
t o  a l l  o t h e r  company d e p a r t m e n t s .  W e  a r e  v i t a l l y  c o n c e r n e d  
a b o u t  t h e  impac t  o f  t h i s  p r o p o s e d  p h o s p h a t e  r e g u l a t i o n  on 
c o n s u m e r s  i n  Montana.  

Rased  on o u r  r e s e a r c h  a t  W h i r l p m l  C o r p o r a t i o n  and o u r  
c o n t a c t  w i t h  c o n s u m e r s ,  e d u c a t o r s  and t h e  t e x t i l e  i n d u s t r y ,  
t h i s  is a g e n e r a l  summary o f  consumer p r o b l e m s  e n c o u n t e r e d  w i t h  
non-phospha te  d e t e r g e n t s :  

Consumers  r e p o r t  p o o r e r  w a s h a b i l i t y  t h a n  w i t h  p h o s p h a t e -  
c o n t a i n i n g  d e t e r g e n t s .  S a t i s f a c t o r y  wash ing  c a n  o n l y  b e  
a c h i e v e d  w i t h  s p e c i a l  p r e - t r e a t m e n t  and  i f  w a t e r  is h a r d ,  
by u s i n g  an  i n s t a l l e d  w a t e r  s o f t e n e r .  Our d e t e r g e n t  
c h e m i s t s  hzve  a n a l y z e d  and  e v a l u a t e d  l i q u i d ,  no -phospha te  
l a u n d r y  d e t e r g e n t s  2nd have  found  t h e n  t o  b e  p o o r e r  i n  
wash ing  p e r f o r m a n c e  and h i g h e r  i n  cost p e r  wash t h a n  
c u r r e n t l y  a v a i l a b l e  l o w  p h o s p h a t e  powdered d e t e r g e n t s .  

2 .  Consumers  r e p o r t  h i g h e r  c o s t s  f o r  home l a u n d r y  w i t h  a l l  
non -phospha te  d e t e r g e n t s  b e c a u s e  o f  t h e  n e e d  to  u s e  s p e c i a l  
p r e - t r e a t m e n t  p r o d u c t s ,  a d d i t i o n a l  l a u n d r y  a d d i t i v e s ,  water 
s o f t e n e r s  o r  c o n d i t i o n e r s ,  increased w a t e r  usage  and e x t r a  
e n e r g y  needed  f o r  r e w a s h i n g  or u s e  of ex t r a  washer  c y c l e s  
( s u c h  a s  p r e - s o a k  or p re -wash ) .  

3 .  Consumer and l a b o r a t o r y  r e p o r t s  show v e r y  poor  s o l u b i l i t y  
of powdered ,  c a r b o n a t e  non-phospha te  d e t e r g e n t s  i n  c o l d  
w a t e r  ( t e m p e r a t u r e s  lower t h a n  7 0 G ~ ) .  Consumers  who want  
to  u s e  c o o l e r  w a t e r  t e m p e r a t u r e s  f o r  wash ing  mus t  c h a n g e  
t h e i r  l a u n d r y  p r a c t i c e s  and u s e  l i q u i d  d e t e r g e n t s .  C u r r e n t  
u s a g e  o f  d e t e r g e n t s  is a b o u t  80% powdered and  20% l i q u i d .  



4 .  Consumers  c o m p l a i n  of poor  r i n s i n g  o f  d e t e r g e n t s  f rom 
t e x t i l e s  i n  h a r d e r  w a t e r  ( a b o v e  4 g r a i n s  p e r  g a l l o n )  

I r e s u l t i n g  i n  p o t e n t i a l  s k i n  i r r i t a t i o n s .  C l o t h e s  f e e l  
s t i f f ,  h a r s h  and have  a  powdery r e s i d u e .  Water s a m p l e s  
s e n t  i n  to  u s  f rom Montana consumers  have r a n g e d  f rom a b o u t  
1 0  g r a i n s  to  1 8  g r a i n s  h a r d n e s s .  

5. I n  1 9 7 5 ,  no -phospha te  d e t e r g e n t  p r o b l e m s  were 2 4 . 3 %  o f  o u r  
t o t a l  c u s t o m e r  w a s h a b i l i t y  p r o b l e m s .  I n  1978  t h i s  
p e r c e n t a g e  i n c r e a s e d  to  52.5% o f  c u s t o m e r  w a s h a b i l i t y  
p r o b l e m s .  W h i l e  t h e  t o t a l  number o f  w a s h a b i l i t y  p r o b l e m s  
h a s  i n c r e a s e d  o n l y  s l i g h t l y  s i n c e  1 9 7 5 ,  t h e  p e r c e n t a g e  o f  
w a s h a b i l i t y  p r o b l e m s  d i r e c t l y  a t t r i b u t a b l e  t o  no -phospha te  
d e t e r g e n t  u s a g e  h a s  more t h a n  d o u b l e d .  

Some o f  t h e  known e f f e c t s  which Montana consumers  c a n  
e x p e c t  f r o m  non-phospha te  l a u n d r y  d e t e r g e n t s  i n c l u d e :  

Powdered c a r b o n a t e  non-phospha te  d e t e r g e n t  r e s i d u e  on f l a m e  
r e t a r d a n t  c o t t o n  f a b r i c s  c a n  r e n d e r  them f lammable .  Many 
f a m i l i e s  w i l l  h a v e  c o t t o n  f l a m e  r e t a r d a n t  c h i l d r e n s l  s l e e p -  
wear i n  t h e i r  l a u n d r y  b a s k e t s .  S a f e t y  h a z a r d s  to  young 
c h i l d r e n ,  c a u s e d  by c o n f l i c t i n g  l e g i s l a t i o n ,  a r e  d i f f i c u l t  
to  j u s t i f y  when b a s e d  on known w a t e r  r e s e a r c h .  L i n e s t o n e -  
t y p e  r e s i d u e s  on f a b r i c s  c a n  b e  a v o i d e d  i f  t h e  homemaker 
w i l l  c h a n g e  h e r  p r a c t i c e s  to u s e  one  o f  t h e  c i t r a t e  l i q u i d s .  

2 .  Powdered c a r b o n a t e  non-phospha te  d e t e r g e n t  r e s i d u e s  on 
t e x t i l e s  and s u r f  a c e s  o f  a u t o m a t i c  washer  components  c a n  
r e s u l t  i n  a b r a s i o n ,  damage and  e a r l y  wear o u t  o f  f a b r i c s .  
C o s t s  to  t h e  consumer i n  h a r d  w a t e r  a r e a s  c a n  b e  e x t r e m e l y  
h i g h .  T e x t i l e  m a n u f a c t u r e r s  and  r e t a i l e r s  r e p o r t  c u t t i n g  
o f  s e w i n g  t h r e a d s ,  e s p e c a i l l y  i n  e l a s t i c i z e d  a r e a s ,  as w e l l  
a s  b u i l d - u p  o f  d e p o s i t s  on seams and f a b r i c  s u r f a c e ,  
c a u s i n g  a p p a r e n t  color c h a n g e  and a b r a s i o n  o f  g a r m e n t s .  
Reduced wear l i f e  t o  t e x t i l e s  i n  h a r d  w a t e r  a r e a s  h a s  been 
r e p o r t e d  i n  t h e  l i t e r a t u r e  t o  b e  15-208. T h i s  c a n  b e  z 
h i g h  cost to  c o n s u m e r s ,  e s p e c i z l l y  t h o s e  w i t h  l a r g e  
f a m i l i e s .  

I have  s a m p l e s  o f  damaged machine  p a r t s ,  a s  w e l l  a s  
c l o t h i n g  s a m p l e s  f rom homes of W h i r l p o o l  consumers  who were 
u s i n g  n o n - p h o s p h a t e  d e t e r g e n t s .  The cost t o  r e p l a c e  washer  
p a r t s  which  f a i l  m o s t  f r e q u e n t l y  from c a l c i u m  c a r b o n a t e  
b u i l d - u p  ( f i l t e r s  and  pumps and i n  v e r y  h a r d  w a t e r ,  a g i t a -  
t o r s  and  b a s k e t s )  f a l l s  i n  a  r a n g e  o f  $35-59. T h r o u g h o u t  
t h e  U.S., t h i s  cost h a s  o c c u r r e d  w i t h  consumers  who 
p r o v i d e d  t h e  f a i l e d  p a r t s  w i t h i n  1 to  4 y e a r s  of u s e  f o r  
t h e i r  a u t o m a t i c  w a s h e r s .  



4 .  ~ o s t  a p p l i a n c e  m a n u f a c t u r e r s  do n o t  have  d e t a i l e d  s e r v i c e  
d a t a  on a p p l i a n c e s  a f t e r  t h e  w a r r a n t y  p e r i o d .  However,  
b a s e d  on r e p o r t s  f rom o u r  e n g i n e e r i n g  t e s t s  and o u r  f i e l d  
s e r v i c e  o r g a n i z a t i o n ,  i n c r e a s e d  s e r v i c e  c o s t s  c a n  b e  
e x p e c t e d  to  o c c u r  a f t e r  t h e  w a r r a n t y  p e r i o d ,  w i t h  t h e  
consumer  p a y i n g  t h e  costs .  An a v e r a g e  s e r v i c e  c a l l  f o r  
m a j o r  home a p p l i a n c e s  i n  t h e  U . S .  is $ 2 8 . 0 0 ,  p l u s  t h e  cost 
of p a r t s .  I n  v e r y  h a r d  w a t e r  a r e a s  ( s u c h  a s  30+ g r a i n s  p e r  
g a l l o n  i n  I n d i a n a )  where  t h e  cus tomer  u s e s  o n l y  c a r b o n a t e  
n o n - p h o s p h a t e  d e t e r g e n t s ,  t h i s  c o u l d  mean i n c r e a s e d  a n n u a l  
s e r v i c e  costs f o r  c o a t e d  a g i t a t o r s  and b a s k e t s  and c l o g g e d  
f i l t e r s  and  pumps. 

T h e  p e r f o r m a n c e ,  s a f e t y  and  added  cost a s p e c t s  o f  non- 
p h o s p h a t e  d e t e r g e n t s  a r e  s t r o n g  consumer n e g a t i v e s  which s h o u l d  
be c a r e f u l l y  weighed  i n  any  p r o p o s a l  t o  ban p h o s p h o r o u s  i n  
l a u n d r y  d e t e r g e n t s ,  

TO su i rmar i ze  o u r  c o n c e r n s ,  t h e s e  are t h e  f z c t o r s  which many 
consuriiers w i l l  f a c e  i f  p h o s p h o r o u s  i n  l a u n d r y  d e t e r g e n t s  is 
banned : 

1. More e n e r g y  r e q u i r e d  f o r  t h e  s a n e  k i n d  o f  wash ing  r e s u l t s  
s e e n  w i t h  p h o s p h a t e  d e t e r g e n t s .  

2 .  Added cost t o  t h e  consumer .  

3. More p o t e n t i a l  s e r v i c e  c a l l s  where  w a t e r  is h a r d .  

4 .  C l o t h i n g  n a y  h a v e  to  be r e p l a c e d  s o o n e r .  

5. Added economic  h a r d s h i p  on t h o s e  l e a s t  a b l e  to  a f f o r d ' i t .  

T h a n k  you.  
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rsuading the big prodi~cers 
pl-iospix~tes out of 

k te rgents  seemed a quick 
day to help rescue fouled 

I kes. But rreither the 
-iology of lakes nor the 
Fernistry of detergents 
~ r n e d  out to be that simple. 

I OIIC  of thc most pcrsistcnt and L)c!wiltlt?rirlg national 
1 1 1  ~.o\.c:t-sic:s of ! * c ~ ~ ~ ~ r i t  ye:irs h;is s\sirlccl ;~rorirtcl n mat ter  

11;il. o111.e ;~ttl';~ctc:i! little pu t~ l ic  notice e s c c l ~ t  in advertise- 
s :1t1(! 11!11.sery 1.hj.ntes-the 1s:iy ive ivast~ ou r  clothes. 

. . ~ f : c t ~ s ,  ~ o v e r t l m c n t  o l i c i i l s  s ~ i e n t i s t s ,  I) 
r~li~rig others,  il:ive joined in coni~olutt~tl  rlisputes over 

r .  ~)ossiltility tliilt l a ~ ~ n d r y  detergcrlts coritnirling phos- 
::llibs l ~ c  t!:cl.:nirix the cnvit.onnli:i11. IJo~1~-est;;l~lishcd I 

!~:ti.Iittt ~ ) ; i t t c ~ . ~ ~ s  11:lve bcen clist-u~)lctl, thct U.S. Govc1.n- 
slit has II(!C'II c:;tiight in embnrrnss i~ lg  public \voI~hles, ; ~ n d  
rifusion has \v:cshcd across the land. 1.. 1 tte outcry :tg;linst phosphates rose to :l crescc~ntlo in the 

i ~ , , e t  half u f  1'37rJ. ant1 phosphate-fr.escb detrrgerlts soon 

I x:in :it-riviri:: i l i  thtt stores. By the mitlrllv o f  1971, ptios- 
I : I ~ C ~ - ~ J . C C *  ]~!.o~l[~(:ts---son~e c ig l~ ty  l)t.;i!l(is in ;~ll-h;~tl 

. i i l ~ l ~ t : c l  me-)re thitn half a clozeri yerccrit:zgc points f rom 

I I ,  c~c.,rnbir~ecl m;irkt>t sha re  of the bix three "soapcrs"-- 
.o~.t ( , I -  S: C:;IIII~)!~~, I.t'ver Rruthers ,  ; i t i c l  C~l~. : i te-I ' ; i ln~ol  ivc. 

t:~l,i~.l shift..; o f  nl;it-ket sha re  rrn?o?i!/ tht. big threr  a r e  
rr~nior~, l)!~t for )'e:irs their  collective sha re  hat1 been 
, i r t !  s t > i l ) l c ~ .  nor-rli:~lly abnu t 85 percent of the $1-billion- 

.-\ . iaar m:t! kct  fv t -  h t ~ v y - d u t y  1aunclt.y pre~cl~lcts. I , . 
1 he hc.. , a y  of t11c no~lphosphate br:incls was brief,  ho~sr- 

1 
4 

( . I . .  I.;ist. F~ ,p i t> r l l l ) c~~  thc Siirxc'on Ccrlt~r:il ; ~ r l c l  othcl- fcti- 
:ll f l  c : ~ i e l  t ha t  somc ~ ) l l i ~ l ) h : i t ~ - f r c e  deter- 

r181lIs ;it.(! li:~z:i~.tlous to human hc:ilttl. Since then, sales of  
J I I ~ ) ~ U S ~ I ~ ~ ~ C  ~)roc!~~~.!s-- in ~ v h i r l ~  l)hosl~h:~te i:; rrplnced 
ostls \vitll 0111-f;ishioned washing soda-have slid by a 

. hT(~\.I~i.tt~,;Ii~:is, :L rltirlll)er of ~ ! : l t ( ' ~  ant1 localities a r c  
i i r  ;thcatl \Irith \):ins on dctc~rx,.c~rlts c.ontaining l~hos -  

1:itcs. I.nst rnunth Proctcr  Q Carnhlc nritl Co l~a t e -Pa lm-  t 
olive: a~;~ ioun~ 'c , i l  t1i:~t they would n.ithtlraxv f rom the 

.tc.l.~t:nt ninrkct i:i :it I tast one sw:h ;\I-en-n:~de Corlnty, 

.:~~~i~lii--l-:it!i(~~. th:t!l d i s t r i t~ute  \v:~shiri~-sot1:i detcrgertts. 1 , ) I  .sonic. pl:i(-.tl.<, :.!?i*~,vfore, the no t~phosph : r t~  ~)r-otluc~:rs 

:I!:IJ. \vin ;S \)ik:!:-t>l- ri::i~*ket sha re  i i~ : t i n ,  1 ) ~  (l(af~111t. 

4 
I : , ~ \ . t ~ ~ . l ) t ~ ~ . : ~ t i ~ i ; s  o f  t h e  tit.tet.at~rlt (~oritr.o\.c.~-sy 1)y notv 

i1.11 sl)l-,,;~(l \ ' . ' t ~ i i  l)t,yc~nrl the cbc>i.t.i(lors I J ~  iri(111stl.~. ;ln(l 
.~o:.c~l.tinl~~rlt. ; 1 t . o 1 1 ! ! t i  the c ~ I ~ I I ~ I . ~ ,  c~r~~ic.~~t.ric~cl !io\ist~\vivc~s 
. ' I . I ,  : ~ t  :t I I I Y S  ;!> t o  i ~ i ) \ v  they I::I~I l : t~~: i ( l t t~-  \i,i11101it ritti(>r 

; i ! t  01. ftt:il-. :!III! ~ I I  \{.hiit \-I:\(! b t > ~ t ~  ( ! ~ i ( ~  01' thc, ~ ~ l ( ~ . i t  l)l:~<*i(i 
i\v:tttbi.s I I ~  s ,~ i ,~t~t .e- - ! im~lology,  f ! ~ t ,  s t~ t t ly  (-lf frvsh t 

ivater-cspcrta have talieri to lunging a t  one  nothe her like 
t ~ ; i r ~ . ; ~ ~ ~ r ~ t l : i s  i t 1  ;Ingry i)ul)lic tiisputcs over the tiirncnsions 
;tnd ~)o.;siLle c;iuscs of the prublems afflicting the nation's 
I;tkcs : i ~ ~ d  strcams. 

What's in t he  boxes 
The  c~c~~itrovcrsy has  focusctl ilnnccu.jtomed xttcntion or1 

tticb clc.t;lils o f  tlctcr)rc~tt forrn~ll:ition. The  b:tsic i~riirctiient 
o f  all ~ l (~ tc~rx , .c~r~ts ,  ~)hc)sl)li:~tt~ o r  rtcinphosph:itc, is ;: s1irf:ice- 
: i ~ > t i i ( ~  :ixcrit, o r  "strrf:tct:~nt"---a sor t  o f  synt1:r:tic soap, 
clerivctl from pc t ro l e~~n l ,  thztt makes ttp 15 to 20 pt.rcent of 
;I tppic:ll 11t~n\~y-duty forn~ula .  Surfactarlt  is the  ingredient 
chicfly rcssponsihle for  ac t r~a l  soil remov:tl. R u t  it cleans 
cot tc~r~ ;~n t l  somcb o th r r  f;tt)r~c.; poorly urll~tss comlincd with 
chcnlic.:tls kr~ovzn a s  "b~t i l t fc~ .~ ,"  \vhich ct-cate conditior. - 
i l l  the tv:~s'n w:ite!- tha t  enable the surfactsr l t  to \ s t - . , -  

efficiently. For  a q i ~ a r t e r  of a cetltury the  most \virit2,, 
usctl i)~iildclr has bccn sonlc form of pho ' ; ph ;~ t~ ,  ~ ~ I i i c h  i - i  

rc.c*cr~t yc:~rs  has account~tf for 35 to  5.5 pcrcerit of most 
detcrgclnts, by weight. 

I ' l io~phates  assist the sur fac tan t  chieily Ly softening 
n.:ltcr i ~ ~ l t l  by kceping dir t  and particles t ha t  cause hard-  
ttr'ss i l l  Y ~ I < ~ ) ~ I ~ s ~ c J ~ I  SO tha t  they a r e  rlot redeposited on 
(.lott~c~s or  O I I  t l i ~  marhirit~. Othcr  f:lillili:~r ctic~micnls also 
h:~vtl tho I)oivcr to s t )f tcn w:iter or to limit rcdepositinr. 
of d i r t ,  but  1,hosphatcs pel form their varioils function:% 
c~spt~c'i:illy i t ' t > l l .  JIorc~ovcr, they a r c  csccption;llly f r ee  of 
ri~rtlt~s~i.;ii)!t~ sitle effects insiclc the washing rnxchine. Everr 
thost' \vtto OI)I)O.SC j : b e ~ ~ ~ ) h : i t ~  I:ii~tlclry ( i (1 t~ rg~r t t s  generally 
( - O I I (  ( l i l t >  that  ;itrtom:it ic.-dl\h\i ashcr  detergents arid some 
ir~cl~istr i :~l  ant1 instit~ition:ll tl(.aniny products coult l  no': 
\vvt.k s;itisf;tctorily ivithor~t ~)hosph:ttcs. 

1l'ht.n rli'tcrgents first became commercially ax-ailable ir, 
the (.:lrIy 193O's, thray consiste(l ~ ~ l r n o s t  cntirei!; of  surfac-  
Lint. Cnt i scc~~~ent ly  they c~1c~:~rled cottons badly ::~ritl made 
l)r;icttc:~lly no inro:ids :~x:linst sn:ip it: the  gr rcery  storu-r. 
h'ot r l  nt i l  1!).17, 1vht.n l't.o(.t (:r 8: C,;~mt)le's 12'ide first c o n -  
1)int.d strrf:tct:irlt arid p1:o~ph:~tcs  in the s:irne box, did 
tIctt.r~:t~~rts nroil.:r any  crit'-:iisi:c-inl :inlong ci)nsrln;crs. Rut  
f t o ~ n  tiicn o!t, en thu~ i :~ ; rn  l)c.c>;~n:e nlmoit too n:ild n de- 
sc,~.;r,tion for  \vh:tt :in:or!ntc.ti to orle of th.. ;v;tt~~t.sii~c?s of 

i:cszcrci, ns.<rtc.cte. t i t * ! ' :  Boyic  



!lusiness history. JVith phosphates adtit;tl, detc3rpents 
i anud notic ~ ; ~ i ) l y  bettci- than soap, ant1 were ~ii( '~tpc?r, 

too. And bec;ir!sc t h ~ y  le f t  so little r e ~ i d u c ,  they m:ide 
~wqsible the clcsign of modern ;tutornntic w;tshirl~r nia- 
chines. I n  haif :L clozen years, housrb\vive:i ~.eleg,r;it~d sonp, 
with which prople h:td been iv;lshing clothes siricc the 
c?a\iln of  history, t o  a minority s h ; t l ~  of the  1:~undly- 
proJucts  rn;trkct. Some ma~tuf:ictul-ci.s tritvl to holtl bark 
the  flight f rom so:ti~--notably l,cvcr I:rotltt~~.., which con- 
t i~ iued  to spclltl some $T, million a year p r< )n io t i i ;~  lau~lt l ry 
soap. Lever, s,.ho>c Ririso TVhite had bee11 tilc coi~ntry 's  
best-selling soap powder, plaintively ;~c!vertisetl : " I l i  IISO 

White o r  R i r l ~ o  T3iue: so:lp o r  detcrgcnt,  it's ( 1 1 )  to you !" 
Fly the e:irly 1 3T,01.s the ver(1ict was i n  : Riliso TVhite wa:, 
clearly nrashed 11p. 

A food that fills a universal need 
Since then, br:tnds of detergents h s e  corne and gone, 

but  none has ever :ippronched the astonishin~g market  
;il)pc:\l of Ticic. I'roctcr & Cl:\mbIc :ilso nl:ilic~ cight othcr 
successful heavy-duty detergents, but  the c h n ~ m  betv:een 
i ts  total share  of t he  market-recently around 50 per- 
cent-and the sh:tl-es of Lever and Colg:itct-Pnlmolive- 
both well under 20 percent-derives over\vhelrningly 
f rom the s:tlcs of  Titlc. Eetween 19.19 ; ir~d ID(;G, Tide's 
' - ;qh-pho~phnte  fo~.muln ivas protected by one of the tic- 
: .gent industry's r a r e  patents, and in the  early ycara, 

before Proctcr & C;trntle began grant ing  liccnses to some 
qther  manrlfacturers. the  product had about half the 
market  to itself. 

Eve11 now, n h c n  important  qualitative ditTercnces 
among leading drte!-;crnts have cert:iin!y 11:lrroived and 
possibly tlisa;)pear.ed, Tide's market  sha re  is 2-1 percent. I t s  
closest competitor is Lever Brothers'  All, ivith 7 perccnt 
(including Colt! TT'ater All).  Tide's cleaning pt~rfol-rn;ir~ce 
rctnlnins the st:i:;d;trd :t.q;iirlst which newcomers to the mar-  
kct judge t h c m ~ c l s c s ,  somctirilcs even ~,i:biicly. C'lnirncd 
all early :id for  P u r t s  Corp.'s Rrillo: "At ]:\st a no-phos- 
ph;i tc detc:gt.~~t th :~ t  C I C : ~ I I S  :is white as  Title." 

Phosph;lteg h,ti,e shown thrnlselscs to ~tn~t.suai!y 
sa fe  a s  well a s  cfTrctis.e con~pounds. Thcir  prcscnce en- 
abies detergents t ~ j  clean with less alkalinity even than  
soap. Though t h ~  f c t l ~ r n l  government annk~nlly receives 
reports of arou!id 4,000 ingestions of cleaning prodilcts, 
n1,ustly by :v.oilnp children, no deaths o r  even serious 
injuries a r e  kno1,s.n to have been caused by phosphate 
lzundry deter-;:i.:~ts in a generation of use. Phosphate, 
i n  fnct, is a cor~st i tucnt  of many foods. Several rni1lio:i 
pounds are  consunird by Americans each yecr  in beer and 
soft  drinks, of which the  ~ ld- fashioned lenion p h o ~ p h a t e  

- s  a f:imou.; es:in:;)lc. 
,ndeed, it ia the role of phosph;itr as :i fno(I t ha t  has  

matie it so controiersial ;  for  among the or6:ani;ms th:it 
ih:ire tht? univcr:i.il need for  a little p h o ~ p h o r u s  in the 
,!:tiiy diet ;ire ;icl~~ntic weeds anti a1g:te--microscopic, 
n:ostly g~.eeni.~li p1:lnts t ha t  live in water.  I n  limited 
, i t ~ ~ r l t i t y ,  a!rr:le art. beneficial, creat ing oxjyen th ro l~ph  
;,hotosynthexis ant1 forming a link i!l thc nc j~~at ic  foot1 
ch:~in. An esces.: of : I I ~ ; L C ,  however, is n riuis:ilict~, though 
not n pcril to hurl::ir~ hc;ilth. 

During certain scS;tsons, algae pruliicraie in some lnltcs 
: : r i t i l  they becor~;c \ l:>iblp :is u n s i ~ h t  ly Ei.cerl "l,loor;~.-," on 
\!,t. surfilre of tilt, v:;itc.r. LVhcn thrsc> sil/rifi~.f\~lo~ls :\ \LT:~C 

.lie, they car\ ;)i*vtiuce obnoxious ociol.~ an(! sonlctirnrs 
;;ash sliniily a~liorc..  Furthermore, ~vh i l c  live :ilirnr give 

off oxygen, dead alpne-Iilie a n y  o r ~ a n i c  waste 4. 
w~te r - - cv : t t e  \:.h:it is knoisn a s  biochemical ox)-xc 
ni:~r:cl ( R O D ) ,  prn\.clk irlx bactt!rial activi t ~ .  that  I-,:: 

:L I:ikf.'~ oxygen sLIrti)Iy. Irt Sc\-t:l-c c::it!h this C:LII t i tb.-  I r 
t11t. l a 4 ~ ' s  ahility t o  nurt11re c c ~ . t ; i i ~ ~  tIrsir:\blc \r;iri,.ticb.: 
fi-h, inc . lu t l i :~~ trout .  Stll!, tbc far i~i l inr  ch;l~-i:e thztt t 

f;imt>us V.S. lakr~.; arc' "dc:xtl" is irnprt>cisc; :it b e ~ t .  1 
E r ~ c ,  t h r  nto:,t freclitcntl!: mournr:l, is 1,atily poliilt 
(l:tr.yc-ly i v ~ t h  s\\t~.:L:i~\c~~s c ~ ~ ~ ~ i ( ~ ~ r : ~ l ) l y  morv ~ ~ o x i o u s  
:rl~,.nc), ant1 recent r l~~~*n t l c s  hn:.e seen n n7arkcltI ch : tn~ 

proc1111-e ;is n1uc.h fish ;I.; the other  Clrcilt 1,akes cornl) 

I 
tile kintls of fish it c.n~tairis. i:ut 1,:tke Erit: c t ~ ~ ~ t i n l t ~ ~ s  

:~ntl i n  1970 yieltictl tht. h i ~ ~ c - : t  catch in its history. XI. 1 r). II:~slcr,  tlircctnr of the U n i ~ e r s i t y  of TVisctlrls~r 
highly 1-c;rnrtletl I,al~or:itory of Limnology, n1i;rns 
self strongly with those ivho wan t  phosphates out  o 
tel.gents, yet  he obsr~*ves :  " E r i ~  will be i l ~ o ~ n t l  

to s;ty ~.cl)r~lsive." 

4 
thoris;tnt!s c~f ycnra. Instcall of c:tlling a lake de:ttl, T l i  

I 3I;tlly t)otlics o f  v;:tt{.r np{~:t rclltly can never s u p ,  
e s c ~ ~ s s i v c  n l ~ ; i e  x r o n t h  because t h r : ~  are to,) deep, f:! 
moving, rnutfdy, o r  co!d. But in lnke.9, ponds, and o 
slow-movinl: ~v ;~ tc r . s  the nvailnhility o f  nutr ients  i.q r I ' 
the f;\cto~- critic:~I to whcther o r  not  algae ge t  o11t of h:tr 
Indrcrl, the tcchrric;ll term for  the procc.qs by 
1:thc.s t)ccon!c c l r t ~ ~ r t l  with n l ~ a e  is eutrophication, 
dcfir1r:d ;is ov~rfer t i l izn t ion  tvith nutrients.  E u t r  
tion is common in  n:tture, for  nut r ien ts  en ter  iv:iti.-- I 

soul-ces ;&a viit.irti ;rs ra i~ i fa l l  and  the dccorn;;ircitir: 
dt.:ld fish. li'isconsin's Creeri Ray,  to take onl. exxn 

it. E i ~ t  huni:tn :icti\.ities can great ly xcceIeratc thc ; 

I 
was blanketctl with :ilg:le r h c n  white nwn first rlir:; )s 

ess, a s  hns happenrd in Lake Er i e  and elsc?~i.herc. 

aKe, inciusti.i;ll u-nstes, ancl the  runoff of agr icu l t t~r :~ l  

ll 
puts nrttrierits into 1;tkes chiefly tlirough municipal sc  

tilizer dur ing  rainstorms. 

Drlergenls have scrcbhed m;?p l r c m  nr,-,1 l ~ u n l - ,  rc,.m; "-' 1 
f ~ g u r $ ~ s ,  from the Soap and Dctr.rqenl ksssc~~l : ion,  relci 13 521 

k i r d s  of soap and syc:hcfic dc't:rncn!-,. In r2cqi.i yp:jrs Id2ndr 
have arcoiir.:ed lor only a rr-ilal! prsportton of s c l p  ~ 3 ~ 2 s  i 



Iir:ce ~.cc/t~il-c fiftchc~r to  tn*(%rit:; t l ifTc~~.c~~tt ttiiti.ictlf.~, ( I F  C ~ ) h o y ) h o r ~ : s  is (j11:ttitit:1ti~-t<!~, ti.11. !;!~I.II II: : ,~:  irr:;)ot.- 
Ctc~. c ; i rhe~:~ :L:!<I ~~ i? . r . o~ : ( ,~ l ,  -4 s, I O I I ! *  i t s  c!tht:r I I ~ , I , ~ . Y -  

t~o~l<l i~ io t ! s  ( > ~ i b L ,  ;ilx;ic \sill t ~ ~ i i l ~ i l ~ ! ~ ~  ! 1 1 ) t i 1  1hc.y (,Y- 
~t the: ;lv;;til:tl,lc. s ~ j ) ) ) l ~  of so111:. ~ i ! ~ t ~ . i ~ . i t t .  '1')ica O I I ~ .  th;tt ! 

:s o t ~ t  first is s;Litl t o  hc "linii tin$:." I)iffc~rt~llt nr l t r ic~r~ts  

4 I D ( $  l i ~ i ~ i ! i t ~ ! :  i l l  ( l i ! l ~ t ~ ~ . ( ~ t ~ t  lto(Ii<~s o r  I \ , : I ~ I ~ I . ,  o r  ( s \ , ( b t ~  i t 1  

-.:cni{: lrotly of \v;~tc~r  ;tt tlilTc~l-~:~it t i r l t ( ' s  : L I I ( ~  ~)I:ict's. 
: t1cl.e is riot 111tirIi h;it-cI evi(1(-11ce tIi;tt 11liosl)horl1~ is the1 
.ieltt chiefly t.cspor~siblc fo r  eut~~o~,hic . : i t io~t .  T3ut of the. 
l.icsilts th;tt rn:iy 1x3 r(~s1)otisil)l~, j ) h i~s~ )ho rus  is consitl- 4 . ( I  l h ~ :  rtiost c~ i j~ i l t~o l i~~h lc~ .  Unlike t l i t t .o~cb~~,  which j~:tsstBs 

.1-1>. throuxh soil ;~rltl c:c:l evcn 1 ) c ~  ost~-;ictc~tl f rom thc 
ios1~1ie1-c: 1)y some typ(!s of ;~ l~ ; tcs ,  j)ilosj)ht)t.~is is (sfft:c:- 1 1:. tr:il)pc.d by most  farmlarltl anti by properly func- 

1!1i1lg st:ptic sgstcnis. 111 many lnkcs :IS n ~ u c h  :IS 70 per- 

I t o!' the  i11c.oniing j)hosphot-tis is t h ~ ) i i ~ h t  to flow f rom 
I I  ic.ip;ll sc \ s ; t~ i .  j)l:ints. Of the  ~ )hos l~ho r i r s  corttninr-.tl i r i  

ii.:igc:, 49 to 70 ~)c!rcent often conics f rom phosphate 
t:r,qctt!s--;ilitl rit*:irIy :ill of thcsc :ire! nl:ttlufact~irctI by i t t111.t3~ (.orl,c.)t.;~t ioils. I n  sum,  the  sin1l)le espctlicrit of 

t.c.iftg th ree  con1j);inic.s tu ch:t~!ge their  pi.oduct formulas  
*:lit ctlinlitiate closc to 50 ~wt-cent  of :?I1 t he  phosphorus 

I ti;: illto sonic lakes. Yo other  nutrit*llt oficlrs any  com-  
,;ct~lc j)ro.-;pv(:t for retluction by fiat. 

I ' l l t b  isst:tss i l l  t h v  tlcbl);~te :~liottl ~ ~ l ~ o s ~ ~ h : ~ t c ~ : ;  :tr-c oftc~rt 
icd ~ s i  th those in n well-rcnic~n~l~c.~-c~d contl-ovcrsy 
d c ~ t e t . ~ c ~ i t s  tha t  fo;imcxl i l l  ~.i\.csl.s ; i l i ( I  s t l . t? ;~n~s,  :11i(1 II) 

! !  t l  more r ~ ~ c c t l t  but :ilso cssor:ti:til!* L I I I  rc7l:tttxl \:.orric~s 

C 1 1 1 t  tho  sitlc cbffects o-f enzyrntl iI~'ti 'i.gc~i~ts. I l ! ! to~-~( l i~ t  
! X I  first Gt>c;i~lli: :I n1;ttter of n:itiotl::l cc)tlci1~.r~ in the onr.ly 

#:;(I'.:, \:.tic11 I:c1)rescnt:itive Iletiry S. 1 : ~ ~ : ; s  of  IViscoli- 
, ;t!no~li,' o t l~ers ,  po i~~tec l  out th:it e l t ~ t ~ ~ ~ . ~ c l ~ t s  \vt.rc I )<~I.-  
i~r ig ,  ; t r i c l  son:ctinlcs suds i t~g ,  i l l  t h c  er~\.i~-olinletit .  r1ftt.r I. ; I I I \ .  ;cs.~c~!.tio!ts t)y U.S. niar~uf;tctr~t.c~t..~ t h:ct the  problcrn 

.!:- irl!r;lct:il?l:., Reuss \?as at)lc to  dis~.lose triulnphantly 
lt !;er:i?al? ni:i~:~ifncturers were  otl the  vergc of pro- I -  L , . ~ i ~ c  i~i~)(l(*~:~.;c~i:t~~lt: ( i e t ~ r ~ t : t t t s .  Tho sol~:t!~\rh:it at):ishccl 

.S. r i ~ ; i ~ ; ~ ~ f ; i t . t l i ~ . i ~ ~ . s  s\vitche(l c ~ ~ t i l . ~ . l y  to i~iodcpt-i~cl:thIc 
~>r.gciits !!I 1965, ; i r ~ ~ i d  t11rc::~ts t h:tt t'u~tgi.c>ss \vt)~~lt l  act  
. he,). did :-lot. I 
]'he foitnl i l l  the  rivcrs xvas c:iusi.d by s ~ . ~ r f n c t n n t ,  not 

1 r,si)t~atcls,  id the problem W:LS sol\.cti t)y switching 
Jnn cht~i~lic~itll>. "h:rrd" to "soft" s ~ ~ t - f ; ~ c t : ~ t t t .  Surf:ictnnt 

.:IS also the  t . : i r~et  of  a b;trl 011 s;ilt>s of all dctergrllts,  

C 
osplcatc or  rroril~hosphate, inlpostd 1:tst year  11:; Suffolk 
~ i i l ty ,  Lo:lg Islanci-an a r e a  where chc~micals in sciv;ige, 

, t ~ i ~ r ~ l i ~ ~ g  ~ l e l c ~ . ~ t ~ ~ i t s ,  sor t~e t i~ t t t :~  rt>cyt:lt: ljclt\vce~i ccssj)e)uls 
\vc~Ils. F"t*st~rn:rblv ni;t:iv Stiffolk i~r~~tsc~hol t l s  :II.I! still 

ttj11g sc\v;ipe in their  c i r i t lki t i~ \\ ; : t t l-;  hut  a t  1e:ist i t  
gi.:~clu;ilIy bcnconlc less visibl~l. 

, very real culpritn 
I)ctt1rgi,~it  n!:thcrs gener:tlly tI:ite the  emergence of 

, h~s i )h : i t t~ s  as :i 1)iiblic issue t o  Jiily 31,  1'31;7, when Stew- 
L 1,. Uciall, th(l11 Secretary of the I i i tcs~-i~r ,  addressed the 
,111stl.)"s Ic;itle1.s a t  :I meeting i r t  \Y:~shingtoli. Accortling I 

$ )  t111: oitic.iai t es t ,  Utlnll noted t he  ~ ~ c c o m n i e r ~ d a t i o r ~  n f  n 
,~,.ilitic;il cuni~nitttre s tudy ing  ini i t .  Erie  t ha t  "a sl~it:ib!t: 

I i l)sti t , t~tt~ s!10!11(1 ~ I L ?  fo~111tI to  t s t > j ~ i : i c * t !  ! ) \ I ~ ) s ~ J ~ : L ~ ( > s  it\ ( 1 ~ -  
1.gcrrt.s." iI~~:ci!rit.ri: "\Vc ask t h :~ t  t:ttl ?0:1l) ;ittd tic~tc't.gc~~it 

i i t ius~ry t f o  !(is! th;tt--\vc~l.k \vi:h 11s ti) I-tascal-ch nt~t i  dc- 
.lo;) s ~ ~ b s t i ~ u t c * ~  . . . \Ve \v01iI~1 h!i;;tb 14, scc n re:iso~lablc 
.:1(111:t1 i.t!!>i:tct~~~ic~\t." 

li.~tetic'i-5 had i.t:;t.wn to t'i![.l thnt  they coultl 

The c?;arket shares of the big three shrank a s  agitated consumers 
switched to  phosphate-free detergents, suppl ied by doz f : . i s  of smaller 
competitors. But sales of the phosphate-free brands renci-.;d a plaleau 
last spring. and have 14?tcly declined. (The f i ~ l ~ r e ;  on !fir: chart, based 
on  industry eslimJtes. represen! shares o l  the total U.S. marks! lor 
I1<-3vy-du!y laundry prodrictr, sold in stores.) 

rnt5et t h ; ~ t  ;rii:lI. 1% 19f37 thtx nl;tjol. clctl*i.;iciit conli,:l- 
tlic's, ~vhicbh c* i ) l i~ t ; i~~t . l~ .  e?.;l)c:t.ir:ltsrlt \l;i:h rlc\v nratcl.ii1]s 
i t )  h 0 1 ) ~  of' K : L ~ I I ~ I \ ~ :  ;L ~)rocI~i,:t ;itI\.:i::t.tKy ~ v c ~ l .  ttlc:il. rii,iils, 
\sere ;i\v:i~.e of  the C O I I I I I I ~ . ~ C ~ ; ~ . ~  p~.onlisc et' :i ~)hosl:hate 
s ~ ~ ! ) s t i t ~ ~ t ( ,  krton,r~ its so t l i t~n~  tlit t . iIotri:t~c~t;~~:~, ~ T ~ I .  
F i r s t  p~.ciclucc:el i!i (;i!rm;ir~y d u r i r ! ~  tflc ln:;')'s, S T X  hiLtl 
for  \..ears 1)c:t:n conside!rt;d ~ O O  ~ S I ) C ~ I I S ~ ~ ~  f o r  g p t 1 ~ ~ ; i l  US,:. 

I?at imi)l.ovr.il rz!rthotfs ctf syi~thtasis p;tt,cll:~.~i i!! 1gGz ily 
;I tlivi:;io:~ of )\'.I:. (;!.:tee i'cj. b!-oirg],t ) \ v l l  co:;ts, nlirj 
t c s . q t  s i t i t i  ic.;itc$tl !)];it i 11 soltci: rc~s1)ct:ts S'r.+\ it:;!; pyprj mo1.C 

effective t h a ~ t  phosphntc. 
The rcatlincss of (1vtct.gc11t rn:lkc.:rs to  ccjo;)er;tte v:jth 

C'tl:ill did !lot, hoivcvctr, groiv out  of niiy :~~ ; . t -~e~nr , r i t  t hn t  
their- pl-otlticts \ircr*: 11arnlir:g the  e t t r . i ron~nt l~~t .  Despite 
corifitlerit a s s ~ ~ r t i o n s  such ;is Utl:tll's t ha t  "phnspl-latciu a r e  
a very rc;il citiprit" i n  v.-rlxter polluriotl, t he r e  \vas prac- 
tically 110 cotlclusi~.e eviiierlce one way o r  the  other.  11:- 
tlcc11, evcLil tt(jvx., aftt!r niorc than  foul- yct:irs of by f a r  the 
rriost irttc.tlsivc: stu(ly thest: n1:lttnrs h;lvc evt~r- 
nobody has  tlcfnitive answers even for  s t ~ c h  elementary 
clucstiorls ns hO\v n1:llly I;\kcs i1I.t' tt.out)lt.d by algae-to 
s:iy nothing of miore sophisticated problems such as wha t  
the  limiting nutr ient  may he ill each rnse. 

One of tlic very f c i ~  ;ireas of con:;crl..;us nrnorlg t he  
people \vho stutlv \vnti:r is thnt  in I:lk(:s i.:heri: eutrophi- 
cation h;:s ccjirtcitled \l;ith ir~crt.n.ic.* i l l  se\s3gc?, tUt;ll re- 
n!ovnl of se\v;lcc tt.nrts t u  redllce o r  i.linii:~:c!r t11c prob!en~. 
Total rcnloirnl has  t~ecn  t r i rd  n-ith xoo(l rt.s:rits a t  si.!ch 
p1:ict.s as Lakc T:ihoe i n  C:i;i fni-it::! ;!ilr? :S.:.:L:tft.'s L:!ke 
 shin; : t - i t  t t  is i t  t i  tht: 
lakes ;illtl c!is,~o~.gcd elst,n.i:cl-t.. 

Tlic~ru i:; coiisitIer;!l)Iy 1t:s.i scic:::.i!lj: :tc*c:or-d oi! rvkcthcr 
~isc. of  nclva!:cccl st';vaKt? tt.e:~tnlt:ri? t o  ~.t.r'lo;.i~ juh t  ;t six- 

. , y l ~  I I U  t ~ . i ~ ~ i t - - p h i > ~ ~ ) l > ~ t ~ t i ~ - ~ ~ ~ i  1 1  i n1!)1.o\.~& 1:'kt:s. ! ~ ~ s v ~ ~ - -  t - -  
icnce nt 1,nl;e Zurich in  S~:,it;~.t.rl:i~:tI sl:g~,-t.f< t h a t  it e..11; 

r * , : :  * i : t : l c , , [  jj,:g,. IS/,' 



/ 'T APdE FOfi,i\bi IN THE 

I dli/ O V E R  PHOSPI-IATES ro )~ t i~ i~ r ! c i j ro~ : !  l,fr:r. 7.f 

.: i l l  \vntcl.s ~vl!c~i.c t11c. ]in~iti!lg nut~.ic-rit is 11ot I I !~<ISI ) / IOI .~ IS ,  
h tl-catrncr:t c(l.:llc[ l)c \s.holly incflcctua!. 011 thc irlc,~.its of 
licil rc~niovnl of :I singit> ~lut~.ic:nt, sucll :is i~:ouI~I I)cl 
.itlvi~i by l ) : i t~~li~lg ~ ) h o s ~ ~ l ~ : ~ t e s  in (l~!tv~,g~b~lts, info1.111(~1 
nion is very much cliviclc(l. Somc aut1101.itics thilili stich 
; t c ~ )  ~ o u l t l  havc value> in slo\r.i~lg thrb clc.tcr~.i~~.;~t.io~i of 
::iin I:lIi~s. 3Iany ot11c~l.s ;lrgue tha t  I ) ( ~ c ; I L I ~ ( ~  tllc* (111;~11tity 
; ) I l o s l ) h i ) ~ . ~ ~  nc~c~c!c.l to su l )~ )o t t  nuis:i~~c~c gt.o\i.ths of ;i ls:~c 
..o tiny- on t l ~ c  ol.tlcr of tcw 11:11.ts pel. I ) i l l i c ~ ! l  - s i r ~ ~ i ) l y  
ving the ~ I I C ) S ~ ~ I ~ I . L I S  cotltt~nt of tyl)ic;~l S ( ~ \ V ; I ~ ~ :  f l .01~1  

.Ilal)s 10,000 to 5,000 11:11.ts 1)cr billion \voulel t l i ~  1 1 0  gootl 
:ill. I n  the ;col.tls of IVilliarn J. Os\valti, ;t l)~.of(~mol. of 11u11- 
lli~alth ant\ sntlitary cr~ginccl-in: a t  Be~.E;c.liby \shi) \\:is stutl- 
;rlg:ic for tivcnty years, "To nltain tl~ct lois gtso\\.th rates 

~ l c t l  for clfcctivt? nlgnc contr.oI, con~p l~>rc  1.c1111ov;il of :I!- 

1st :ill j)hosj>I~:ltc a11(1 tliL1.ogc~11 ~ v i l l  p1.011:il)l~ l ) c b  ~ . i ~ ~ l t ~ i ~ ~ i ~ ( l . "  

1 emergency tone 

':or a cou j)lc of 3'!>;1iss ;tf tc81' Stbt-~.ctnr y I!( l:~ll's r*sl~o~.t:i( ion, 
b I)ig ( i t~ t (~ i . g ,~~ l t  i~~:tlic'~.s ;11111 111~' f ( ~ l c ~ ~ ' ; t I  ~ I ) v ~ ~ I . I I I ~ ~ I . ~ I ~ ~  \\.01.1<c-11 

:~.thcr in rc.nson:~l,lc amity. I'lwctcr Rr. G:~rnl)lc~ vc:is :~l~.cb:itly 
ii~l.irncnting ~vitli  small a~noi tn ts  of N'I'X in a fc\v clotc~.- 
i a~i t l  the govc -~ .n~~ ic~ t t ' s  1)ositioli or1 ~ ~ l ~ o s ~ ) l l : ~ t c s  11:- 

illctl quite coi;sistc'nt \\.it\\ Ut1:tll's slx:c.ch. tls stat,ctl as 
,>11t1y :is l\\lg~i:jt, l!%!I, ~ I I  :III c~1111)Il:ttir I I \ ~ * I I I O I . ; I I I , ~ L I I ~ I  I I ~  
i . i ~ l  D. Don~inicii, Cor~lillissiolic~ of 1111~ I"!~(lc~~.al \V:lt~i. 
:!ittion Col-lt1.01 .-2ci11;inist1.atio11, the ollici;ll position :\-as 
.-: "'l'hc ~.c~!ltictioll or clirni~lation of ; ) ! IOS!) ! I~I I I . ;  f~.onl 
cs~.psnts is tlc.si~.:~l~lc in  ci)nccLpt hlit i~ntl~~sil.;tl)lc fo~ .  im- 
:nttnt;~tion ( 1 1  l i i i s  !i , , t t~," 1)c.causc sul)s~i t t t te  ingl.c.tli(bnts 
ii!cI C ; I U S ~  ot!li.i., c , ~ t ~ t ~  IIIOI.C S(>VC~I.C, pullu tio11;il c*!T~'~ts." 

::t.lutiorls 11ct1vc~11 thc big tl';i.cc an(! \\'asl;ii~gtot\ coo!(~l 
,icily, I~o\vc.vc~~., i l l  t l~t '  \v:tkc' of hcar.i~igs 1 1 1 ~ 1 ( 1  in I>c~c.c~~l~l)c~r., 
; ! I ,  Iiy i111: I ioi~stb cbons(+~v:ltio~~ :11i(I n:ttt11~;11 ~ . t ~ s o i ~ ~ , c t ~ s  ~111)- 
; i i~\ i t tc~c,  ch:iil.c.tl I )y  the clcte:~.~cwt ninjicl.~' 0111 ~lcvl~t.sis, 
,!~t.y I < ( * ~ S .  St-v[\1.:11 \ v i ~  ~ ~ f . ~ x i c ~ s  ~ I ~ Y I ~ I I ~ I I ; :  :t 11ivihiot1:iI 
.si~ltl~tt. f1.ol11 I{'. 11. (7t,;icc, thc NTA pt.o(lt1r.r.1 st~.cbtll,rtll- 
* ( I  [!IC ~ ~ O l l ~ i ' ~ ' ~ ~ l 1 1 ( ~ 1 1 ' ~  c)j)i11io11 t l i i~t  satisf:icto~.y ~ ) l ~ o s ~ ) l ~ : i t c ~  
~ s ~ i t u l t ~ s ,  ~ ~ o ~ : t l ) l y  ~ ' l ' ~ 1 ,  ( l i t 1  cbsist :111(1 s l \ o ~ ~ l ( l  l)c :tllol)tc~i 
.liout fu~.tlicr c!cll:ty. Stung I)y the sut)com~~li t tcc 's  i111l)a- 
.ice, fe<lcl.al otticials soon bcgan talkinx :u~tl :~ctilll;l its i f  

~icc'cl to ~.c*j~l;~tnc tlcLc~.pc~~lt ~)hosl) l~: t t i~s c'o~lstit~~tc:rl :1 

r i o ~ ~ n l  eulc%l.gcilcy. This xl)rupt chnnye of to11r h :~s  \)c.ctl 
L I I ( ~  1 ' 0 i j L  of 1110ht L I I ~  L ~ I I I I ) ~ I ~ . I . ~ I s s ~ I I ~ ~ I I ~  tIl:tt t I 1 ~  ~ ( I V C ~ ! ' I I -  

, r ~ t  11:1s sitlcc' :;;i(T~.r.c.tl on tltcl p h o s p l ~ : ~ t ~ ~  issu(*. 
) l i t .  of thc first serious collisioris I)e~t?vct~11 clctc.i.~(.nt 
,c-l~tivc>s :inti goi.c.~.:lri~c~nt of1ici;tls canlet i l l  i l l : ~~ . c l~ ,  1!170, 
: ! tivo c1:v.i of itnj~ul)lic-izetl rnc.c.tin~s c.;tllc(l i)y Scc31.ct:ti.y 
' .,,)nl1ncl.c.c &I;~u~.icc, Stalls. Not i l~g  that t l i c  Iicuss ~.~bj)ot-t 

.-; n ~ . a ~ . i ~ ~ g  i)ulilic.:iticlii, : \ t l ~ n i ~ ~ i s t ~ , a t i o ~ ~  ollicials st:~tccl :is 
'11stt.y people ~.c.nlc.rn!)cr it - -  that  thcy ~llotil,'ti t " i  L \vouItl 
g ~ ) o i l "  to annoL!licc thc I ~ ~ I ~ I I ~ ~ C ~ I I I . C ' I . J '  i~~t ta~l t ion  of I.I:I!~IC- 
: i)l~osl)ll:~te I(~s1~1s i111111~vIi;it~~ly. 'l'hc conil):111y I ~ ~ ~ ) I . ( ~ . ~ ~ ~ I I ~ : I -  
-(A:; r . c s ~ ) ~ i ~ i l ~ I I  ~vitli :L tir.t;lilr.ti ~irhc. ag;tinsL 11:tst~ ac t io~ l ;  :it 
.,; c l i c l  st~.chs:~! tl:c vir.u. tli;tt K'l'A I I : L I ~  not l ) r i c , r ~  sulli- 
. i t  1 y tc:;tcd to jiistify c:i:'ly U:;ch in tllc ( l \ I ; l i i  1 it i1.5 Iltbc.t!ss:tl'y 
~x,l,\:ice tht? 2.5 L~il\ion l)ot~il(Js of l)\!t)~l)\\:~tt~ :~i\i\tl:l\\y 
, k i - ( l  into tlo;c~.;rt.li ts. 'I'ilt govchi.nnlcbnt ollic.i:~ls s ( ~ I : I I I ( ~ ~ ~  I :ik- 
:t l~:~ck by the :nilita:lcy of tlicb conil)anic~s' 1)ltsi tions. 1 I I I I ~ I S -  
c.scc.utivc~.s r.t~n;t.;n!)et 1)cilig :iskotl 113' St:~it:i, "\\.ii!. tloil't 

I t : t k ~  yo11r c:tse Lo I 1 ~ :  1)t~I)lic :ill(! jyat us air  lit* I l (~i+l i ' . !"  

: i t  tlic chncl of 3iar.cl1, 1't.octvr & CnniI)lo:i1111ot11:1:!~1l i i ~  f u l l -  

A p ~ l i c y  of say ing  as  little as  possible 



b T AND TOA5dl IN T H E  
(JW OVER PHOSPHATES C . I , ~ L , I U C ( ~  

osr)I~:ite c o ~ l t ~ . ~ t .  I,I.>VPI- J~1.ot11c~1.s : I I H I  ( ' o ~ ~ : ~ t ( ~ - ! ' : i l ~ ~ i o I i v t ~ '  
.i'tcci 11s st:ll)ilizc t l ~ e  phos1)h:itc. c.otltcbtit of : \ I 1  tl\c.i~. Ilr>;i\.y- 
ly  l:~u~ltl!.y tIc:cl.gclits :it al)uut 35 ~)ct.c.c.lit (ql1:11 to 8.7 
1.cc.snt clctiicr~tal pliosl)l~o~.us, a ~.vtluction ft.oili ;I ~~i.t.vious 

B I:I.agt. of roughly 10 pcrccnt. All 8.7 j,c~.c.e.nt p!~osliliu~.i~s 
!)tent is ~ : c I I L ' ~ L ~ ! ~ ~  C O I I S ~ I ~ ~ I . C > I ~  t h c ~  ~llinitllunl nt-ct11:tl for ( 1 l f t ~ -  

'c ! 1~3~~ . - t l u1y  c1c:i:lin::. I3ut Iiig11r.r C O I I ~ I ' ~ I ~ I . ; ! ~ ~ O I ~ S  110 

1 w a s e  clr~;il~ing poivcr sonie\vllnt, p:l~.ticulat~ly i t )  IiaixL \ v : i i t ~  

with llcnt-ily soilctl clotiics. Proctcr & Cn~ni)ir. ,  cl)t1\.itic:c~ti 
.:t its cor~lnintitii!l.g ill:~rkct s11:it.e o ~ ~ u s  sonlc~tllitig t o  roll- 

I 
!ner prt.fei.cncc fol higil-l)hosl)liatc ~)l.otlucts, \):is t i~;uct(I, 
.crc Icpally ~)crt~littecl,  to !ii:~~.l;ct some clctc~.g~.~tlls co11tai11- 
r u p  to 14.6 pel-ccnt p1iosplio1-us. This po1ic.y is c.sl)c.nsivc a s  

:IS politic*;tlly cl:tt.ilig. I t  ct~c'ntcs costs 1)oth 101. ilist~.il~utitlg 
!cwnt fo~.tnul;ls arltl for thc phospltatcs tllcin..t~ll:(~s, \vllir.li  

I scvc>l-nl tillics as cslw.nsive as the filli.1. mntu~.i:ll with I-: 
8ic:l~ tlitly :we 1):it.ti;~Ily t x ~ ~ i l ; ~ r c ~ l  in Lllc: 8.7 l)t*l~c(~tli 111.;11i(ls. 

)theme of unselfish concern 
I f  Ii'r,4 Iincl t~:tl~ninctl av:~ilal)lc, tllcl I . ~ ~ I ~ I ~ C C ' I ~ I C . I I  t of j)Iios- 

in t l c t t~~ .g~~n t s  might \srll liavta 11t.c.11 ;ic.rorn~~lisI~c.(1 
u t  3 si~t.iuus C I I ; I I I C I I ~ C  to the ni:lrket tlotnitlnnccl of tllc S' . .lil.tbcL. JI:ijor n c x  t~ntr:unts to the  clcltc~~-gc~~lt inc1~1stl.y 11:111 

.bn I.al.rs, p:!l'tiy 1)cc:tus.c Iitlgc ;itlvc.rtisitl): !)u~l~c!ts :tt.cb con- 
, . I . I Y I  nc.cc>ss:lI.y. l 'hc confusion follou.ing t l ~ e  sux1)ctlsion Ir :i'1"1 us(', il!n\.c*~c~r., i.rc:ltc.tl n uniqitc ol)l)o~.t ulii t y for thc 
! kch~~s of \v;isl:in~-so(Ia ~lctergc?t~ ts. A t  tli(bir j)t.:ik, I ~ O I I -  

I )s1)li:~te 1~1.uti:~c.t~- n1:iny with trcntl-catchitig nn1ilc.s s i ~ c ; ~  
C'ot~c.c.l,n, 1'ul.ct \Ya!vt., tlic: Un-Pollutc~., a1111 l~ :~r t l<~-C;  - 

i...cxcl roughly 10 ~)i*l.ccnt of the nt:~t.l;c,t. 

i n tlitl j)ror!tc,tion th:t iic'~-;ll~lccl tl!cl al.riv:tl of !iio \;,ashitig- 
:i I)~.nnc!~, r l 1 t 1  coi:lt!;oi~ !hc.tnc n.as unsc~lfisll co~>cc~l.ti for 
cnvit.o~?!~~c'lit, ~ l , i t > ~ v l  \vith intit:~:ltioits of ~cic.ntifi(. l]~.c.a!i- 

iit~glls. 'I'li<' c21:issic e s : ~ ~ i ~ ~ ) ! c  ivas Scal.s, I:OcI)!i(*\i'S first 
(.?rgcnt ce~rllt!ic.t~ci:ill fcnt~il-iiig, of all j ) c ~ l l i ! c > ,  Stc%\\-:l~.t 1 ..ill, \\.lie / I ; : ( \  I ]> -  t l r t a t i  r.c!tir.c&d fl.otli tlic Itltc~.iot' I)!~jj:tr . t i~ic~~~t 

I )  i)~.iv:itcl l i f t s .  L0:ill l)(,g;itl I)y ; ~ s s ( ~ t ~ t i ~ ~ ~ ~  ' '1 1 1 : t ~ c b  11t~ve~1. 
ca s ronlmc:.c.ial i)cfo~.c ancl I ivon't tnlic atiy nioncsy for 

l ! ~  tllis OII!.," :t1!(1 c t ~ l t l ~ ~ t i  l)y urgillg tl\c us(> of St-;~t.s' 11011- li 
:)~l)h:ltc> clt~tc~i.gt~nt "for our  \\-ntcr's snkc." 1 iis cl:\it~i tll;\t 

1 ~ v o u l ~ l  not "t:lkc any tnoncy for tlvitlg this one" \\.:is 
r:lly :~rsc\ll.:ltc, xi t - i~c '  i h ~ '  foes ~ ~ ~ ~ ~ ~ i f i c : ~ I l y t ~ i ~ l a t ( ~ ~ l  t(3 the CCII I I -  

,i.c.i;lls 1 1 ~  f ; l t t ! t . ~ l  \vcLl.c ti~l.nc,cl ovcB1- to a foutl~l:\:ion fot 111- 

1,'tI:ilI ~ic~glcctu(l to t~!(:ntion, Ilon.r>vcl., 1li:lt lie 
:~lso 5c.1.vi11g S(;al.s as :I co~lsul tant  on the c~~vi~x!ntnc.t!t, nil 

ncnt  for ;r liicli he dic! ncccpt pwmell t .  Scat.s confit,~ns 
,c f ~ v ,  n-!\ilv "snl:ill," was in the t!~ous:ln~ls e l f  tlol1:lt.s. 

,ttxll ili~5 >\v.itclt 1 8 )  :i l)l~osj))~:it(>-i~.i-t! f o t ~ t ~ ~ ~ l : ~  ( lo~~i) lc~!l  i ~ s  
of t l ~ c ~  c!c.tcsl.~c,nt mitt-let, to  an cst,ittl;ttt~tl :3 p(.i.esc.lit, 

:I.S \r.;ls soon :i\v:~-;il it1 ~ ) ~ ~ t . j ~ l c ~ s i t y .  I , : I~L sumlllct. :I fil'tc~c.11- 
,: 1;-ol!l Coni;cc.ticut girl tiiccl nltet. inllaling n cl11:lntity of 1 S: 1I:lmtlic.r cictte,j-#cnt \vith it~~rc*elic.nts silliila~' to  

in tltc) S{~,trs Iji .a~i~l; n tiio11111 1:itt~r C;IIIIC tlte Sul.~t.on 
.11:i-:\l's \i.ar.ni~ig rri)out t c ~ . t ; ~ i n  nonl)hosl)l~ntt. 1)1'ti(luc.ts. 
.s I1:iJ ali,cs;!(iy tlisr.ci~th:.c.cl th:lt isashing-socla t l o l c ~ ~ . , ~ t ~ ~ ~ t s ,  
,ic{j!lg its o\vli, c.cjal,i ili:lc'i ivalc fl:ltiic~jr~.oof fi~ii . - ; l ;c , . i  ( ) t i  I. I I I t i p  ;I fc.:zt a St.;r~.s its<aIf 11:uI ~~ioncac-~.c.tl. 

'(~t.ll:ij)s t.!~ta i~!tI;i~i(lt~st ( * t i t  of : L I I  C L A I I I ~ ~  ~ I . I I I I I  \ \ ' l~i~. l l )~ioi  
)., ;is 111j]iA(,ly :L t ~ ~ ~ ! . i ~ ~ ~ ~ ; i i  (, :L<!I , (~I .s : I~ '~ :LS St*:ti'.-; I ' ~ I \ : I~ !  

c~ncr~uri~ct.c!ct. \V!~ir.!l,~~ol is tlic c x ~ ~ I i ~ - ' ; i v ~ ~  s ~ ~ j ~ ~ ) l i c t ~ ,  of 
l<(~!;r~)oix~ \ S : I > \ I ~ : I ~  ~~i:tc~Ili~tt:s, ;itl(I s\~il!!t~t~~tl.:; (1: L I ~ -  

ICt':j L o  scb;:~..5 : i ( 8c ,o~~~ l t  1tt1. kn~o-tI~i~.~ls  1 8 f  its l . ( s i . c , ! l ~ ~ ( a : ; ,  t 
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TS AND F O A M  IN THE 

3 W  OVER rJtlOSPHkTES rri*'fit,).,rl 

c.::nccl.? 1'1.ot~tc.1. & (;arnl~lc ;~ntl oth131. r~~.otlilcci.s, i~i!~!.c.;i.<- 
g ! ~ .  ( l c s r ~ ~ r : ~ t c  i~c)rh to ~.e*sc.~ii, t l~pir  i1l\~c~stn11~11t in s'l'il :1111! 

, I;:ivcb :ic.ccbss to t.\.li:~t tlicly I . C ~ ; L I Y ~  as tlic* c~nly satisf:ic.tol.y 
,o\\ll s111~:;tit.utt~ f t11 .  pllodi)i13te, [)oilitc~(l out  that  tosts I I ;L ( I  
-c~(lucc~~l no cvitlt.1lc.c: of cal.cinogc.~iicity. l'licy rlottttl th:it 
~ I C ~ I .  cnl.c.ful cou;it~.it.s, :;uc.h as Canatl;i alitl S\~cclc.n, con- 

i ~ c i c a c i  to ~)t\l'rnit Srl';\. 
'1'111: Su~.g,.c.oll (;:n!~l.al r-c.spo~ltlc~cl that 11c \{.as cliss:ltisfitrl 

i : ! ~  tllc u.:~y scllnc of tlic tests ha(I t ) c . c w  co111liic.tv1l anel 
, 1 1 1 t c ~ l  aclrli~ion:il stu(lios that  coul(l take a s  long as tiso 
.;II.s. "I4'1uin the i~ l ( lus t~ ,y ' s  ]mint of view, it u.as t l ~ c  first 
in(. ;Inyonc hat1 :iskcti for this Cril;cl of data," says Dr. 
.t>irlfc.lcl. "l3~1t I fc.1: :tntl I rontinuc Lo fccl tlt:it ~ s c  nclc.~le(I 
' kllo\v Ino1.c i f  it is to I)c ilsetl i l l  lal.gc> rlu:ll~tity." 
On S~~p teml )c l  15, Stcitlfeltl, I',uckel.shaus, 'I't.aiti, ant1 [>I-. 

i1;li~lc~s I<cl\\-a~~ls, I;c~;itl of tllc I<'c.od alicl Dixg X(111iiiiist1.n- 
:!I:, licl(l a ~nc~~ l io~ . a l ) l (~  [)l.cbss confcl.cnco. The lnrbssngcl :Y;LS 

;;it., tlespitc cal.licv IIOI,C.S, it no\v sc.r.lnecl unlikoly that  N'I'A 
. 111 l t l  i ~ c  cluic.kl~. t ~ I t ~ : ~ ~ . t v I  for ~.c*nci\.ctl uso. 111 ~llc!scb cii.cui11- 
:LI ,~.CS,  thtly i<*!t t l ? ~  j)uI~lic SIIOU!(I k n o ~ s  tha t  s o ~ n c  o t l ~ c ~  
~ot l~ ic t s  I)c.iii:: !nal.l~;c~tccl :is ~)hos~)h:ttc sul).~litutc?s - the 

c.r~tlstic. ivasliing-sotl:t clc-tc~.gc~nts .- coul(1 ~)~.c*sciit s:ifcty 
-:,,.t~.~ls. 'l'!i(~ 1)c~st ~ , I ) L I I . ~ ( !  :it l ) ~ x ~ ~ c ~ ~ ~ t  \vas foi. 1or;tIitic~s ivith 
, < : I I ~  i ) ~ ~ o I ) l e ~ ~ ~ i s  L O  l ) t ~ i l ~ l  ~ ( ~ \ \ ~ : i : c ~ - t i ~ t ~ : ~ t ~ i ~ ~ ~ ~ i t  f:~t.ili~,i~bs ~-:I~):II)IL. 

~.c~~~ic~vi~l!-! ~ I ~ I O : ; ~ I ~ I ; I ~ ( - . ' ; ;  ( 110  f ( . e l ~ . i . ; i l  ~ o \ ~ c ~ I . I ~ I I ~ ( ~ I ~ ~  \\.;(s .;(':II.- 

:tl.king $500 ~ n i i l i t ~ ~ l  to sirl~l)tr~.t sr~c.Ii c:onst~~uc.ti~~ii o~:c.l. the. 
,x: ye1:11,. I l l  : l l 1 5 \ v ~ a i ~  lo :I ( ~ l l t ~ ~ t i o l l ,  s ~ ~ ~ i l l f c l l l  511ggt*s~ciI LI1:1t 
:. \ he  rime: I)t.iii!g lil,usr.\\.iv~.s sliolil~l us(, j~llosl)iiatt. c l t . t c i . -  

.:its 11c.c;l~lsci t11c.y ;I!.(. "s:tf11 f o ~ .  hullIan 11c~:iltli." 
I~e~~: t t i sc~  { d  t11:i~ :itl\,it.(l, t l l t ,  1)1.t~ss c o i i I ' ~ ~ ~ . ~ ~ ; ~ c . t ~  \\.:ls \vi~l(bly 

~ ~ ~ t I ~ : : i i ~ i ( - ~ l  :is ;I ~ ~ ~ I I o i i t  to  t I 1 ( 3  l!iz ~ I I I X Y ,  X I ~ I I  i l l  ~ ) :LI .L~CU~:LI .  to 
. I  ('itll. & ( ; ; i ~ ! i I I l t f i ,  \\.11osth ( . l i i i s f  IoI~I)yiht., 1Il.yc.e 11:~1~1o\\., is 
<ej1,11\~-r Ki~i11\ :iit!<>. ' I ' I I ~ ~ I I ~  is irol\y ~ I I  L I ~ I ~  c \ \ : L I ~ < ~ ~ ,  [ ( \ I .  (1c1111 

:crc.ic,l. (;;:~!ii,li,'s ~)rlilit of vic,\\, tlics si11.~0011 ( ;~ ' I~~. I ' ;L! ' s  
; t  iiliolii;il I I : I I . I II~ OIS.-~,L t i ~ ~ s  i ~ l i ~ l ~ ~ ~ l i ; t t e ~  li~t;il~vi:~l :i11(1 ~li:~l.kcfiL- 
.!: i11ij);~rt of ~ 1 1 t -  ( : O I I ~ I I ; I I ~ ~ ' s  11C.fc.at 1111 !i7l';l; i ~ i  !i..c*:~l l!J71, 
:.c~c.tc,~. &. ( C ; ; i r l l i ) l ~ ~  \~.!.o!c. (,!I' $7,100,0(!0 of Ijin~lii~g ~c.c,ntr.;~cts 

l~ti~'('ll;l.st~ svl':\. I i l  :illy v : I ~ I * ,  i,isi!ig ~ I I V ~ ~ I . I ! I I I ~ * I I ~ : L ~  t~11lIr~~i~11 
. ( $ I .  t11c~ s~f t s ty  o i  ~ l ~ ~ l ~ ) l ~ t ) s ~ ~ l l ; i t , ~ ~ s  ~x~pi~(*sc~~~t(!(I 1 1 0  sucl~lt*~l 
;I ~iiil,oui. .Alno~lg otlic.~~. things, the 17ootl ar1(1 1>1.ii:< .-it!- 

;~\isL~.;itiol~ i:is~ :i!:iixsi~ s ~ i z t t ~ i  1,145 C;LSL~S of I * ; V C I \ O - ~  : i l l ( \  

,~l : ; tc .k I,~.;lnil rlo-i)l~~sl)ll::tc~ tl~ttc.~.gcsnts, 1)0t11 ~ i i : ~ c i c *  fly 
,.ology C'OIJ). of ;~.l~lc~i.i(.:i, :~ftc,l. tc~st .~ s l io~vc~~l  L ~ ~ I . ~ I I I  to 1 1 ~ 8  

; ;.\sii', col.i.osi\'c. to il l  t:tc-t skin, :~ntl the cause of sr!vcr.c ~ y c t  
i.i  tiit ion." ' I 'ho~~.  I ) ~ . : ~ i l c I s  ltavc since bcc:n ~.c.fol.~nulatctl. 

'3.v t h o u g h t s  o n  sewage 
rf c cb~i~otiolis stil-l.t.(l Ily tlic! co~itr.ovc~l.sy c1it11.1l 011. ! ju t  

:t\-tit-:\l ~11~11s ~II\\::II.I! 111ii:i1i1i~.i11g :11g:i~, ~ I Y J \ Y ~ \ ~  i1111~1t.t-cl \):J 

.!;::~II :~ctivi:y \ \ . i l l  ~ c . i~u i~ . t*  clisjrassic)n:~tc~ \vc!i!gliing of all 
, !&  t!.atl~!-offs iltvolvccl ill ~)ossiljlt~ i.c.mc,tlic.s. XI1 tllilr:,rs r'orl- 
!(.l.txi, ;i8lva~ivcfir! sca?\.:~:;tb Ii.cb:lt~lront nlay ~ ) ~ ' o v t ~  not. only to 

.. tljt> rriost rfl'crt.ti\rc \\.:IS to  t111.n I)ut also one of tl ic.  !nosf, 

r ,  1 I I I , : < I ~  ;):.(l('ts.<sik.i I . :~II I . I~II~!( . !~ ~ ~ ~ ! I , S ~ I ~ ~ ~ I I . ~ . : S  i:i sf.*:. : t r 7 t S  t a ! i ; : ~ t , ,  .- 
tt) 1125s t1i~11) l V t \ 1 i ! i  ~ s : i ~ ~ l . i  J) : , I .  \~i j ! io~i  a t  :I r ~ ~ c ~ ( i i , ~ : :  [t8:l.-c.::1~~t I '  
(-o::t of ICSS tl1;111 :\ 1)tLi11?y :I (l:~:;, i r ~ ( : I t i , l i ~ : ~  ~c~r~:i)v:il of I. : ; I% 

:~~l~litioti;il sl~.~~!:(~:iii~l :~riloi~tiz:tlif-~~i (I{ r:ipital i11vv~tr:1t>rlt. I.'( 
ju.it ot.c.r il  1)1~1111>' i i  (1::). 1)('1. I)<'l..i()li, t h r  ~)ho~:) i ic>~.~is  c.:~n ! ) (% (.I 

tlil\~t~!cl \ Y I ~ I ~ I ~  i t  (%~it(*i*s !:11<1*s :IIICI r ivc:~.~,  a~!v:~rl(b~,! trth:~t,!l~,b; 

I to :L ( . o u \ ~ l ~ ~  ( I (  l ? : i ~ l ~ l : ~ t ~ ~ l  ~ : L I . L ~  I)(%:- 1)iIlion. Sitlc*~~ t + f i l i i ~ t ~ ~  IS  

of Illis kincl coul(l ~.c-c!tic(. tlic: r)lios;)i~o~.us in ~ n a n y  vv:itv~.s nt 
jus t  to tllp I c x v t b j  of ~)i.(.-~lr~tc*i.x(~iit (Iziys, I~rlt to :l Ic3vr.l t l l ; t t  11; i .. 
not 1)cc.n st.cbn since, the !r.i!I(.q)l.c:~~l :~cloj>tion o f  iniicitri- 111i11lil1- 

ing. t i~if l~!~.  :l Ili!! [):i~s(vl ~ I I ~ : L I I ~ I ? I C ) ~ ~ ~ ~ ~  f ~ y  th(: S~:li:ltc. I 

Novc~~il!~cl-, t.hc. fibtlri.al govcal.~~Illc*nt u.or~lcl I I : I ~  t i p  to 70 pet 
crlrit of the (a;~l)it;ii ~ ( 1 s t ~ .  

a 
I n  tlic COLII I  try's 1:lost I ) I ' O I I ~  i1lc.n t clu t~.opliic wn tc!rs-- c 11, 

1,nke l<l.ic, 1,:lF:e Oilt:n.io, :l\i([ tltc Potomnc rstu;u.y --most ( 
' "I 

ttie inco:~li~ig s ( $ \ v : ~ p *  :~Iix~:i(ly /);issvs t l i ~ - o ~ ~ x l ~  coit\-t,~~ti,;l~:ii 
ti.cntrnt!rlt r)l:lltt~. 1<t[ltil)nicb~ll f r w  p11os~)l1c!l~us ~*c:n\ova!, \cllic. 
is nectlecl in tlloxc a!.ts;is ~.c.g:ii.~ilcss o f  tlctc~.~c:nt;_;, coil! 
almost cc~.t.;lir~l:~ I I ~  ntftlc(l to the plant2s sooner. t l t : ~ ~ ~  ; I ~ ~ I I . O V ;  , 

sultstitut.es no\r. u!~cIc.l. l a l ) o r x t o ~ . ~  t lcvcloptnc*t~ 1. I~'urll11; 

C 
coul(l I ) i b  g;l i~ic~l for rll:lss ~n : t l - l i e t i~ l~  of :illy of LIit .  pl!nt;f)h:t:_c: 

~noi-c, Ioc;alizc~tl ~.c~lnov;~l of ~1110s~)lior.u.i fl-clrn sclw;tgc rninlit I I 
cllc.al)cl., a s  \vc>ll a s  1nnl.c cfT'c~ctivp, t h : ~ n  wflol(:s;llc 1.~9plac.c.- 
~ n c n t  of ~)lic>.;l)li:~tcs in t lc~t .c~.gt~~~ts .  C'i~.tu:tll_v all ti;? 
stit1itc.s ~ i l l e  lei. S ~ U I I ~  :i!.C ~o~l.iitlct.aiI/y. 1not.c c.uj)(lrjsivt. t . II 
r)liosl)ll:~tc~. :\ co111[~11#tc s\vit.c.!~ovcai. t o  Sr1'.-l, for i l s ; l l ~ ~ , l t ~ .  
\ I ~ o ~ I I ( I  : N I I I  : in  (*.sti~~i::~(\tI $3) r ~ ~ i l l i o ~ ~  t.11 I . ~ I ( L  ~ l ( * t u ~ : ~ ~ ~ c ~ i ~ !  
~ I ! I ~ I I J ~ ' s  : L I I I I ~ I ; I ~  I : I \ ~ , ~ - I I I . ~ ~ ( - ~ . ~ : ~ ~  (-o:i[s, ; i r \ c !  i~~.( .~\~rr i : i i~l ; , -  I : I !~ :  c '  : 
\!.ll;it c~)ll~;LlIlic.l~.; I':I:,'. I 





the Woods H t i ! c  Oceanographic In:?' 
tute point out in a recent report tti,, 
coastal waters receive the scwagc of 
roughly half of the population of thc 
United Statcs, and thcir nieasurernents 
in the New York City region indicate 
that nitrogen is .the limiting nutrient in 
such waters (2).  Hence they quehtion 
the value o f  replacing phosphates in 
detergents in these regions. 

Under some circumstances carbon 
may be the limiting nutrient, especially 
in extrernely eutrophic, soft-water lakes, 
according to P2t Kcrr of the Environ- 
mental Protection Agency (EPA) l a b e  
ratory in Athens, Georgia. In  her talk 
at the ACS rr'eeting, K e n  emphasized 
the interdependence of algae and de- 
composing b;icteria, which often corn- 
pete for the same nutrients; typically 
they are linked in a daily cycle in which 
carbon dioxide is rcmoved by algal 
growth by late afternoon and regener- 
ated during the night by the bacteria. 
Because of this linkage, Kcrr believes 
that the control of carbon niay be im- 
portant. 

However, the circumstances in which 
carbon is really a limiting nutrient 
may be fiiirly restricted. For example, 
although Lake Erie is a highly eutro- 
phic system, the carbon reservoir pro- 

, vided by dissolved bicarbonate in ?he 
! lake appears to' bc much larger than 

all human inputs of carbrjn. Princc 
estimates the biological oxygen dcmand 
in the lake at about 200,000 tons per 
ycar, which is eq~livalcnt to about 
75,000 tons of annual carbon input 
from sewage. The carbon content of thc 
biomass in the lake is estimated to be 
about 1.8 million tons, clcarly larger 
than could be supplied from the sew- 
age source, but small compared to the 
10 to 12 million tons of bicarbonate 
in the lake. Hence Prince believes 
that carbon in sewrtge waste is not an 
important nutrient. in this lake. Many 
scientists also believe that where car- 
bon docs bcconx limiting, further alg;ll 
growth would ieird to relatively littlc 
additional deterioration in water quality. 

Options in Detergent Fonlsrrtation 

A typic:~l hot.~schuld Iaitndry dcter- 
gent is matlc u p  of a buildcr, a srlr- 
facti~nt, ant1 n~isccllar~cous ingrcdicnts 
such 3s hrightencrs, perfun~es, anti- 
redcposition agents, and, in some prml- 
ucts enzymes. The builder's primary 
role in a dctcrgent is as a sequestering 
agent which ties up calcium and mag- 
nesium ions that are present in hard 
water and that would othcrwisc inter- 
fere with the surfactant. Buildcrs also 

provide in the washirlg solution a 
source of alkalinity which is necessary 
for effective soil rernoval. The sur- 
factant acts as a wetting agent, which 
helps to float off dirt from fabrics. 
'The detergent action of most current 
surfactants, such as the widely used 
linear alkylate sulfonate ( L P , S ) ,  is 
poisoned by unscquestcrcd hargness 
ions. Antiredeposition agents help to 
ktep dirt--once it is removed from the 
fabrics-in suspension. 

Phosphates are excellent builders for 
detergents, except for their detrimental 
effects on the environment. Phosphate 
dctergcnts perform well in soil re- 
moval and have a good safety record 
as far as the phosphate coateot itself, 
although some questlocs have becn 
raised about adverse health effects 
from enzyme additives. Continued low 
lcvcl exposure to the enzymes used ir, 
detergents may cause an  allergic scnsi- 
tization reaction in some persons, al- 
though there is considerable disagree- 
ment at present as to the exposl;re level 
at which this reaction might occur and 
the frequency of its occuircnce. 

The search for phosphate replace- 
rnerlts has not as yet turned rap any 
widely acceptcd substitutes, despite re- 
search eflorts in the detergent industry 
and in some independens laboratories 
under contract to EPA. So far replace- 
ment efforts sccm to be following one 
of two directions. The approach 
favored by the large detergent rnanu- 
facturers is to look for a ncw bui!der 
that has propertics similar to phos- 
phates. The favorite car~didatc for at 
least partial replacement oil phosphates 
was NTA, which was increasingly used 
in sonic products last y a r  as large 
quantities began to be avriilablc from 
suppliers. 

As of 18 December, howevcr, the 
industry agreed at  the reqiiest of the 
Surgeon General to "voluntarily" sus- 
pend usc of NTA pending further 
tcsts. Thc rcqucst was based on a rc- 
port from the National Institute of 
Environmental Health Science (NlEHS) 
that NTA may havc a teratogznic ef- 
fect in combination with a hcavy metal, 
such s s  cadmium and mercury, by 
incrcnsing the transniission of thcsr: 
nlctals across the placenlal barrier to 
the fetus, thus increasing the likelihood 
of birth defects. NTA is normally de- 
graded in waste treatnlent systems and 
in thc environment and thereby loses 
its ability to combine with the metals. 
But NTA does not degrade in anaero- 
bic systcms such as may be found in 
some septic tanks. Sincc nicrclrry and 

I 

' : r  heavy metals occur widcly in t 
t,.,ny watenvays (Science, 26 Febru- 
ary, pp. 788-789). there is apparently 
sornc basis for concern. 

These preliminary findings were ;t 

major sctback to industry plans. I'roc- 
ter 8: Gamble, for example, estirnatcs 
that it has aIready spent many rnil- 
lions of dollars in the dcvclopmcnt and 
testing of NTA detergents, and since 
December the entire industry has becn 
examining the NIEHS exprrimcntnl 
data and conducting its own tests. T!ic 
major companies might be expected, 
on the basis of substnntial investments. 
to be reluctant to move on to other 
phosphate rcpiacer;lents while there is 
still hope for NTA, and in fact both 
the large dctcrgent man~~fncturers and 
their suppliers continue to believe that 
NTA is a safe material at concentra- 
tions that would occur in the environ- 
ment. ?kiey expect eventitally to go 
ahead with NTA as, at least, a partial 
phosphate replacement. Apart from its 
possitle role in the mobilizntion ot 
heavy metals, NTA appears to be a 
nontoxic material that performs well 
as a detergent builder. Total dcpentl- 
ence on NTA is unlikely, however, be- 
cause the material is hygroscopic 2nd 
would tend to absorb moisture from 
the air, causing the detergent to cake. 

Anothei potential class of new build- 
ers is the polyelectrolytes, principally 
derivatives of polycarboiylie acids. 
which ,appear to have good sequcster- 
ing properties and good w;rsl:ing char- 
actcrislics and arc avail~blc at reason- 
able cost. The traubic with ihcsc com- 
pounds is that those tcstcd so Far hnvc 
poor biodegradability, -'an csscnri;ll 
property in the quantities {hat wo~tltl 
eventually be uscd in dctergcnts. Othcr 
compounds inclr~ding various protein\ 
have bcen suggested as t)uildcrs, hr~t 
their safety has not yet been deter- 
mined. 

A second approach toward finding 
a nonphosphate detergent-and thc 
approach which secms to bc advancing 
most rapidly at the present-involvcs 
the cle\~elopmeni of surfactants that 
will work without a sequestering agent. 
Many of the nonpho5phnte products oil 
the nlarkltt arc of this typc. Srn;~Il 
con~pa~ics-some of them cntcring thc 
detergent business for the first tiriic-- 
produce essentially all of thcsc pro- 
duck. The surfactants arc con~bincd 
with a builder to providc alkaliniry 
and to improve washing pcrfonnancc.. 
The nonphosphate detergents on the 
market have largely l~setl precipitating 
huildcrs--carbonates and silicates-so 



cal!cd because they usually con1 ' * i'  wit!^ caici~lrn ions in hard water ., . 
pi-scipitate as an insoluble residue. The 
buildup of this residue on cloth and 
in washing ruachincs is apparently one 
of the major potential disadvantages 
with dctergents which do not use 
scquestcring builders. Nonphosphate 
detergents o f  the type now availab!e 
have also been criticized for poor 
cleaning performance, although prc- 
sumably the individual housewife will 
be the u!timate judge of washing per- 
formance, and so far many of thc new 
ne-phosphate products seem to be sell- 
ing well. The large variety of possible 
combinations of soils, fabrics, and 
water hardness make most Iabcratory 
washing tests-and hence most claims 
about washing performance-unreli- 
able. 

If small companies have the advan- 
tage of a lesser commitment to exist- 
ing methods and materials so that they 
can be more innovative in detergent 
formulation, they can also be more 
irresponsible, and the products on the 
market now include instances of both. 
Tine use of precipitating builders re- 
sults in niore alkaline detergents. Most 
phosphate detergcnts at nornial use 
levels---about 0.15 percent soluiion-- 
have a pH between 9 and 10.5, where- 
as thc nonphosphate detergents based 
on silicates and carbonates typically 
have a pH between 10.5 and 11. A 
few products have been marketed with 
high coi~cci~trntions 01 rnctasi[icatcs- 
which arc highly alkaline in contr;t~t 
to the niore widely used liquid silicatc 
formulations-and products based on 
mctasilicatcs ,have been reported to 
have pH higher than 1 1 .  Abovc pH 
11 ,  ;llkaline substances can apparently 
came gc.1 formation in protein tissue, 
nuking it diflicult to flush out any of 
the material that comes in contact with 
the eyes or is accidently sw;illowed, 
'The Food and Drug Administration 
(FDA) is beginning to scrccn new 
detergent products for skin corrosion. 
eyc irritation, and ingestcd toxicity in 
lesls on animals. Undci the Hazardous 
Subat;lilces Act, the FDA requires all 
products alki~linc cnough to cause tis- 
hut cl;~magc to carry :I warning Iabcl 
ii~dcntifying thc c;~ustic substilncc, 31- 
tl~or~gll with such a I;~l)ci cvcn very 
;tlki~linc substances c;tn bc sold. I t  was 
for viol:itiorl, of this labcling rcquirc- 
rncnt th:lt two delergcnts with high 
nlctasiiicatc content, Ecolo-G and 
Uoh:~ck, wcre seized last month. 

h i any  indllstrial detergents are highly 

alkaline, but the major n~anu:acturcrs 
have avoided such products for home ( 
~lse  on the basis that, even with warn- 
ing labels, children would icevitably 
come into contact with the material. 
Some 2000 to 3000 cases of children 
swallowing dctergnts and other clean- 
ing products are commonly reported 
each year, so that the trade olT between 
the safety hazards of highly alkaline 
detergents and washing eficiency, 
which generally improves at higher 
alkalinities, is substantial. By c9 means 
all thc nonphosphate detergents contain 
metasilicates, howerar, even though 
nlany of them carry wzrning labels. 

Essentially everyone agrees that the 
best long-range method for controlling 
nutrients in waste water lies with ad- 
vanced sewage-treatment systems. Phos- 
phates are easily precipitated by the 
addition of metal ions such as alumi- 
num or  iron, and methods for the re- 
moval af other nutrier,& are under 
rapid development. But because of the 
time lag in gctting public financing for 
comprehensive treatment sy:tems, many 
scientists believe that detergent reformu- 
lation to remove or  reduce phosphates 
is necessary in the short run. It has 
been argued, for example by the large 
detergent manufacturers, that since the 
elimination of phosphates from deter- 
gents would only cut the input of this 
nutrient in sewage by about half, tilere 
would be little to no improvcmcnt in 
water quality. Critics of pho~pliatcs in 
dctergents, while admitting that this es- 
timate is probably correct in some areas, 
point out that such a reduction would 
at least help to reduce the rate of 
eutrophication in the future, and more 
irnportcintly, would help to keep thone 
lakes that are now relatively free of 
excess algae from becoming like the 
wcbtcrn basin of Lake Eric, which is 
largcly chokcd with algae every sum- 
mer. 

I f  phosphates ought to bc removcd 
from dctergents, then shculd laws ban- 
ning phosphate-containing products by 
a specific date be passed? The industry 
has argued that antiphasphate legisla- 
tion will no: help them come up with 
rcplnccmcnts, and i t  is true that re- 
placement chemicals need caicful test- 
ing, as the quc~tions about NTA makc 
clear. On the othcr hand the large 
companies-which would be primarily 
afTectcd by such laws-have not taken 
the lead in developing and test market- 
ing no-phosphate products baccd on 

--..w surfactants, presumably in part 
:ause of thcir largc iiivestments in 

NTA and in current processing meth- 
ods. National no-phosphate laws wou!d 
probably restrict the available techno- 
logical options too severely, siace >&ere 
are probably some regions of the coun- 
try where phosphaie nutrien~s are not 
a critical problem, but it appears likely 
that more regional and local legislation 
will be passed. 

The replacement of phosphates in 
detergents with other formulations does 
appear to involve some trade offs 
among environmental quality, safety, 
washing pertormance and cost. This 
last factor is a sig9ifican.t cons:raint, 
because detergents based on surtactants 
alone, for example, would apparently 
be possible if about ten times more 
product-at a comparable increase in 
cost to the coiisurner-were to be used 
per wash. 

Altkough there is some concern over 
the nutrient input from replacements 
products containing nitrogen or  car- 
bon, it appears that the mounts of 
these elements that woulcl be released 
into waste water from detergents 
would augment the input from ofher 
sources st most only siightly-about 
5 percent for nitrogen, in most esti- 
mates-as compared to the 50 p, -rcent 
relative contribution of detergent phos- 
phates. More alkaline detcrgcnts, in 
thc C ~ S C  of products bascd on precipi- 
tating builders, do pose greater safety 
problems for home use. According to 
the makers of phosphate tlctcrgcnls, 
the phosphatc rcplacemGnts-now avail- 
able are inferior in washing perform- 
ance, and it is not yet-clear whether 
they will satisfy most "scrs-is whiter 
than white necessary, or vti!I simply 
clean do? Although there sccms to be 
no perfect answer, it might well be 
that regional marketing of products 
tailored to a givcn watershed-an idea 
that appears to horrify thc industry 
because of the complexities involved 
and the greater expenses tha? the lack 
of a national market entails-woul~l 
help to minimize environmental im- 
pact of detergents until ndcquate wasto 
trcatnl~nt systerns arc availahlc while 
retaining rnaxir!luni flcxihility lor the 
C O ~ S ~ I ~ C ~ . - - A I . L E N  L. I I A ~ . I ~ ~ o N ~ I  
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algal community diminishes with eu- 
trophication (8). Thus, oligotrophic 
lakes would probably have diversity 

Eukophicaticn of Lake Water Misrssosms: indices of from 0.7 to 1.0, and, as  the 
lakes become eutrophic, the diversity 

Phosphate versus Monphosghak Detergents index would d r o p  to 0.3 o r  less. 
Three detergent formulations were 

Abstract. The eutrophicatiori poti,tr/icrls o j  a phosphate-containing detergent choscn for this study from store shelves 
nnd two phosphate-free dctergerrts, as cff,tcrnlined in oligotrophic a!gnl micro- to give a wide range of composition 
cosnrs ajfer activated sludge trentnlenr, were not significantly dilferent. All acti- (Table 1 ) .  Product 1 was a phosphate- 
voted sludge eflrrents, including tlrose from deterzent-free waste wnter, lowered containing znionic surfactant formula- 
rlre algal diversity of the t?ricrocost?is fa  about the smne extent Below that o f  t h e  tion. T h e  other two detergents were 
b k e  water confrols. phosphate-free formulations, with non- 

ionic and anionic'  surfnctants. Bo[h 
In their concern for the environment, real question is: Would a 50 to 60 products 2 and 3 have been cxtensii-cly 

fedcral and local legislators have intro- percent reduction in phosphorus con- advertised as "ecologically safe" fo r  
duced a dc!uge o f  bills ainied at con- ccntrations in domestic waste water the environnient. 
trolling various pollutants. In particular, significantly reduce the eutrophic con- A synthetic waste water was pre- 
the detergent industry has been pres- ditions in o u r  lakes? pared whose composition was based 
sured to eliminate phosphates from I here report some direct experi- on  the glucose-peptone waste ivatzr 

I detergent formulations. Some observers menla1 evidence indicating that the designed by Wiener ( 9 )  to  model do- ( 
< 
h have expressed concern that excessive elimination of phosphates from deter- meotic waste water in activated sltidge 

emotion and precipitous action may gents would make no significant im- treatment, but  with the .inclusion of  
!cad to ineffective and toxic detergent provement in e u t r o ~ h i c  conditions in a bicarbonate buffer in of  the 
formulations ( I ) ,  and yet the rush to the lake receiving the resulting waste phosphatz buffer. P. stock solutian of 
pass new legislation continues. water efilucnt. The  microcosm algal the synthetic waste water wa.s made 

Eutrophication is a surface water assay procedure developed by Mitchell u p  t o  I liter deionized water-as follows: 
problem that has reached widespread and Buzzell ( 6 )  was used. T h e  ecologi- 16.0 g of gluco;e, 16.5 g of peptone, 
proportions (2). Although there is cal significance of the various waste 2.5 g of urea, and 10.Q g of sodium 
some argument about which nutrients waters tcstcd was assessed in t e r n s  bicarbonate for  buffering. T h e  syn- 
arc the causative agents in cutrophica- 
tion (3) ,  many eco!ogists, limnologists, 
and environmental engineers agree that Table 1 .  Composition and properties of detergents. 

control and elimination of sources of Dc!ergen t 
phosphorus can control . the nuisance Characteristics 
blue-green algae blooms which often 1 2 3 

accompany eutrophic conditions in a Ingrrdienfs (% by weighr) * 
lake. In general, only 50 percent or Anionic surfactant 18 5 

Nonionic surfactant 2 11 2 
less of the total phosphate in lakes en- socfiL,m tiipolyphosphate 50 
tcrs through domestic waste water (4) ;  Sodiurncarbcnate 65 21 
,his source is, however, one now Sodium silicate soli& (from liquids) 6 8 

Sodium rnctasilicate pcntahydrate 21 
rccciving most attention. Sodium chlcridc 45 

Present-day doniestic waste water Sodium siilfate 14 4 
Sodium cnrboxymc~hyl ccllulow ( 6 5 4  pure) contains about 10 rng of total phospho- W;,lcr <I i 5 I 

10 
rus pcr litcr, and onc-half to  two-thircls Brighteners, pcrfumc. etc. (eslimnicd) < 1 < 1  <I 

of this amount is from cfctergent phos- Properties 

phates (5). Thus, even with the elinii- ~ t ~ $ ~ ~ $ { ~ ~ ~ ~ ~ ~ ~  ctn,ral 
.0.33 9.7 10.8 1.04 

nation of detergent phosph~tcs ,  about Aikalinity (% Nn,O)t  4.6 42 
I::? q 
19 

3 to  4 mg o f  phosphorus per liter would R e ~ ~ ~ ~ e n d c d  amount (cups) 1 % Ih 1 
Crams w r  wash load 98 123 20 I remain in cmilents from domestic waste Solution concentrztion for thc nrcornmcnded 

watcr treatment plants, since conven- amount of detergent (5% by weight) 0.15 0.19 0.3 1 
lional treatmer't generally does not 'Values are based on analyus of  purrhswd sample, carried out in the Mcnsm:o delerecni 
move much phosphate. Therefore, the laborz~ory. t Titration to pH 4. 
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Fig. I .  Diversity indices of microcosms 
receiving 10 percent treated waste water: 
unit 1 f rom phosphzte-containing deter- 
gent; unit 2 from nonphosphate nonionic 
detergent; ur.it-3 f rom nonphosphate mn- 
ionic detergent; unit 5 from waste watcr 
with no dttergent. 

thetic waste water was prepared by 
diluting 10 ml of the stock solution to 
1.0 litcr with tap water. T h e  final con- 
centration of phosphorus was about 3 
mg/liter (from the peptone), corre- 
sponding t o  domestic waste water with- 
out detergent phospha'tes. A synthetic 
waste watcr of this type may be more 
readily biodegradable than domestic 
waste water and hence may yield more 
inorgnnic nutrients in the treated emu- 
ent. Howevcr, thc data in Table 2 do 

'19 Con- not support this cxpcctation. Ti-' 
clusion is based o n  the results of a n  
experiment in which four  activated 

sludge units (1.5 l i ten of total mixed { :biz 3. Charclcterisiics of Table Rock Lakc 

liquor volume) were fed the synthetic ' --- 

waste water, with o r  without the de- Characteristics InitinI 
tergents, o n  the 24-hour semicontin- value 

uous oneration sckeduk recommended pH 7.4 
in the Soap and Detergent Association Solubfe c2rb0n 

(rng of C per liter) 
test procedure (10). T h e  detergent con- S,,,b,, organic 

12 

centrations (Table 2) were selected to  (mg or c per Iitcr) < 2  
approximate the concentration of con- 
ventional household detergents in the 
average domestic waste writer and were 
based upon the amounts recoinmended 
for  use by the r;nanufaciurers (Table 
1) .  

  able 2 shows analyses of the daily 
emuents from the activated sludge 
treatment. Eqth unit 1, treating the 
phosphate-containing detergent, and 
unit 4, the control with no detergent, 
had a n  average solubie inorganic car- 
bon (SIC) content of  about 9 rng/ 
liter and an average pH of 7.4. In con- 
trast, the effluents of units 2 and 3, 
treating tbe detergents without phos- 
phate, contained almost twice as much 
SIC 2s the treated waste water and 
had pH's about 0.5 higher. T h e  titrat- 
able alkalinity of the four  efiluents 
showed this same trend. All the efflu- 
ents had approximately the same solu- 
ble organic carbon (SOC) content, 5 
to 6 mg/liter, an isdication that none 
of the detergents hampered the biodeg- 
radation of orgacic carbon c o n -  
pounds by the activated sludge micro- 
organisms. 

Predictably therc werc no signifi- 
cant differences in the nnounts  of 
ammonia and nitrate nitrogen in the 
efllueats, and there was no significant 

Table 2. Activated sludge trcabent of deter~nts .  
- - - -- -- - - -  

Activated sludge unit 
Chnrzcteristics 

1 2 3 4 
-- 

Inf lu~nr 
Deteracnt formulation I 2 3 Control 
Detergent added (rng/liter) * 60 87.5 146 None 
SIC (rr,g/Liter)t 11 16 IS 10 
SOC (mg/li!cr) t 95 108 96 90 

Egoen! 
SIC, average (rng/liter) t 9.5 18.8 17.2 8.7 
SIC, diffcrecct (ngjliter) 5 0.7 +- 0.8 10.2 k 0.9 8.5 -C 1.0 
SOC, avcr~ge  (rng/litcr) 6.4 4.9 5.5 5.2 
SOC, difference (mg/li!er) 1.3 2 0.8 - 0.2 2 0.7 0.2 2 0.9 
N I I , ,  asernye (rng of N per liter) 1.2 1.2 1.2 
NO,, avcrnpe (mg of N per liter) 9.5 11.0 10.0 
NOt, difiertnce (rng/liter) 0.8 a 1.3 0.3 + 1.0 
PO,. nvcrngc (ng of P p:r liter) 2.8 0.5 0.7 
PO,, d i f  rcncc (rng/litcr) 2.1 + 0.5 0.2 2 0.2 
pH, nvcraae 7.4 7.8 7.9 7.3 
pH, diflcrence 0 % 0.2 0.5 2 0.1 0.5 4 0.1 
AikaIinity (mcq/lilzr)ll 

To  ppi-I 7 0.17 0.40 0.28 0.20 
Total 0.9 1 2.00 1.51 0.75 

-- 
B8sed on ~ h e  enounr.1 rccommcnded for use by the manufacturer. t Soluhla inorpanic carbon 

or aolublc orynn!c  carbon in ccntrifu~ed samplcs (Deckman cnrbon analyzer model 915). IAver- 
ages b ~ i c d  on 19 to 20 samples over a 12-wcek perid. 5 Differences from the control were 
cnlculatrd individually for each sampling, ave;aged 2 2 stondard dcvistlcna from ths arkhrctic 
mean. 11 Arnount of acid needed lo titrate n smplr! to pH 7 or to the brts'rpolnt ncrr p i i  4.8 to 5.  

PO, (,tg of P per liter) 0 
Total P (fig of P per liter) < 10 
NO, (fig of N per liter) 0 
NO, (,US of N pcr liter) 50 
NH, fpg of N per liter) 0 
Total slgac (cell/rnl) 199 
Alga! genera 17 
Divcfiity index 0.93 

diflerence between the effluent phos- 
phate cortcentraiions of unit 2 and that 
of thc control unit. As expected, thc 
eflluent from unit 1 contained about 2 
mg more phosphate per  litcr than the 
control unit. 

Effluent (600  ml settled but  not 
centrifuged) from each of these acti- 
vated sludge units was added in dupli- 
cate to laboratory microcosms prc- 
pared from mud (0.5 litcr) and water 
(5.4 liters) taken from Table Rock 
Lake, an oligotropbic impoundment 
in south*,vestern Missouri, T h e  initial 
characieristics of the  lake water arc 
given in Table 3. T o  maintain natural 
diveisity 250 ml of the Iake water was 
withdrawn and  replaced with 25 ml o f  
the respective efiluent and 225 ml o f  
fresh lake wa:er, with its nntoral algnl 
community, every 2 weeks. T h e  corltrol 
microcosms viere made up with 0.5 
liter of  mud and 6 liters of Iake watcr 
and were replenished wjth 750 ml of 
Iake water. 

T h e  diversity indices of the micro- 
cosms are shown in Fig. 1. Each point 
represents the mezn  of  the two du- 
plicates. T h e  difference between the 
two values was never more than 0.2 and 
was usually less than 0.1. T h e  Iake 
water controls developed rather stable 
algal communities with diversity indices 
between 0.5 a c d  0.6. This  is below the 
0.7 value for  oligotra?hic Izkes but 
well sbove the 0.4 value for  eu!rophic 
lakes. The fact  that the microcosm al- 
gal community was not 8s diverse as 
the lake community can be a[trib!ited 
to tile differences between conditions 
in  the laboratory and those in thc 
nztural environment. T h e  diversity in- 
dices of microcosms receiving the ac- 
tivated sludge emuerits were consid- 
erably !ower than that of the lake wnisr 
control (98 percent confidmce IcvcI, 
1-test). T h e  effluenh from activated 
s l u d g ~  units 2 and 3 caused evcn lo~.ver 
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dlvcr~ities thari th2 eIAue111s frorn 11 
t 1 ,  but the differefices are  signific& 

only at the 9 5  percent confidence level. 
All the wa;te water microcosms de- 

vcloped eutrophic conditions, with 
growths of biue-green algse well in ex- 

L cesb of 1 900 sell/ ml, predominantly 
Phormidilrm accompanied by two to 
three other algal genera. T h e  concen- 
t r a t i o ~ s  of algae in the lake water con- 
trols remained below 500 cell/ml with 
the green algae Stnurostrum and A n k i s -  

trodcs~nlu often predominating, accom- 
panied by 7 to 12 other spccies. 

On the basis of these results, it is 
evident that domestic waste water will 
produce eutrophic conditions in receiv- 
in3 waters. However, the data are not 
in support o f  the often stated position 
thnt the simpfe elimination of the phos- 
phates from detergents will significantly 
decrease the rate of eu:rol;hication 
caused by the resulting waste waters. 
~urtherrno;e, the data show that the 
"ecologlcaliy szfe," high-alkalinity, 
high-carbonate detergents offer no im- 
provemen t. 

Substitution of untested detergent 
formulations of this sort may appear 
to be an easy way out politically, but 
there is no indication that this tech- 
nique will reduce eutrophication. Eu- 
trophication rnly actually increase as  
the result of additionr?l alkalinity, which 

i would be sti!! another factor added to 
our overal! pollurion problem. A much 
n o r r  effeciive ideit would be the con- 
*frui!iun of facilities for thc removal 
of all nutricnts from waste wsters in 
t h o ~  areas where alga\ control is a 
problen~. 
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Action and R4etab~2hm of Absaisic Acid 

Abs:ract. Unlabeled cnd l$C-labeled e n a ~ l f i o r n o > ~ h s  of nbscisic acid ( A B A )  
rvcrc cbtairwd through ~ c e f y l c e ! ! r l o s e  chromrrfograpl~y ar,d tested as inducers of 
abscission, es inhibitors of secd gernlinurion, and us c n t a g o n i s t s  o f  gibberellic 
acid-induced synthesis an3 r~lcasc o f  a-amylase, Tile ~ c t i v i t y  o f  the R isomer 
was eiiher equal to or less than tllat o j  the naruraily occurring 9 form. Greatest 
Jilfercnces were in the inhihilion of root-related growth In excised beam axes. 
al~hougli uprnke of S- [ f iC]XDA is /o.cier, fhc inleraal concentrn!ion of El-ABA 
is liiglrer b~catisc of faster convcrsi~n o f  S-AEA t o  icacfive metabolic products. 
In axes a reversal in chiic?ll!y is lrss imporrunt to the plrysiological nctio~t of 
ABA than to i ts  m~robn/ism. 

Abscisic acid (ABA) hss  been im- S-[2-14C]AEA and R-[2-lTC].ABA 
plicated in the regulation of a host of were synthesized by the same proce- 
physiological responses in higher plants dure as that used by us fo r  RS-[2-IT]- 
( I ) .  hppsrent ly the B isomer is the AEA (6). FS-1-Hydroxy4-keto-a-io- 
only natrrraily occurring form, but the none (4) was parlizliy resolved on ace- 
other enan i io r~orph  can br: obtained tylcellufosp, columns with 3 percent eth- 
by resolution of the syn!hetic racemate anol in toluene at 4OC, yielding enriched 
(2). This makes AEA the only opti- S isomer in the material eluted first. Ex-  
sally active plant hormone for  which traction with 7 p r c e n t  n-butanol in 
both enantiomorphs are available. ?'he hexane (by volume) yielded oils that 
only record of the relative effectiveness 
of these erianticlmorphs consists of a 
statement by Milborrow to the e f f ~ c t  100 
that R- and S-AEA ere equa!ly active 
in inhibiting the coleoptile growth 80 
of dissected wheat embryos (3). W e  
rrpor: a new procedure for the resol~l- 
tion of RS-ABA, the synthesis of H- 60 

[2-14C]- and 9-[2-'T]hBA, and datz 
on the relative effectiveness, uptake, g 40 
and metabolism of these optically zc- .; 
tive substances. 20 

RS-ABA can be separated from the: 5 
acvol~ipanying rrans analog obtained in % 
the synthesis of Roberts et a!. (4) by c 

2 roo crystallizntior, from cthyl scetate-tolu- 
.- 

ene ( 1 : 3 ) .  Resolution is achieved in 5 
two stcps; ensntiomurphic enrichment - 80 
o n  an optically active chromatographic P3 

column and selective solubilization of 60 
the optically active component with a 
hydrocarbon solvent containing a low 
percentage of a hydrogen-bonding c o x -  40 

pound (5). Chromatography of 80 m g  
of HS-ARA on  a column of acetylce!lu- 20 Shoot 
lose (Woehlm) and elution with 3.3 per- 
cent ethariol in toluene in subdued IIght - 
at 4OC l a d s  to about 5 pcscen! enanti- 0 2 4 6 8 1 0  

ornorphic enrichment. The  5 isomer is ABh (y,g/ml) 
eluted first. Exiraction of the con:bined, ~ i ~ .  1. ~f~~~ of cnantiomorphs on 
erll iched fractions from scveral ru:ls shoot 2nd root growth of germinating bnr- 
with 2.5 FCiCcnt n-butanoi in isooctane Icy Seeds, Hordeurn rulgare ( m i .  ilirna- 

(by ,hin-laycr chromatog- laya). The sceds were incuba!ed in the dark 
at 26" 10 27'C for 56 hours in 0 OIM Hepes r a ~ h ~  On gel GF,5, wi th  a buffer pH 7.1 with 50 r g  of chloramphenl- 

Z('nc, ethyl i3Cetate, acetic acid S);Stem per milliliter. An svcrage of 29 seeds 
( 5 0  : 5 : 2) ,  to remove accompanying was uwd per assay, and gcrminafion was 
fmnJ-ABA, yields crystalline 3- and  ~ 1 ' 3 ~  to 100 VrCent even in the prexnce 
R-ABA of optical purity comparable of ABA. Shoots and roots were removed 

from thc sccds, and their fresh weight was 
to thnt obtained by Cornfor!h et al. determined. 0, s-ABA; x, RS-AR,4; 
( 2  1 .  K-ABA. 
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