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A l l  r i g h t s  r e s e r v e d .  N o  p a r t  o f  t h i s  p u b l i c a t i o n  m a y  b e  
r e p r o d u c e d  o r  t r a n s m i t t e d  i n  a n y  f o r m  o r  b y  a n y  m e a n s ,  
e l e c t r o n i c  o r  m e c h a n i c a l ,  i n c l u d i n g  s c a n n i n g ,  r e c o r d i n g ,  o r  a n y  
i n f o r m a t i o n  o r  r e t r i e v a l  s y s t e m .  R e p r o d u c t i o n  a n d  c o m m e r c i a l  
u s e  o f  t h i s  m a t e r i a l  i s  p r o h i b i t e d ,  e x c e p t  w i t h  w r i t t e n  p e r m i s s i o n  

f r o m  t h e  p u b l i s h e r.  P l e a s e  s e n d  a n y  r e q u e s t s  o r  q u e s t i o n s  t o  
p e r m i s s i o n s @ a w w a . o r g .

AW WA S t a n d a rd

Th i s  d o c u m e n t  i s  a n  Am e ri c a n  Wa t e r  Wo r ks  As s o c i a t i o n  ( AW WA)  s t a n d a rd .  I t  i s  n o t  a  s p e c i fi c a t i o n .  AW WA s t a n d a rd s  d e s c ri b e  
m i n i m u m  re q u i re m e n t s  a n d  d o  n o t  c o n t a i n  a l l  o f t h e  e n g i n e e r i n g  a n d  a d m i n i s t ra t i v e  i n fo r m a t i o n  n o r m a l l y  c o n t a i n e d  i n  
s p e c i fi c a t i o n s .  AW WA  s t a n d a rd s  u s u a l l y  c o n t a i n  o p t i o n s  t h a t  m u s t  b e  e va l u a t e d  b y t h e  u s e r  o f t h e  s t a n d a rd .  U n t i l  e a c h  
o p t i o n a l  fe a t u re  i s  s p e c i fi e d  b y t h e  u s e r ,  t h e  p ro d u c t  o r  s e r v i c e  i s  n o t  fu l l y d e fi n e d .  AW WA p u b l i c a t i o n  o f a  s t a n d a rd  d o e s  
n o t  c o n s t i t u t e  e n d o r s e m e n t  o f a n y p ro d u c t  o r  p ro d u c t  t yp e ,  n o r  d o e s  AW WA  t e s t ,  c e r t i fy,  o r  a p p ro ve  a n y  p ro d u c t .  T h e  
u s e  o f AW WA  s t a n d a rd s  i s  e n t i re l y  vo l u n t a r y.  T h i s  s t a n d a rd  d o e s  n o t  s u p e r s e d e  o r  t a ke  p re c e d e n c e  o ve r  o r  d i s p l a c e  a n y  
a p p l i c a b l e  l a w,  re g u l a t i o n ,  o r  c o d e  o f a n y  g o ve r n m e n t a l  a u t h o r i t y.  AW WA s t a n d a rd s  a re  i n t e n d e d  t o  re p re s e n t  a  c o n s e n s u s  
o f t h e  w a t e r  i n d u s t r y  t h a t  t h e  p ro d u c t  d e s c r i b e d  w i l l  p ro vi d e  s a t i s fa c t o r y  s e r vi c e .  W h e n  AW WA re vi s e s  o r  w i t h d ra w s  t h i s  
s t a n d a rd ,  a n  o ffi c i a l  n o t i c e  o f a c t i o n  w i l l  b e  p l a c e d  i n  t h e  O ffi c i a l  N o t i c e  s e c t i o n  o f Jo u rn a l A WWA . .  T h e  a c t i o n  b e c o m e s  
e ffe c t i ve  o n  t h e  fi r s t  d a y o f t h e  m o n t h  fo l l o w i n g  t h e  m o n t h  o f Jo u rn a l A WWA  p u b l i c a t i o n  o f t h e  o ffi c i a l  n o t i c e .

A m e r i c a n  N a t i o n a l  S t a n d a rd

An  Am e r i c a n  N a t i o n a l  S t a n d a rd  i m p l i e s  a  c o n s e n s u s  o f t h o s e  s u b s t a n t i a l l y  c o n c e r n e d  w i t h  i t s  s c o p e  a n d  p ro v i s i o n s .  An  
Am e r i c a n  N a t i o n a l  S t a n d a rd  i s  i n t e n d e d  a s  a  g u i d e  t o  a i d  t h e  m a n u fa c t u re r ,  t h e  c o n s u m e r ,  a n d  t h e  g e n e ra l  p u b l i c .  T h e  
e x i s t e n c e  o f a n  Am e r i c a n  N a t i o n a l  S t a n d a rd  d o e s  n o t  i n  a n y re s p e c t  p re c l u d e  a n yo n e ,  w h e t h e r  t h a t  p e r s o n  h a s  a p p ro v e d  
t h e  s t a n d a rd  o r  n o t ,  fro m  m a n u fa c t u r i n g ,  m a r ke t i n g ,  p u rc h a s i n g ,  o r  u s i n g  p ro d u c t s ,  p ro c e s s e s ,  o r  p ro c e d u re s  n o t  
c o n fo r m i n g  t o  t h e  s t a n d a rd .  Am e r i c a n  N a t i o n a l  S t a n d a rd s  a re  s u b j e c t  t o  p e r i o d i c  re vi e w,  a n d  u s e r s  a re  c a u t i o n e d  t o  o b t a i n  
t h e  l a t e s t  e d i t i o n s .  P ro d u c e r s  o f g o o d s  m a d e  i n  c o n fo r m i t y  w i t h  a n  Am e r i c a n  N a t i o n a l  S t a n d a rd  a re  e n c o u ra g e d  t o  s t a t e  
o n  t h e i r  o w n  re s p o n s i b i l i t y  i n  a d ve r t i s i n g  a n d  p ro m o t i o n a l  m a t e r i a l s  o r  o n  t a g s  o r  l a b e l s  t h a t  t h e  g o o d s  a re  p ro d u c e d  i n  
c o n fo r m i t y  w i t h  p a r t i c u l a r  Am e r i c a n  N a t i o n a l  S t a n d a rd s .

Caution  Notice:  T h e  A m e r i c a n  N a t i o n a l  S t a n d a rd s  I n s t i t u t e  ( AN S I )  a p p ro va l  d a t e  o n  t h e  fro n t  c o v e r  o f t h i s  s t a n d a rd  i n d i c a t e s  
c o m p l e t i o n  o f t h e  AN S I  a p p ro v a l  p ro c e s s .  T h i s  Am e r i c a n  N a t i o n a l  S t a n d a rd  m a y  b e  re v i s e d  o r  w i t h d ra w n  a t  a n y  t i m e .  A N S I  
p ro c e d u re s  re q u i re  t h a t  a c t i o n  b e  t a ke n  t o  re a ffi r m ,  re vi s e ,  o r  w i t h d ra w  t h i s  s t a n d a rd  n o  l a t e r  t h a n  fi ve  y e a r s  fro m  t h e  
d a t e  o f A N S I  a p p ro va l .  P u rc h a s e r s  o f Am e r i c a n  N a t i o n a l  S t a n d a rd s  m a y  re c e i ve  c u r re n t  i n fo r m a t i o n  o n  a l l  s t a n d a rd s  b y  
w r i t i n g  t o  t h e  Am e r i c a n  N a t i o n a l  S t a n d a rd s  I n s t i t u t e ,  1 1 8 0  Ave n u e  o f t h e  Am e r i c a s ,  1 0 t h  F l o o r ,  N e w  Yo r k ,  N Y  1 0 0 3 6 ;  c a l l i n g  
2 1 2 . 6 4 2 . 4 9 0 0 ;  o r  e - m a i l i n g  i n fo @ a n s i . o rg .

I S B N - 1 3 ,  p r i n t :    9 7 8 - 1 - 6 4 7 1 7 - 2 6 5 - 7  I S B N - 1 3 ,  e l e c t ro n i c :   9 7 8 - 1 - 6 1 3 0 0 - 7 8 6 - 0
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A l l  r i g h t s  r e s e r v e d .  N o  p a r t  o f t h i s  p u b l i c a t i o n  m a y  b e  r e p r o d u c e d  o r  t r a n s m i t t e d  i n  a n y  fo r m  o r  b y  a n y  m e a n s ,  
e l e c t r o n i c  o r  m e c h a n i c a l ,  i n c l u d i n g  s c a n n i n g ,  r e c o r d i n g ,  o r  a n y  i n fo r m a t i o n  o r  r e t r i e v a l  s y s t e m .  R e p r o d u c t i o n  a n d  

c o m m e r c i a l  u s e  o f t h i s  m a t e r i a l  i s  p r o h i b i t e d ,  e x c e p t  w i t h  w r i t t e n  p e r m i s s i o n  fr o m  t h e  p u b l i s h e r .
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Foreword

This fo rewo rd is fo r in fo rm atio n  o n ly an d is n o t a p art o f A NSI*/AWWA  B408.

I .  I n tro du cti o n .

I . A.  Backgro u n d.  T h i s  s t an d ard  c o ve rs  a vari e t y o f p ro d u c t s  b as e d  o n  t h e  

c h e m i s t r y o f al u m i n u m  s al t  s o l u t i o n s ,  wh e re  p o l yal u m i n u m  o l i go m e r s  b e c o m e  t h e  

p re d o m i n an t  an d  d e fi n i n g fo r m  o f t h e  al u m i n u m  c at i o n .  T h e  c h ar ac t e ri s t i c s  o f t h e  

c o r re s p o n d i n g an i o n  i n  t h e s e  o l i go m e r  p ro d u c t s ,  al t h o u gh  m o re  c o m m o n l y e n t i re l y 

c h l o ri d e ,  m ay b e  i n s t e ad  s u l fat e  o r  e ve n  s o m e  r at i o  o f t h e s e  t wo  an i o n s  i n  c o m b i n at i o n .  

T h e re  are ,  ad d i t i o n al l y,  fo rm u l at i o n s  o f t h e s e  p ro d u c t s  wh e re i n  a p o l ym e r ( o r gan i c  

p o l ye l e c t ro l yt e )  i s  b l e n d e d  i n  wi t h  i n o r gan i c  o l i go m e r s  t o  p ro vi d e  e n h an c e m e n t s  o f 

s p e c i fi c  fu n c t i o n al i t i e s .

T h i s  s t an d ard  wi l l  fo c u s  o n  p o l yal u m i n u m  c h l o r i d e  ( PAC l )  p ro d u c t s —as  t h e y are  

t h e  p re d o m i n an t  p re s e n t at i o n  o f t h i s  c h e m i s t r y c o m m e rc i al l y avai l ab l e  as  l i q u i d s  i n  t h e  

Un i t e d  S t at e s  an d  C an ad a.  T h i s  s t an d ard  c o ve rs  l i q u i d  PAC l  fo r  u s e  i n  m u n i c i p al  an d  

i n d u s t r i al  wat e r t re at m e n t .  As  a n o t e ,  c e r t ai n  p ar t s  o f t h i s  s t an d ard  m ay b e  u s e d  wh o l l y 

o r  i n  p ar t  t o  ai d  t h e  u s e r an d  p ro d u c e r  t o  d e fi n e  an d  m e as u re  a s p e c i fi c  re l at e d  p ro d u c t  

c h e m i s t r y b e i n g o ffe re d ,  al t h o u gh  o n l y as  i s  ap p ro p r i at e  an d  m u t u al l y agre e d  o n  

b e fo re h an d  b y b o t h  t h e  p u rc h as e r an d  s u p p l i e r/ m an u fac t u re r.  G i ve n  t h e s e  c o n d i t i o n s ,  

i t  m ay b e  n e c e s s ar y fo r t h e  p u rc h as e r  t o  ac q u i re  an d  u t i l i ze  ad d i t i o n al  o r  d i ffe re n t  

i n fo rm at i o n  an d  m e t h o d o l o gi e s  fro m  t h o s e  o ffe re d  i n  t h i s  s t an d ard  t o  al l o w t h e  p ro p e r  

m an age m e n t  o f p ro d u c t s  i n  t h i s  gro u p .

S o m e  i n o r gan i c  c o agu l an t s  are  m i xe d  wi t h  p o l ym e r s  t o  p ro d u c e  b l e n d s . †

Po lyalu m in u m  chlo ride i s  a m i s n o m e r,  h o we ve r,  b e c au s e  t h e s e  p ro d u c t s  c o n t ai n  

a m i xt u re  o f p o l ym e r s  ( ac t u al l y aggre gat e s  o f o l i go m e r s )  o f al u m i n u m  c h l o r i d e  

h yd ro xi d e  ( C h e m i cal  Ab s tract S e r vi ce  [ C AS ]  No .  1 3 2 7 - 4 1 - 9 )  wi th  th e  e m p i ri cal  fo rm ul a  

Al n ( O H ) m C l ( 3 n – m )  fo r  0 < m < 3 n .  At  l e as t  t h e  fo l l o wi n g fi ve  C AS  n u m b e rs —1 3 2 7 - 4 1 - 9 ,  

1 0 2 8 4 - 6 4 - 7 ,  1 4 2 1 5 - 1 5 - 7 ,  3 9 2 9 0 - 7 8 - 3 ,  an d  1 2 0 4 2 - 9 1 - 0 —h ave  b e e n  u s e d  fo r vari o u s  

t yp e s  o f PAC l .  Basicity ( h yd ro xyl  n u m b e r)  re fe r s  t o  t h e  ave r age  n u m b e r  o f h yd ro xi d e  

i o n s  p e r  al u m i n u m  at o m  i n  t h e  PAC l  m o l e c u l e s ,  o r  m / n .  I n  s o m e  PAC l  p ro d u c t s ,  an  

an i o n  o t h e r  t h an  c h l o ri d e ,  s u c h  as  s u l fat e ,  m ay al s o  b e  p re s e n t ,  b u t  t h i s  an i o n  s h o u l d  

*  Am e ri c an  Nat i o n al  S t an d ard s  I n s t i t u t e ,  1 1 8 0  Ave n u e  o f t h e  Am e r i c as ,  1 0 t h  F l o o r,  Ne w Yo rk,  N Y 
1 0 0 3 6 .

†  Po l ye l e c t ro l yt e s  S t an d ard s  C o m m i t t e e .  2 0 0 4 .  “ C o m m i t t e e  Re p o r t :  C h ar ac t e r i zat i o n  o f I n o rgan i c  
C o agu l an t / Po l ym e r  B l e n d s  Us i n g Re fr ac t i ve  I n d e x  an d  S p e c i fi c  G r avi t y M e as u re m e n t s . ”  Jo u rn al 
AWWA ,  9 6 ( 4 ) : 1 7 0 –1 7 3 .
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b e  p re s e n t  i n  m u c h  l o we r  c o n c e n t r at i o n s  t h an  t h e  c h l o ri d e  i o n  i f t h e  p ro d u c t  i s  b e i n g 

s o l d  as  PAC l .

T h e  b as i c i t y o f PAC l  p ro d u c t s  c an  r an ge  fro m  0  t o  2 . 5 ,  al t h o u gh  t h e  b as i c i t y s h o u l d  

n o t  b e  0  i f t h e  p ro d u c t  i s  b e i n g s o l d  as  PAC l .  T h e  b as i c i t y i s  c o n ve r t e d  t o  “p e rc e n t  

b as i c i t y”  u s i n g t h e  fo l l o wi n g fo r m u l a:

p e rc e n t  b as i c i t y  
O H / Al )   1 0 0

3
=

×(

wh e re  Al  an d  O H  are  e xp re s s e d  as  m o l e s / l i t e r.

T h e  val u e s  fo r  p e rc e n t  b as i c i t y o f l i q u i d  PAC l  p ro d u c t s  c an  r an ge  fro m  ab o u t   

1 0  t o  8 3 . 3 .  T h e  b as i c i t y o f t h e  p ro d u c t  d o e s  n o t  n e c e s s ari l y re l at e  d i re c t l y t o  p ro d u c t  

p e r fo r m an c e ,  s o  t h e  h i gh e s t  b as i c i t y m ay n o t  gi ve  t h e  b e s t  p e r fo r m an c e  i n  a p ar t i c u l ar  

ap p l i c at i o n .

PAC l  p ro d u c t s  c o n t ai n  var yi n g am o u n t s  o f PAC l ,  t h e  c o n c e n t r at i o n  o f wh i c h  i s  

c o n ve n t i o n al l y e xp re s s e d  as  “p e rc e n t  b y we i gh t  as  Al ”  o r “p e rc e n t  as  Al . ”  T h e  r an ge  

o f PAC l  c o n t e n t  i n  PAC l  p ro d u c t s  i s  ab o u t  2 . 5  t o  1 3  p e rc e n t  as  al u m i n u m  ( 5  t o   

2 5  p e rc e n t  as  Al 2 O 3 ) .

PAC l  can  b e  co m m e rci al l y m an ufacture d fro m  a n um b e r o f al u m i n u m - co n tai n i n g 

raw m ate ri al s ,  i n cl udi n g al um i n um  m e tal ,  al um i n a tri h ydrate ,  al u m i n um  ch l o ri de ,  

al u m i n um  s u l fate ,  an d co m b i n ati o n s  o f th e s e .  Th e  p ro du cts  can  co n tai n  b yp ro duct  

s al ts ,  s uch  as  s o di um / cal ci um / m agn e s i u m  ch l o ri de  o r s ul fate ,  de p e n di n g o n  th e  

m an u factu ri n g p ro ce s s .  Th e  p re s e n ce  o f th e s e  s al ts  i s  n o t h arm ful  to  p ro duct p e rfo rm an ce  

o r to  th o s e  h an dl i n g th e  p ro duct.  Re co gn i zi n g th at th e  p u ri ty o f PAC l  can  var y wi th  th e  

m an u factu ri n g p ro ce s s ,  th e  p urch as e r s h o ul d as k th e  s u p p l i e r fo r i n fo rm ati o n  co n ce rn i n g 

p o te n ti al  i m p u ri ti e s .

T h i s  s t an d ard  p ro vi d e s  m e t h o d s  fo r  an al ys i s  o f ac t i ve  PAC l  e xp re s s e d  i n  p e rc e n t  as  

al u m i n u m  ( o r Al 2 O 3 ) ,  p e rc e n t  b as i c i t y,  t u r b i d i t y,  an d  s p e c i fi c  gr avi t y.

I . B .  History.  I n  1 9 8 8 ,  t h e  AWWA S t an d ard s  C o m m i t t e e  o n  I ro n  S al t s ,  

Al u m i n u m  S al t s ,  an d  Re l at e d  C o agu l an t  Ai d s  o r gan i ze d  a s u b c o m m i t t e e  t o  p re p are  

a s t an d ard  fo r  PAC l  p ro d u c t s .  T h e  fi r s t  d r aft  o f t h e  s t an d ard  was  re vi e we d  i n  1 9 8 9 ,  

an d  t h e  fi n al  d r aft  was  ap p ro ve d  i n  1 9 9 2 .  T h e  fi r s t  e d i t i o n  o f AN S I / AWWA B 4 0 8 ,  

S t an d ard  fo r  L i q u i d  Po l yal u m i n u m  C h l o r i d e ,  was  ap p ro ve d  b y t h e  AWWA B o ard  o f 

D i re c t o r s  o n  J an .  3 1 ,  1 9 9 3 .  S u b s e q u e n t  e d i t i o n s  we re  ap p ro ve d  o n  J u n e  2 1 ,  1 9 9 8 ;   

J u n e  1 9 ,  2 0 0 3 ;  J u n e  2 0 ,  2 0 1 0 ;  an d  J an .  2 0 ,  2 0 1 8 .  T h i s  e d i t i o n  was  ap p ro ve d  o n   

J an .  2 3 ,  2 0 2 5 .

I . C .  Acceptance.  I n  M ay 1 9 8 5 ,  t h e  U S  E n vi ro n m e n t al  Pro t e c t i o n  Age n c y 

( U S E PA)  e n t e re d  i n t o  a c o o p e r at i ve  agre e m e n t  wi t h  a c o n s o r t i u m  l e d  b y N S F  
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I n t e r n at i o n al  ( N S F )  t o  d e ve l o p  vo l u n t ar y t h i rd - p ar t y c o n s e n s u s  s t an d ard s  an d  a 

c e r t i fi c at i o n  p ro gr am  fo r d i re c t  an d  i n d i re c t  d ri n ki n g wat e r  ad d i t i ve s .  O t h e r m e m b e r s  o f 

t h e  o ri gi n al  c o n s o r t i u m  i n c l u d e d  t h e  Wat e r  Re s e arc h  F o u n d at i o n  ( fo r m e r l y AwwaRF )  

an d  t h e  C o n fe re n c e  o f S t at e  H e al t h  an d  E n vi ro n m e n t al  M an age r s  ( C O S H E M ) .  

AWWA an d  t h e  As s o c i at i o n  o f S t at e  D r i n ki n g Wat e r  Ad m i n i s t rat o rs  ( AS D WA)  j o i n e d  

l at e r.

I n  t h e  Un i t e d  S t at e s ,  au t h o r i t y t o  re gu l at e  p ro d u c t s  fo r  u s e  i n  o r  i n  c o n t ac t  wi t h  

d r i n ki n g wat e r  re s t s  wi t h  i n d i vi d u al  s t at e s . ‡  L o c al  age n c i e s  m ay c h o o s e  t o  i m p o s e  

re q u i re m e n t s  m o re  s t r i n ge n t  t h an  t h o s e  re q u i re d  b y t h e  s t at e .  To  e val u at e  t h e  h e al t h  

e ffe c t s  o f p ro d u c t s  an d  d r i n ki n g wat e r  ad d i t i ve s  fro m  s u c h  p ro d u c t s ,  s t at e  an d  l o c al  

age n c i e s  m ay u s e  var i o u s  re fe re n c e s ,  i n c l u d i n g fo u r  s t an d ard s  d e ve l o p e d  u n d e r t h e  

d i re c t i o n  o f N S F § :  N S F / AN S I / C AN ¶  6 0 ,  D r i n ki n g Wat e r  Tre at m e n t  C h e m i cal s —

H e al t h  E ffe c t s ;  N S F / AN S I / C AN  6 1 ,  D r i n ki n g Wat e r S ys t e m  C o m p o n e n t s —H e al t h  

E ffe c t s ;  N S F / AN S I  3 7 2 ,  D ri n ki n g Wat e r S ys t e m  C o m p o n e n t s —Le ad  C o n t e n t ;  

an d  N S F / AN S I / C AN  6 0 0 ,  H e al t h  E ffe c t s  Eval u at i o n  an d  C ri t e r i a fo r  C h e m i c al s  i n  

D ri n ki n g Wat e r.

Vari o u s  c e r t i fi c at i o n  o r gan i z at i o n s  m ay b e  i n vo l ve d  i n  c e r t i fyi n g p ro d u c t s  i n  

ac c o rd an c e  wi t h  N S F / AN S I / C AN  6 0 .  I n d i vi d u al  s t at e s  o r l o c al  age n c i e s  h ave  au t h o r i t y 

to  acce p t o r accre di t ce rti fi cati o n  o rgan i zati o n s  wi th i n  th e i r j u ri s di cti o n s .  Accre di tati o n  

o f c e r t i fi c at i o n  o r gan i zat i o n s  m ay var y fro m  j u r i s d i c t i o n  t o  j u ri s d i c t i o n .

N S F / AN S I / C AN  6 0 0  ( wh i c h  fo rm e r l y ap p e are d  i n  N S F / AN S I / C AN  6 0  an d  

6 1  as  An n e x A,  “ To xi c o l o gy Re vi e w an d  Eval u at i o n  P ro c e d u re s” )  d o e s  n o t  s t i p u l at e  a 

m axi m u m  al l o wab l e  l e ve l  ( M AL)  o f a c o n t am i n an t  fo r  s u b s t an c e s  n o t  re gu l at e d  b y a 

U S E PA fi n al  m axi m u m  c o n t am i n an t  l e ve l  ( M C L ) .  T h e  M AL s  o f an  u n s p e c i fi e d  l i s t  o f 

“u n re gu l at e d  c o n t am i n an t s”  are  b as e d  o n  t o xi c i t y t e s t i n g gu i d e l i n e s  ( n o n c arc i n o ge n s )  

an d  ri s k c h ar ac t e ri zat i o n  m e t h o d o l o gy ( c arc i n o ge n s ) .  Us e  o f N S F / AN S I / C AN  6 0 0  

p ro c e d u re s  m ay n o t  al ways  b e  i d e n t i c al ,  d e p e n d i n g o n  t h e  c e r t i fi e r.

AN S I / AWWA B 4 0 8  ad d re s s e s  ad d i t i ve s  re q u i re m e n t s  i n  S e c .  4 . 3 . 2  o f t h e  s t an d ard .  

T h e  t r an s fe r o f c o n t am i n an t s  fro m  c h e m i c al s  t o  p ro c e s s e d  wat e r  o r t o  re s i d u al  s o l i d s  i s  

b e c o m i n g a p ro b l e m  o f gre at e r  c o n c e r n .  T h e  l an gu age  i n  S e c .  4 . 3 . 2  i s  a re c o m m e n d at i o n  

o n l y fo r  d i re c t  ad d i t i ve s  u s e d  i n  t h e  t re at m e n t  o f p o t ab l e  wat e r  t o  b e  c e r t i fi e d  b y an  

ac c re d i t e d  c e r t i fi c at i o n  o r gan i zat i o n  i n  ac c o rd an c e  wi t h  N S F / AN S I / C AN  6 0 ,  D ri n ki n g 

Wat e r  Tre at m e n t  C h e m i c al s —H e al t h  Effe c t s .  H o we ve r,  u s e r s  o f t h e  s t an d ard  m ay o p t  

‡  Pe rs o n s  o u t s i d e  t h e  Un i t e d  S t at e s  s h o u l d  c o n t ac t  t h e  ap p ro p ri at e  au t h o ri t y h avi n g j u r i s d i c t i o n .
§  N S F  I n t e r n at i o n al ,  7 8 9  No r t h  D i xb o ro  Ro ad ,  An n  Arb o r,  M I  4 8 1 0 5 .
¶  S t an d ard s  C o u n c i l  o f C an ad a,  5 5  M e t c al fe  S t re e t ,  S u i t e  6 0 0 ,  O t t awa,  O N  K1 P  6 L5  C an ad a.
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t o  m ake  t h i s  c e r t i fi c at i o n  a re q u i re m e n t  fo r  t h e  p ro d u c t .  Us e rs  o f t h i s  s t an d ard  s h o u l d  

c o n s u l t  t h e  ap p ro p r i at e  s t at e  o r  l o c al  age n c y h avi n g j u r i s d i c t i o n  i n  o rd e r t o

1 .  D e t e r m i n e  ad d i t i ve s  re q u i re m e n t s ,  i n c l u d i n g ap p l i c ab l e  s t an d ard s .

2 .  D e t e r m i n e  t h e  s t at u s  o f c e r t i fi c at i o n s  b y p ar t i e s  o ffe ri n g t o  c e r t i fy p ro d u c t s  

fo r  c o n t ac t  wi t h  o r t re at m e n t  o f d r i n ki n g wat e r.

3 .  D e t e r m i n e  c u r re n t  i n fo rm at i o n  o n  p ro d u c t  c e r t i fi c at i o n .

I I .  S p e ci al  I s s u e s .

I I . A.  Sto rage an d Han dlin g Precau tio n s.  Li q u i d  PAC l  i s  a c l e ar t o  s l i gh t l y 

h az y s o l u t i o n  t h at  i s  ac i d i c  an d  c o r ro s i ve  t o  c o m m o n  m e t al s .  S u i t ab l e  m at e r i al s  fo r 

c o n s t r u c t i o n  o f s t o r age  an d  h an d l i n g fac i l i t i e s  i n c l u d e  s yn t h e t i c  r u b b e r - l i n e d  s t e e l ,  

c o r ro s i o n - re s i s t an t  fi b e r gl as s - re i n fo rc e d  p l as t i c s  ( F RP ) ,  c e ram i c s ,  t e t r afl u o ro e t h yl e n e  

p o l ym e r  ( P T F E ) ,  p o l yvi n yl i d e n e  fl u o r i d e  ( P VD F ) ,  p o l ye t h yl e n e ,  p o l yp ro p yl e n e ,  

an d  p o l yvi n yl  c h l o r i d e  ( P VC ) .  S t e e l  ( s t ai n l e s s  an d  m i l d ) ,  al u m i n u m ,  n i c ke l ,  c o p p e r,  

o r  b ras s  are  n o t  s u i t ab l e .  T h e  s u p p l i e r s h o u l d  b e  c o n t ac t e d  fo r re c o m m e n d at i o n s  o n  

ap p ro p ri at e  m at e ri al s  o f c o n s t r u c t i o n  fo r t h e  s t o r age ,  h an d l i n g,  an d  p ac kagi n g o f an y 

s p e c i fi c  p ro d u c t .

C o n t ac t  wi t h  PAC l  p ro d u c t s  m ay c au s e  b u r n s  o r i r r i t at i o n  t o  t h e  e ye s  o r s ki n .  

Pro t e c t i ve  c l o t h i n g,  s u c h  as  r u b b e r gl o ve s ,  b o o t s ,  p an t s ,  an d  j ac ke t s ,  an d  e ye  p ro t e c t i o n ,  

s u c h  as  go ggl e s  o r fac e  m as ks ,  are  re c o m m e n d e d .  C o n s u l t  t h e  m an u fac t u re r’s  s afe t y 

d at a s h e e t s  fo r  p ro d u c t - s p e c i fi c  s afe t y re c o m m e n d at i o n s .

I I . B .  Gen eral Gu ide to  So lid Materials in  User Pro du ct Han dlin g System s.  S o m e  

l i q u i d  c h e m i c al  p ro d u c t s ,  i n c l u d i n g l i q u i d  PAC l ,  c an  am as s  m i n o r o r  s o m e t i m e s  c r i t i c al  

am o u n t s  o f s o l i d  m at e r i al s  t h ro u gh o u t  u s e r  p ro d u c t - h an d l i n g s ys t e m s  wh i l e  ad h e ri n g 

t o  t h o s e  ge n e r al  p ro d u c t  re q u i re m e n t s  s e t  fo r t h  i n  S e c t i o n  4 .  T h e s e  m at e r i al s  c an  b e  i n  

t h e  n at u re  o f

1 .  C r ys t al l i zat i o n ,  p re c i p i t at i o n ,  an d  ac c u m u l at i o n  o f p ro d u c t  p ri m ar y 

c o m p o n e n t s .

2 .  C r ys t al l i zat i o n ,  p re c i p i t at i o n ,  an d  ac c u m u l at i o n  o f p ro d u c t  d e r i vat i ve s .

3 .  Pre c i p i t at i o n  an d / o r  ac c u m u l at i o n  o f p ro d u c t  i n c l u s i o n s .

T h e s e  m at e r i al s  m ay n o t  b e  c o m p at i b l e  wi t h  e xi s t i n g p ro d u c t  s t o r age  an d  fe e d  

s ys t e m s .  Typ i c al  m an age m e n t  m e as u re s  avai l ab l e  t o  t h e  u s e r  i n c l u d e  s i t e - s p e c i fi c  

s p e c i fi c at i o n s ,  i n l i n e  fi l t e r i n g o r  s c re e n i n g,  s t o r age  an d  fe e d - s ys t e m  c l e an i n g s c h e d u l e s ,  

s t o rage  an d  h an d l i n g s ys t e m  d e s i gn ,  an d  i n ve n t o r y m an age m e n t .  T h e re fo re ,  i t  i s  

re c o m m e n d e d  t h at  t h e  u s e r  d i s c u s s  wi t h  t h e  s u p p l i e r  an d  fu l l y u n d e r s t an d  t h e  fo l l o wi n g:

1 .  Typ i c al  p ro d u c t  c h ar ac t e r i s t i c s .

2 .  S p e c i fi c  ap p l i c at i o n  p ro t o c o l s  o r  re q u i re m e n t s  fo r p ro d u c t  e ffi c ac y.
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