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A W W A  S t a n d a r d

Th i s  d o c u m e n t i s  a n  Am e ri c a n  Wa te r Wo rks  As s o c i a t i o n  ( AWWA)  s ta n d a rd .  I t i s  n o t  a  s p e c i fi c a ti o n .  AWWA s t a n d a rd s  d e s c ri b e  
m i n i m u m  r e q u i r e 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 r a t i ve  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 .  T h e  AW W A s t a n d a r d 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 r d .  U n t i l  e a c h  
o p t i o n a l  fe a t u r e  i s  s p e c i fi e d  b y  t h e  u s e r ,  t h e  p r o d u c t  o r  s e r vi c e  i s  n o t  fu l l y d e fi n e d .  AW W A  p u b l i c a t i o n  o f a  s t a n d a r d  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 r o d u c t  o r  p r o d u c t  t y p e ,  n o r  d o e s  AW W A  t e s t ,  c e r t i fy ,  o r  a p p r o ve  a n y  p r o d u c t .  T h e  
u s e  o f A W W A s t a n d a r d s  i s  e n t i r e l y  vo l u n t a r y.  T h i s  s t a n d a r d  d o e s  n o t  s u p e r s e d e  o r  t a k e  p r e c e d e n c e  o v e 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 ,  r e g u l a t i o n ,  o r  c o d e  o f a n y g o v e r n m e n t a l  a u t h o r i t y .  AW W A s t a n d a r d s  a r e  i n t e n d e d  t o  r e p r e 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 r o d u c t  d e s c r i b e d  w i l l  p r o vi d e  s a t i s fa c t o r y  s e r vi c e .  W h e n  A W W A r e vi s e s  o r  w i t h d r a w s  t h i s  
s t a n d a r d ,  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 r d

An  A m e r i c a n  N a t i o n a l  S t a n d a r d  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 r o 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 r d  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 r e r ,  t h e  c o n s u m e r ,  a n d  t h e  g e n e r a 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 r d  d o e s  n o t  i n  a n y  r e s p e c t  p r e c l u d e  a n y o 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 r o ve d  t h e  s t a n d a r d  o r  n o t ,  fr o m  m a n u fa c t u r i n g ,  m a r k e t i n g ,  p u r c h a s i n g ,  o r  u s i n g  p r o d u c t s ,  p r o c e s s e s ,  o r  p r o c e d u r e s  
n o t  c o n fo r m i n g  t o  t h e  s t a n d a r d .  Am e r i c a n  N a t i o n a l  S t a n d a r d s  a r e  s u b j e c t  t o  p e r i o d i c  r e vi e w ,  a n d  u s e r s  a r e  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 r o 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 r d  a r e  e n c o u r a g e d  t o  
s t a t e  o n  t h e i r  o w n  r e 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 r o 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 r e  p r o 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 r d s .

C au t i o n  n o t i C e :  T h e  Am e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e  ( A N S I )  a p p r o va l  d a t e  o n  t h e  fr o n t  c o ve r  o f t h i s  s t a n d a r d  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 r o va l  p r o 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 r d  m a y b e  r e vi s e d  o r  w i t h d r a w n  a t  a n y  t i m e .  
AN S I  p r o c e d u r e s  r e q u i r e  t h a t  a c t i o n  b e  t a k e n  t o  r e a ffi r m ,  r e vi s e ,  o r  w i t h d r a w  t h i s  s t a n d a r d  n o  l a t e r  t h a n  fi ve  ye a r s  fr o m  
t h e  d a t e  o f AN S I  a p p r o v a l .  P u r c h a s e r s  o f A m e r i c a n  N a t i o n a l  S t a n d a r d s  m a y  r e c e i ve  c u r r e n t  i n fo r m a t i o n  o n  a l l  s t a n d a r d s  
b y  c a l l i n g  o r  w r i t i n g  t h e  Am e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e ,  2 5  W e s t  4 3 r d  S t r e e t ,  F o u r t h  F l o o r ,  N e w  Y o r k ,  N Y  1 0 0 3 6 ;  
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 r g .

I S B N - 1 3 ,  p r i n t :   9 7 8 - 1 - 6 4 7 1 7 - 1 1 7 - 9  e I S B N - 1 3 ,  e l e c t r o n i c :   9 7 8 - 1 - 6 1 3 0 0 - 6 4 8 - 1

D O I :   h t t p : / / d x . d o i . o r g / 1 0 . 1 2 9 9 9 / A W W A. C 1 0 4 . 2 2

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 .

C o p y r i g h t  ©  2 0 2 2  b y  A m e r i c a n  W a t e r  W o r k s  A s s o c i a t i o n  
P r i n t e d  i n  U S A

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 .
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C o m m i t t e e  P e r s o n n e l

T h e  AWWA A2 1  S t an d ard s  S u b c o m m i t t e e  4 ,  C o at i n gs  an d  L i n i n gs ,  wh i c h  re vi e we d  an d  

ap p ro ve d  t h i s  s t an d ard ,  h ad  t h e  fo l l o wi n g p e r s o n n e l  at  t h e  t i m e  o f ap p ro val :

G re gg H o r n ,  Ch air

Gen eral In terest Mem b ers

J . A.  H rd l i c ka ( liaiso n ,  n o n vo tin g) ,  S t an d a rd s  E n gi n e e r  L i ai s o n ,  AWWA,  D e n ve r,  C o l o .

D . H .  Kro o n ,  Ae gi o n ,  H o u s t o n ,  Te x .

J . R.  P l a t t s m i e r,  C o n s u l t an t ,  N e w Po r t  Ri c h e y,  F l a.

P. A.  S e l i g,  C o n s u l t an t ,  B i r m i n g h a m ,  Al a.

Pro du cer Mem b ers

J . H .  E d d i n gs ,  M c Wan e  I n c . ,  P h i l l i p s b u r g,  N . J .

J . A.  F an c h e r  ( altern ate) ,  Am e r i c a n  C as t  I r o n  P i p e  C o m p an y,  B i r m i n g h a m ,  Al a.

M . D .  G as t o n ,  Am e r i c an  C as t  I ro n  P i p e  C o m p an y,  B i r m i n gh am ,  Al a.

L . G .  H o r n ,  D u c t i l e  I ro n  P i p e  Re s e ar c h  As s o c i at i o n ,  B i r m i n gh am ,  Al a.

A. M .  H o r t o n ,  U S  P i p e  &  F o u n d r y C o m p a n y,  B i r m i n gh am ,  Al a .

K. J .  Ke m p f,  Ke m p f H o l d i n gs ,  L LC ,  F o u n d r y S e r vi c e s  C o . ,  O m ah a,  N e b .

H . Ke n n e d y,  J r. ,  H aro l d  Ke n n e d y &  As s o c i at e s ,  F u q u ay- Var i n a,  N . C .

V. O ’ D e a,  T n e m e c  C o m p an y,  Kan s as  C i t y,  M o .

D . S wal l e y,  E l e c t ro s t e e l  U S A,  B i r m i n gh am ,  Al a.

User Mem b ers

M . J .  B r i t c h ,  Tu al a t i n  Val l e y Wat e r  D i s t r i c t ,  B e ave r t o n ,  O re .

B . M at e j c e k,  O r an ge  C o u n t y Ut i l i t i e s ,  O r l an d o ,  F l a.

J . R.  Wa u gh ,  B u re a u  o f Re c l am at i o n ,  D e n ve r,  C o l o .

R. L .  Wo rd e n ,  C O M C D ,  N o r m an ,  O kl a.
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AWWA S t an d ard s  C o m m i t t e e  A2 1 ,  D u c t i l e  I ro n  P i p e  an d  F i t t i n gs ,  wh i c h  re vi e we d  an d  

ap p ro ve d  t h i s  s t an d ard ,  h ad  t h e  fo l l o wi n g p e rs o n n e l  at  t h e  t i m e  o f ap p ro val :

J o h n  R.  P l at t s m i e r,  Ch air

M au r y D .  G as t o n ,  Vice- Ch air

Gen eral In terest Mem b ers

M . D u n n ,  C r i s t  E n g i n e e r s ,  I n c . ,  L i t t l e  Ro c k,  Ar k.

J . H e b e n s t re i t ,  Un d e r wr i t e r s  L ab o r at o r i e s  I n c . ,  N o r t h b ro o k,  I l l .

M . B .  H o r s l e y,  H o r s l e y E n gi n e e r i n g L LC ,  O ve r l an d  Park,  Kan s .

J . A.  H rd l i c ka ( liaiso n ,  n o n vo tin g) ,  S t an d ard s  E n gi n e e r  L i ai s o n ,  AWWA,  D e n ve r,  C o l o .

D . H .  Kro o n ,  Ae gi o n ,  H o u s t o n ,  Te x .

D . D .  L ar y ( altern ate) ,  Wr i gh t - P i e r c e ,  To p s h am ,  M a i n e

C . R.  L au c am p ,  AE C O M ,  C h i c ago ,  I l l .

P. J .  M o u r t ,  M o t t  M ac D o n al d ,  P h i l ad e l p h i a,  Pa.

J . R.  P l at t s m i e r,  C o n s u l t an t ,  N e w Po r t  Ri c h e y,  F l a.

S . Po o l  ( altern ate) ,  H D R E n gi n e e r i n g,  D e n ve r,  C o l o .

T. M .  S t i n s o n ,  Kl e i n fe l d e r  S E A C o m p an y,  H o l b r o o k,  M as s .

Pro du cer Mem b ers

L . R.  D u n n  ( altern ate) ,  U S  P i p e  &  F o u n d r y C o m p an y,  B i r m i n g h am ,  Al a.

J . H .  E d d i n gs ,  M c Wa n e  I n c . ,  P h i l l i p s b u r g ,  N . J .

J . A.  F an c h e r  ( altern ate) ,  Am e r i c an  C a s t  I r o n  P i p e  C o m p a n y,  B i r m i n gh am ,  Al a .

M . D .  G as t o n ,  Am e r i c a n  C as t  I r o n  P i p e  C o m p an y,  B i r m i n g h am ,  Al a.

L . G .  H o r n ,  D u c t i l e  I r o n  P i p e  Re s e a rc h  As s o c i a t i o n ,  B i r m i n gh am ,  Al a.

D . H u g h e s ,  U S  P i p e  &  F o u n d r y C o m p an y,  B i r m i n gh am ,  Al a.

J . C .  J o n e s ,  G e o r g F i s c h e r,  D a l l a s ,  Te x .

H . Ke n n e d y,  J r. ,  H aro l d  Ke n n e d y &  As s o c i at e s ,  F u q u ay- Var i n a,  N . C .

J . S .  Pal o m b o ,  Eve re t t  J .  P re s c o t t ,  I n c . ,  G ard i n e r,  M ai n e

A. Ri c h  ( altern ate) ,  G . A.  Ri c h  an d  S o n s ,  D e e r  C re e k,  I l l .

D . S wal l e y,  E l e c t ro s t e e l ,  B i r m i n g h am ,  Al a .
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User Mem b ers
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J . R.  Wau g h ,  B u re au  o f Re c l a m at i o n ,  D e n ve r,  C o l o .

J . T.  Wi l s o n ,  C o b b  C o u n t y- M a r i e t t a  Wat e r  Au t h o r i t y,  M ar i e t t a,  G a.

R. L .  Wo rd e n ,  C O M C D ,  N o r m an ,  O kl a.
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