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i i

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

T h i s  d o c u m e n t  i s  a n  Am e r i c a n  W a t e r  W o r k s  As s o c i a t i o n  ( AW W A )  s t a n d a r d .  I t  i s  n o t  a  s p e c i fi c a t i o n .  AW W A s t a n d a r d s  
d e s c r i 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  A W 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  d e fi n 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 .  A W 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 AW 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 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 ,  r e g u l a t i o n ,  o r  c o d e s  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 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  AW 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 vi 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  A m 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 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 r o v e 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 .  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  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 4 2 - 1  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 7 3 - 3

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 5 0 4 . 2 3

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 .  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 .

C o p y r i g h t  ©  2 0 2 3  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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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  C504.

I. Introduction.

I . A.  Backgro u n d.  B u t t e r fl y val ve s  are  ge n e r al l y u s e d  fo r  p i p e l i n e s  c arr yi n g

l i q u i d s  an d  gas e s .  M an u fac t u re rs  o f b u t t e r fl y val ve s  d e ve l o p e d  t i gh t - c l o s i n g,  r u b b e r-

s e at e d  t yp e s  fo r  c o o l i n g wat e r s ys t e m s  an d  p o we r  s t at i o n s .  S i n c e  1 9 4 0 ,  m o s t  n e w val ve s  

i n s t al l e d  fo r  t h i s  t yp e  o f s e r vi c e  h ave  b e e n  r u b b e r - s e at e d  b u t t e r fl y val ve s .

S i n c e  t h e  l at e  1 9 4 0 s ,  r u b b e r - s e at e d  b u t t e r fl y val ve s  h ave  gai n e d  i n c re as e d  ac c e p t an c e  

fo r u s e  i n  wat e r t re at m e n t  p l an t s  an d  wat e r  s u p p l y an d  d i s t r i b u t i o n  l i n e s  b e c au s e  ( 1 )  

t h e y p ro vi d e  t i gh t  s h u t o ff;  ( 2 )  are  re l at i ve l y e as y t o  o p e r at e ,  e ve n  wi t h  l arge  p re s s u re  

d i ffe re n t i al s  ac ro s s  t h e  val ve s ;  an d  ( 3 )  re q u i re  re l at i ve l y l i t t l e  s p ac e  fo r  i n s t al l at i o n .

I . B .  Histo ry.  T h e  n e e d  fo r  s t an d ard i zat i o n  o f b u t t e r fl y val ve s  was  re c o gn i ze d

b y t h e  Am e ri c an  Wat e r  Wo rks  As s o c i at i o n  ( AWWA)  i n  J u n e  1 9 5 3 .

T h e  c o m m i t t e e  ap p o i n t e d  fo r  t h e  t as k o f s t an d ard i z at i o n  d e ve l o p e d  AWWA C 5 0 4 ,  

wh i c h  was  ap p ro ve d  as  t e n t at i ve  an d  p u b l i s h e d  i n  S e p t e m b e r  1 9 5 4 .  F o u r  ye ar s  l at e r,  i n  

1 9 5 8 ,  t h e  t e n t at i ve  s t an d ard  was  ac c e p t e d  as  a s t an d ard .

T h e  1 9 5 4  t e n t at i ve  s t an d ard  was  wr i t t e n  t o  d e s c r i b e  t h e  t h e n - avai l ab l e  t yp e s  o f 

s t an d ard  r u b b e r- s e at e d  b u t t e r fl y val ve s  t h at  h ad  b e e n  i n  s u c c e s s fu l  o p e r at i o n  fo r  at  

l e as t  fi ve  ye ar s  p r i o r  t o  1 9 5 4 .  T h e  s t an d ard  e s t ab l i s h e d  t h re e  p re s s u re  an d  t wo  ve l o c i t y 

c l as s i fi c at i o n s ,  s t an d ard s  fo r  m at e r i al s ,  l ayi n g l e n gt h s ,  m i n i m u m  b o d y an d  d i s c  d e s i gn s ,  

an d  ac t u at o r  s i ze s  fo r  val ve s  h avi n g r u b b e r  s e at s  i n  t h e  val ve  b o d y.

S i n c e  t h e  p u b l i c at i o n  o f AWWA C 5 0 4  i n  1 9 5 4 ,  b u t t e r fl y- val ve  d e s i gn s  h ave  b e e n  

i m p ro ve d  an d  re fi n e d .  I n  S e p t e m b e r  1 9 6 2 ,  a n e w c o m m i t t e e  was  c h arge d  wi t h  t h e  t as k 

o f re vi e wi n g AWWA C 5 0 4  an d  re c o m m e n d i n g re vi s i o n s  t o  t h e  s t an d ard  i n  o rd e r  t o  

m ake  i t  c o m p at i b l e  wi t h  t h e n - c u r re n t  val ve  d e s i gn s .

G e n e r al l y,  m o d e r n  b u t t e r fl y- val ve  d e s i gn s  fo r  wat e r  s e r vi c e  i n c l u d e  c as t - b o d y 

c o n s t r u c t i o n  i n  2 5 - p s i  ( 1 7 2 - kPa) ,  7 5 - p s i  ( 5 1 7 - kPa) ,  1 5 0 - p s i  ( 1 , 0 3 4 - kPa) ,  an d   

2 5 0 - p s i  ( 1 , 7 2 3 - kPa)  p re s s u re  c l as s e s ;  fl an ge d ,  m e c h an i c al - j o i n t ,  an d  wafe r b o d i e s ;

r u b b e r s e at s  i n  val ve  b o d i e s  o r o n  t h e  val ve  d i s c s ;  an d  o p e r at i n g c o n d i t i o n s  ( l i m i t e d  b y

t h e  d e s i gn  s h u t o ff p re s s u re  an d  ve l o c i t i e s  o f wat e r  fl o w)  t h at  p ro d u c e  t o rq u e s  c o n s i d e re d

m axi m u m  fo r  t h e  s h aft  s i ze  u s e 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 ,  2 5  We s t  4 3 rd  S t re e t ,  F o u r t h  F l o o r,  Ne w Yo rk,  N Y 1 0 0 3 6 .
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Re vi s i o n s  i n  t h e  1 9 7 0  e d i t i o n  we re  i n i t i at e d  t o  m i n i m i ze  t h e  c o rro s i o n  o f s e at i n g 

s u r fac e s ,  t o  p ro vi d e  m o re  ad e q u at e  re q u i re m e n t s  fo r  s t ai n l e s s  s t e e l ,  an d  t o  p ro vi d e  fo r  

p ai n t i n g o f val ve  i n t e r i o r s  wi t h  as p h al t  var n i s h .

Re vi s i o n s  i n  1 9 7 4  an d  1 9 8 0  p ro vi d e d  fi n e - t u n i n g o f t h e  p ro vi s i o n s  o f t h e  s t an d ard .  

M aj o r  c h an ge s  i n c l u d e d  ad d i t i o n  o f p ro vi s i o n s  c o n c e r n i n g t h e  c o n n e c t i o n  b e t we e n  

s h aft  an d  d i s c  an d  t h e  u s e  o f c arb o n - s t e e l  s h aft s  wi t h  s t ai n l e s s - s t e e l  j o u r n al s .

Re vi s i o n s  i n  t h e  1 9 8 7  e d i t i o n  i n c l u d e d  u s i n g t h e  wo rd  “ac t u at o r”  rat h e r t h an  

“ o p e r at o r”  an d  p ro vi d e d  d e fi n i t i o n s  o f val ve  c l as s i fi c at i o n s .  M aj o r c h an ge s  i n c l u d e d  t h e  

ad d i t i o n  o f c e r t ai n  s p r aye d - m e t al  s e at  s u r fac e s  an d  n o n m e t al l i c  c yl i n d e r  c o m p o n e n t s  

as  acc e p t ab l e  m at e r i al s .  Ap p e n d i x B  ( n o w ap p e n d i x A) ,  I n s t al l at i o n ,  O p e rat i o n ,  an d  

M ai n t e n an c e  o f Ru b b e r - S e at e d  B u t t e r fl y Val ve s ,  was  ad d e d .

Re vi s i o n s  i n  t h e  1 9 9 4  e d i t i o n  i n c l u d e d  t h e  d e l e t i o n  o f ap p e n d i x A fo r  c al c u l at i n g 

t o rq u e s ,  t h e  ad d i t i o n  o f s o ft  m e t ri c at i o n ,  re fe re n c e  t o  ac t u at o r  re q u i re m e n t s  gi ve n  i n  

AN S I / AWWA C 5 4 0 ,  Po we r - Ac t u at i n g D e vi c e s  fo r  Val ve s  an d  H yd r an t s ,  i n t ro d u c t i o n  

o f C l as s  2 5 0  val ve s ,  an d  ad o p t i o n  o f ad d i t i o n al  m at e r i al s  an d  m at e r i al  re q u i re m e n t s .

Re vi s i o n s  i n  t h e  2 0 0 0  e d i t i o n  i n c l u d e d :  re vi s e d  m at e r i al  re fe re n c e s  t o  u s e  t h e  

u n i fi e d  n u m b e r i n g s ys t e m  ( U N S )  d e s i gn at i o n s ,  ad d e d  d u c t i l e  i ro n  as  an  ac c e p t ab l e  

m ate r i al  fo r  ac t u at o r  wo r m  ge ars  i n  b u r i e d  s e r vi c e ,  al l o we d  fo r  t h e  u s e  o f t h e  val ve s  

fro m  t h e  p ro o f- o f- d e s i gn  t e s t s  t o  b e  re b u i l t  an d  u s e d  as  p ro d u c t i o n  val ve s ,  an d  ad d e d  

ad vi s o r y t e xt  o n  val ve  an d  ad j ac e n t  p i p e  i n s t al l at i o n .

T h e  e i gh t h  e d i t i o n  o f AN S I / AWWA C 5 0 4  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  F e b .  1 2 ,  2 0 0 6 .  T h e  n i n t h  e d i t i o n  o f AN S I / AWWA C 5 0 4  was  ap p ro ve d  

o n  Ju n e  2 0 ,  2 0 1 0 .  T h e  t e n t h  e d i t i o n  ad d e d  u p d at e d  ac t u at o r  re q u i re m e n t s  an d  was  

ap p ro ve d  o n  J u n e  7 ,  2 0 1 5 .  T h i s  e d i t i o n  was  ap p ro ve d  o n  M arc h  1 3 ,  2 0 2 3 .

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  

I n t e rn 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 r i n ki n g wat e r  ad d i t i ve s .  O t h e r  m e m b e rs  o f 

t h e  o r i 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 rs  ( C O S H E M ) .  T h e  

Am e r i c an  Wat e r  Wo rks  As s o c i at i o n  ( AWWA)  an d  t h e  As s o c i at i o n  o f S t at e  D ri 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  

†  Pe r s 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 r i at e  au t h o r i t y h avi n g j u ri s d i c t i o n .
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re q u i re m e n t s  m o re  s t ri 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 ri 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

1 .  S p e c i fi c  p o l i c i e s  o f t h e  s t at e  o r  l o c al  age n c y.

2 .  Two  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 c al s —H e al t h  Effe c t s ,  an d  N S F / AN S I / C AN  6 1 ,  

D ri 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  Effe c t s .

3 .  O t h e r re fe re n c e s ,  i n c l u d i n g AWWA s t an d ard s ,  Fo o d Chem icals Co dex,  Water 

Chem icals Co dex, §  an d  o t h e r  s t an d ard s  c o n s i d e re d  ap p ro p r i at e  b y t h e  s t at e  o r l o c al  

age n c y.

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 1 .  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 

t o  ac c e p t  o r ac c re d i t  c e r t i fi c at i o n  o r gan i z at i o n s  wi t h i n  t h e i r  j u ri s d i c t i o n s .  Ac c re d i t at i o n  

o f c e r t i fi c at i o n  o rgan 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 .

An n e x A,  “ To xi c o l o gy Re vi e w an d  Eval u at i o n  Pro c e d u re s ,”  t o  N S F / AN S I / C AN  6 1  

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 An n e x 

A 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 C 5 0 4  d o e s  n o t  ad d re s s  ad d i t i ve s  re q u i re m e n t s .  T h u s ,  u s e r s  o f t h i s  

s t an d ard  s h o u l d  co 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 rm 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 rm 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 r i 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 ri n ki n g wat e r.

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

I n  an  al t e r n at i ve  ap p ro ac h  t o  i n ad ve r t e n t  d ri n ki n g wat e r  ad d i t i ve s ,  s o m e  j u r i s d i c t i o n s  

( i n c l u d i n g C al i fo rn i a,  M ar yl an d ,  Ve rm o n t ,  an d  L o u i s i an a)  c al l e d  fo r  re d u c e d  l e ad  

l i m i t s  fo r  m at e r i al s  i n  c o n t ac t  wi t h  p o t ab l e  wat e r.  Var i o u s  t h i rd - p ar t y c e r t i fi e r s  h ave  

b e e n  as s e s s i n g p ro d u c t s  agai n s t  t h e s e  l e ad  c o n t e n t  c r i t e r i a,  an d  a n e w AN S I - ap p ro ve d  

n at i o n al  s t an d ard ,  N S F / AN S I  3 7 2 ,  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 —Le ad  

C o n t e n t ,  was  p u b l i s h e d  i n  2 0 2 0 .  O n  J an .  4 ,  2 0 1 1 ,  l e gi s l at i o n  was  s i gn e d  re vi s i n g t h e  

‡  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 .
§  B o t h  p u b l i c at i o n s  avai l ab l e  fro m  Nat i o n al  Ac ad e m y o f S c i e n c e s ,  5 5 0  F i ft h  S t re e t ,  N W,  Was h i n gt o n ,  

D C  2 0 4 1 8 .
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d e fi n i t i o n  fo r  “ l e ad  fre e”  wi t h i n  t h e  S afe  D r i n ki n g Wat e r  Ac t  ( S D WA)  as  i t  p e r t ai n s  

t o  “p i p e ,  p i p e  fi t t i n gs ,  p l u m b i n g fi t t i n gs ,  an d  fi xt u re s . ”  T h e  c h an ge s  we n t  i n t o  e ffe c t  

o n  J an .  4 ,  2 0 1 4 .  I n  b r i e f,  t h e  n e w p ro vi s i o n s  t o  t h e  S D WA re q u i re  t h at  t h e s e  p ro d u c t s  

m e e t  a we i gh t e d  ave rage  l e ad  c o n t e n t  o f n o t  m o re  t h an  0 . 2 5  p e rc e n t .

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

I I . A.  Gen eral.  C o n d i t i o n s  u n d e r  wh i c h  a val ve  i s  t o  b e  o p e r at e d  m u s t  b e  

e val u at e d  c are fu l l y b y t h e  p u rc h as e r.  T h e  e val u at i o n s  m u s t  i n c l u d e  t h e  d e t e rm i n at i o n  

o f t h e  h yd rau l i c  c h arac t e r i s t i c s  o f t h e  s ys t e m  i n  wh i c h  t h e  val ve  wi l l  b e  i n s t al l e d  an d  t h e  

o p e r at i o n  o f t h e  val ve  ( o n –o ff o r  t h ro t t l i n g) ,  i n c l u d i n g ( 1 )  t h e  m axi m u m  t ran s i e n t  an d  

s t at i c  d i ffe re n t i al  p re s s u re  ac ro s s  t h e  val ve  d i s c  an d  ( 2 )  fl o w t h ro u gh  t h e  val ve  u n d e r t h e  

m o s t  ad ve r s e  o p e r at i n g c o n d i t i o n s .

To rq u e  re q u i re m e n t s  fo r val ve  o p e r at i o n  var y c o n s i d e r ab l y wi t h  d i ffe re n t i al  p re s s u re  

ac ro s s  t h e  val ve ,  fl u i d  ve l o c i t y,  fl u i d  t e m p e r at u re ,  an d  u p s t re am  p i p i n g c o n d i t i o n s .

F l o w d i re c t i o n  i s  i m p o r t an t  i n  t h e  i n s t al l at i o n  an d  u s e  o f a b u t t e r fl y val ve .  S o m e  

val ve s’  p e r fo rm an c e  an d  s e al i n g c h ar ac t e r i s t i c s  var y wi t h  d i re c t i o n  o f fl o w.  F l o w 

d i re c t i o n  c an  affe c t  t h e  t o rq u e  re q u i re m e n t s  an d  t h ro t t l i n g c h ar ac t e ri s t i c s  o f val ve s  

wi t h  o ffs e t  d i s c s  o r  d i s c s  t h at  d o  n o t  h ave  i d e n t i c al  s u r fac e  c o n fi gu r at i o n s  o n  e ac h  s i d e .  

M an y b u t t e r fl y val ve s  h ave  d i ffe re n t  s e al i n g c h ar ac t e r i s t i c s  o n  o n e  s i d e  ve r s u s  t h e  o t h e r.  

A m an u fac t u re r  m ay h ave  a re c o m m e n d e d  h i gh - p re s s u re  s e al i n g s i d e  fo r l o n g- t e r m  

re l i ab i l i t y.

H yd r au l i c  t e s t i n g,  fl o w c ap ac i t i e s ,  an d  val ve  t o rq u e s  are  b as e d  o n  u n d i s t u r b e d  

u n i fo rm  fl o w,  u p s t re am  o f a val ve ,  s i m i l ar t o  t h e  fl o w p ro d u c e d  b y a l o n g l e n gt h  o f 

c o n s t an t - d i am e t e r  s t r ai gh t  p i p e .  P i p i n g c o n fi gu r at i o n s  t h at  p ro d u c e  a n o n u n i fo r m  o r  

t u r b u l e n t  fl o w p at t e r n  u p s t re am  o f t h e  val ve  c an  i n c re as e  t o rq u e  re q u i re m e n t s ,  c re at e  

d am agi n g vi b rat i o n s ,  i n c re as e  h e ad  l o s s ,  an d  i n c re as e  s t re s s e s  i n  val ve  c o m p o n e n t s .

S o m e  h yd r au l i c  s ys t e m s  c an  p ro d u c e  fl u i d  ve l o c i t i e s  m u c h  h i gh e r  t h an  t h e  

m axi m u m  o f 1 6  ft / s e c  ( 4 . 9  m / s e c )  d e s c r i b e d  i n  t h i s  s t an d ard .  Typ i c al l y,  h i gh  fl u i d  

ve l o c i t i e s  c an  re s u l t  fro m  l i n e  b re aks ,  d u r i n g fi re fi gh t i n g,  o r  i n  s u r ge - re l i e f ap p l i c at i o n s .  

T h e  e ffe c t s  o f h i gh  ve l o c i t i e s  an d  as ym m e t ri c al  t u r b u l e n t  fl o w c o n d i t i o n s  c an  re s u l t  i n  

h i gh  l o ad s  an d  t o rq u e  re q u i re m e n t s ,  wh i c h  are  u n ac c o u n t e d  fo r  i n  t h i s  s t an d ard .  T h e s e  

d e s i gn  c o n d i t i o n s  s h o u l d  b e  c l e arl y d e fi n e d  b y t h e  p u rc h as e r  wh e n  ap p l i c ab l e .

I I . B .  Bu ried Valves L arger Than  48 In .  Val ve s  i n  t h i s  s t an d ard  are  p ro vi d e d  wi t h  

fl an ge d  e n d s .  I n  b u ri e d  ap p l i c at i o n s ,  t h e  p u rc h as e r  i s  ad vi s e d  t o  c o n s i d e r  p ro vi d i n g 

m e an s  t o  ac c o m m o d at e  i s s u e s  s u c h  as  d i ffe re n t i al  s e t t l e m e n t ,  c ap ab i l i t y t o  re m o ve  t h e  

val ve  o r  ac t u at o r fo r m ai n t e n an c e ,  ac c e s s  t o  t h e  val ve  i n t e r i o r  fo r  i n s p e c t i o n ,  s u p p o r t  o f 

t h e  val ve ,  an d  c o n t ro l l i n g t h e  s h e ar l o ad i n g fro m  t h e  ad j ac e n t  p i p e  fl an ge s .  M an y t yp e s  
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o f b u r i e d  p i p e s  are  d e s i gn e d  t o  d e fl e c t  2 –5  p e rc e n t  o f p i p e  d i am e t e r,  wh i c h  i s  h ar m fu l  

t o  t h e  val ve  i n t e gr i t y.  Ad j ac e n t  p i p e  m u s t  b e  s u p p o r t e d  o r  s t i ffe n e d  t o  p ro vi d e  a ro u n d  

m at i n g c o n n e c t i o n  fo r  t h e  val ve  i n  s e r vi c e .  T h e  val ve  an d  p i p e  s h o u l d  b e  s u p p o r t e d  

wi t h  u n i fo r m ,  we l l - c o m p ac t e d  b e d d i n g t o  m i n i m i ze  d i ffe re n t i al  s e t t l e m e n t - i n d u c e d  

s t re s s e s .  G i ve n  t h e  p o t e n t i al  fo r c h an ge s  i n  ge o t e c h n i c al  c o n d i t i o n s ,  e s p e c i al l y u n d e r a 

d e e p  val ve  e xc avat i o n ,  t h e  s u p p o r t i n g s o i l  s t r u c t u re  s h o u l d  b e  as s e s s e d .  T h e re  s h o u l d  b e  

n o  o t h e r  ri gi d  s u p p o r t  o r  s t r u c t u re  p ro vi d e d  u n d e r  o r aro u n d  t h e  val ve  b o d y.  S t an d ard  

val ve s  are  d e s i gn e d  t o  wi t h s t an d  an  ap p ro xi m at e  e ar t h  l o ad  e q u i val e n t  t o  6 - ft  ( 1 . 8 -

m )  b u r i al  d e p t h .  T h e  p u rc h as e r s h o u l d  d e fi n e  t h e  e xac t  e ar t h  l o ad  i n  S e c .  I I I . A. 2 4 .  

T h e  b u t t e r fl y val ve s  l ar ge r t h an  4 8  i n .  ( 1 2 0 0  m m )  d e s c r i b e d  i n  t h i s  s t an d ard  re q u i re  

m o re  at t e n t i o n  d u r i n g i n s t al l at i o n  t h an  t h o s e  wi t h  a s m al l e r d i am e t e r.  O wn e r s  s h o u l d  

c o n s i d e r  t h e  fo l l o wi n g:  ( 1 )  ad d i t i o n al  ge o t e c h n i c al  i n ve s t i gat i o n s  aft e r  t h e  e xc avat i o n  

h as  b e e n  c o m p l e t e d  t o  d e t e r m i n e  t h e  s u i t ab i l i t y o f t h e  s u b gr ad e ;  ( 2 )  t h e  e xt e n t  o f an y 

o ve r - e xc avat i o n  s h o u l d  i t  b e  re q u i re d  an d  c o n fi r m  t h e  b ac kfi l l  b e d d i n g re q u i re m e n t s ;  

( 3 )  ad d i t i o n al  i n s p e c t i o n  d u ri n g e xc avat i o n  p re p ar at i o n  an d  i n s t al l at i o n  o f t h e  b ac kfi l l  

b e d d i n g fo r  t h e  b u t t e r fl y val ve  an d  ad j ac e n t  p i p e  e n s u r i n g p ro p e r  c o m p ac t i o n  o f t h e  

b e d d i n g m at e ri al ;  an d  ( 4 )  c h e c k t h e  i n t e ri o r o f t h e  val ve  fo r i n d i c at i o n s  o f b e i n g o u t -

o f- ro u n d  aft e r t h e  s u r ro u n d i n g b ac kfi l l  m at e r i al  h as  b e e n  c o m p ac t e d .

I I . C .  A dviso ry In fo rm atio n  o n  Pro du ct Ap p licatio n .  T h i s  s t an d ard  d o e s  n o t  

d e s c r i b e  al l  p o s s i b l e  ap p l i c at i o n s  o r  m an u fac t u r i n g t e c h n o l o gi e s .  T h e  p u rc h as e r  s h o u l d  

i d e n t i fy s p e c i al  re q u i re m e n t s  an d  re q u i re d  d e vi at i o n s  fro m  t h i s  s t an d ard  an d  i n c l u d e  

ap p ro p r i at e  l an gu age  i n  p u rc h as e  d o c u m e n t s .  Re fe r  t o  S e c .  I I I . A i n  t h i s  fo re wo rd .  

O t h e r  ad vi s o r y i n fo r m at i o n  i s  p ro vi d e d  b e l o w.

1 .  T h e  val ve  c l as s i fi c at i o n  m axi m u m  n o n s h o c k s h u t o ff p re s s u re ,  m axi m u m  

an t i c i p at e d  fl u i d  ve l o c i t y t h ro u gh  t h e  val ve ,  an d  wat e r t e m p e rat u re  ran ge  are  u s e d  

b y m an u fac t u re r s  t o  c al c u l at e  t o rq u e  re q u i re m e n t s ,  wh i c h  t h e n  m ay d e t e r m i n e  val ve  

o p e rat i n g- c o m p o n e n t  d e s i gn  an d  ac t u at o r  s i z i n g.  T h i s  i n fo r m at i o n  s h o u l d  b e  p ro vi d e d  

ac c o rd i n g t o  i t e m s ,  6 ,  7 ,  8 ,  an d  2 4  o f S e c .  I I I . A i n  t h i s  fo re wo rd .  Note:  I f t h i s  

i n fo r m at i o n  i s  n o t  p ro vi d e d ,  C l as s  B  val ve  c l as s i fi c at i o n s  wi l l  b e  p ro vi d e d  an d  ac t u at o r s  

wi l l  b e  s i ze d  fo r t h e  m o s t  s e ve re  c o n d i t i o n s  l i s t e d  i n  t h i s  s t an d ard .  T h i s  m ay re s u l t  i n  a 

s i gn i fi c an t  u n war r an t e d  e xp e n s e .

Tu rb u l e n c e  i s  al s o  a fac t o r  t h at  m ay affe c t  t o rq u e  re q u i re m e n t s .  Tu r b u l e n c e  wi l l  b e  

c o n s i d e re d  o n l y i f i n fo rm at i o n  o n  p i p i n g c o n d i t i o n s  i s  p ro vi d e d  ac c o rd i n g t o  i t e m  2 7  

o f S e c .  I I I . A i n  t h i s  fo re wo rd .

2 .  T h i s  s t an d ard  l i m i t s  h an d wh e e l  ri m  p u l l  b u t  n o t  h an d wh e e l  d i am e t e r.  A 

s m al l e r  h an d wh e e l  m ay re q u i re  a m o re  e xp e n s i ve  ac t u at o r  re q u i ri n g m o re  t u r n s .  I f a 
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l ar ge  d i am e t e r h an d wh e e l  i s  o f c o n c e rn  b e c au s e  o f c l e ar an c e  o r o t h e r  l i m i t at i o n s ,  t h e  

d i am e t e r  s h o u l d  b e  l i m i t e d  t o  an  ac c e p t ab l e  d i m e n s i o n  i n  ac c o rd an c e  wi t h  i t e m  1 4  o f 

S e c .  I I I . A i n  t h i s  fo re wo rd .

3 .  T h i s  s t an d ard  re fe rs  t o  AN S I / AWWA C 5 4 1 ,  wh i c h  p e rm i t s  t h e  u s e  o f s o m e  

p l at e d  c o m p o n e n t s  i n  m e t al l i c  wat e r- h yd rau l i c  c yl i n d e r  ac t u at o rs .  T h e  p u rc h as e r  s h o u l d  

b e  aware  o f t h e  p o s s i b i l i t y o f p l at i n g fai l u re ,  p ar t i c u l ar l y wh e n  t h e  o p e r at i n g wat e r  i s  

c o r ro s i ve .  T h e  p u rc h as e r m ay l i m i t  ac c e p t ab i l i t y t o  c yl i n d e r s  h avi n g c o m p o n e n t s  t h at  

d o  n o t  d e p e n d  o n  p l at i n gs  t o  re s i s t  c o r ro s i o n  i n  ac c o rd an c e  wi t h  i t e m  1 5  o f S e c .  I I I . A 

i n  t h i s  fo re wo rd .

4 .  T h i s  s t an d ard  p e r m i t s  s e ve r al  m e t al l i c  s e at i n g- s u r fac e  m at e r i al s .  I t  

re c o m m e n d s  s e at i n g s u r fac e s  o f s t ai n l e s s  s t e e l  o r n i c ke l - c o p p e r  al l o y i n  c as e s  wh e re  

val ve s  are  t o  b e  o p e r at e d  m o re  fre q u e n t l y t h an  o n c e  a m o n t h .  T h e  p u rc h as e r  m ay 

re q u i re  t h e s e  al l o ys  fo r  s p e c i fi c  ap p l i c at i o n s  ac c o rd i n g t o  i t e m  1 1  o f S e c .  I I I . A i n  t h i s  

fo re wo rd .

5 .  T h i s  s t an d ard  al s o  ac c e p t s  s p r aye d  m at i n g- s e at  s u r fac e s  wh e n  t h e  s u r fac e s  

are  ap p l i e d  u n d e r c e r t ai n  c o n d i t i o n s .  T h e  s u i t ab i l i t y o f t h i s  t yp e  o f s u r fac e  d e p e n d s ,  

t o  a l ar ge  e xt e n t ,  o n  t h e  q u al i t y o f t h e  m an u fac t u re d  p ro d u c t .  T h e  p u rc h as e r  s h o u l d  

b e  aware  o f t h e  m an u fac t u re r’s  p re vi o u s  e xp e r i e n c e  wi t h  s i m i l ar ap p l i c at i o n s .  T h e  

p u rc h as e r m ay l i m i t  ac c e p t ab i l i t y t o  a s p e c i fi c  p ro d u c t  o r  ap p l i c at i o n  ac c o rd i n g t o   

i t e m  1 1  o f S e c .  I I I . A i n  t h i s  fo re wo rd .

6 .  T h i s  s t an d ard  d o e s  n o t  re q u i re  a m i n i m u m  wat e r way are a,  n o r  d o e s  i t  l i m i t  

h e ad  l o s s  ac ro s s  t h e  val ve .  I f t h i s  i s  o f c o n c e rn ,  l i m i t at i o n s  s h o u l d  b e  p ro vi d e d .  Re fe r t o  

i t e m  2 6  o f S e c .  I I I . A o f t h i s  fo re wo rd .

7 .  T h i s  s t an d ard  al l o ws  a p ar t y o t h e r  t h an  t h e  val ve  m an u fac t u re r  t o  m o u n t  an  

ac t u at o r t o  a val ve .  S e c .  5 . 1 . 2 . 2  re q u i re s  t h at  t h e  val ve  an d  ac t u at o r  b e  p e r fo r m an c e  

an d  l e ak t e s t e d  as  an  as s e m b l y.  T h e  p u rc h as e r  i s  c au t i o n e d  t h at  t h e  val ve  m an u fac t u re r 

c an n o t  as s u m e  re s p o n s i b i l i t y fo r  t h e  val ve’s  s e al i n g an d  o p e r at i n g p e r fo r m an c e  i f t h e  

ac t u at o r i s  m o u n t e d  b y a p ar t y o t h e r  t h an  t h e  val ve  m an u fac t u re r.  I f t h i s  i s  a c o n c e r n ,  

re q u i re m e n t s  o n  ac t u at o r m o u n t i n g s h o u l d  b e  i n c l u d e d  i n  t h e  p u rc h as e  d o c u m e n t s .

8 .  El e c t ri c  ac t u at o r s  m e e t i n g t h e  re q u i re m e n t s  o f AN S I / AWWA C 5 4 2  c an  

b e  s u p p l i e d  wi t h  o r wi t h o u t  an  i n t e r m e d i at e  q u ar t e r - t u r n  m e c h an i s m .  I f d e s i re d ,  t h e  

p u rc h as e r s h o u l d  s p e c i fy a m u l t i t u r n  ac t u at o r c o u p l e d  t o  an  i n t e rm e d i at e  m e c h an i s m  

ac c o rd i n g t o  AN S I / AWWA C 5 0 4 .

I I . D .  Permeation.  T h e  s e l e c t i o n  o f m at e r i al s  i s  c r i t i c al  fo r r aw wat e r,  p o t ab l e  

wat e r,  was t e wat e r,  an d  re c l ai m e d  wat e r s e r vi c e  an d  d i s t r i b u t i o n  p i p i n g i n  l o c at i o n s  

wh e re  t h e re  i s  l i ke l i h o o d  t h e  p i p e  wi l l  b e  e xp o s e d  t o  s i gn i fi c an t  c o n c e n t rat i o n s  o f 
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p o l l u t an t s  t h at  c o m p ri s e  l o w- m o l e c u l ar - we i gh t  p e t ro l e u m  p ro d u c t s  o r  o r gan i c  s o l ve n t s  

o r  t h e i r  vap o r s .  D o c u m e n t e d  re s e arc h  h as  s h o wn  t h at  p i p i n g s ys t e m  m at e r i al s ,  s u c h  

as  p o l ye t h yl e n e  an d  p o l yvi n yl  c h l o r i d e ,  an d  e l as t o m e r s  u s e d  i n  gas ke t s  an d  p ac ki n g 

gl an d s ,  are  s u b j e c t  t o  p e r m e at i o n  b y l o we r- m o l e c u l ar - we i gh t  o rgan i c  s o l ve n t s  o r  

p e t ro l e u m  p ro d u c t s .  I f a p o t ab l e  wat e r,  was t e wat e r,  o r  re c l ai m e d  wat e r  p i p i n g s ys t e m  

m u s t  p as s  t h ro u gh  s u c h  a c o n t am i n at e d  are a o r an  are a s u b j e c t  t o  c o n t am i n at i o n ,  

c o n s u l t  wi t h  t h e  m an u fac t u re r  re gard i n g p e r m e at i o n  o f p i p e  wal l s ,  val ve  c o m p o n e n t s ,  

j o i n t i n g m at e ri al s ,  an d  o t h e r  p i p i n g s ys t e m  c o m p o n e n t s ,  befo re s e l e c t i n g m at e r i al s  fo r 

u s e  i n  t h at  are a.

I I . E .  Effects o f Man u al o r Power Actu atio n  Stro ke Tim e.  Wh e n  s p e c i fyi n g 

m an u al ,  c yl i n d e r,  an d  e l e c t r i c  ac t u at o rs  i n  i t e m s  1 3 ,  1 4 ,  1 5 ,  1 6 ,  an d  1 7  o f S e c .  I I I . A,  

c o n s i d e r at i o n  s h o u l d  b e  gi ve n  t o  t h e  e ffe c t s  o f val ve  o p e r at i n g s p e e d  o n  t h e  p i p e l i n e  

h yd rau l i c  t r an s i e n t s  ( i . e . ,  s u r ge s ) ,  e s p e c i al l y o n  l o n g p i p e l i n e s .  T h e  p o we r  ac t u at o r  

s t ro ke  t i m e  val u e s  i n  t h i s  s t an d ard  are  b as e d  o n  b ro ad  s ys t e m  as s u m p t i o n s  an d  

re as o n ab l y i n d u c e d  t r an s i e n t  p re s s u re s  i n  an  at t ac h e d  p i p i n g s ys t e m  o f l e n gt h s  u p  t o  

ap p ro xi m at e l y 4 , 0 0 0  d i am e t e r s  o f t h e  val ve’s  n o m i n al  s i ze .  T h e  u s e r  i s  c au t i o n e d  t o  

e val u at e  t h e  n e e d  fo r  o t h e r  s t ro ke  t i m e s  ( l o n ge r  o r  s h o r t e r)  b as e d  o n  s ys t e m  o p e r at i o n al  

re q u i re m e n t s  an d / o r wh e n  p i p i n g l e n gt h  ap p ro ac h e s  o r  e xc e e d s  t h i s  as s u m p t i o n .  S t ro ke  

t i m e s  p ro vi d e d  b y t h e  m an u fac t u re r  are  t h e o re t i c al  an d  m ay var y b as e d  o n  ac t u al  val ve  

o p e rat i n g fl u i d  c o n d i t i o n s  ( i . e . ,  p re s s u re ,  fl o w,  an d  p i p e  s i ze )  an d  t h e  p o we r  s o u rc e  

c ap ac i t y ( i . e . ,  t e r m i n al  vo l t age ,  c u rre n t  c ap ac i t y,  wi re  s i ze ,  p o we r  fl u i d  p re s s u re ,  p o we r  

fl u i d  fl o w c ap ac i t y,  an d  p o we r  fl u i d  p i p e  s i ze ) .

I I . F.  Valve Discs an d Pip in g Design .  T h e  d i s c s  o f b u t t e r fl y val ve s ,  wh e n  i n  t h e  

fu l l y o p e n  p o s i t i o n ,  p ro t r u d e  i n t o  t h e  ad j ac e n t  u p s t re am  an d  d o wn s t re am  p i p i n g o r  

o t h e r  ad j ac e n t  d e vi c e s .  T h i s  c an  e s p e c i al l y b e  an  i s s u e  wi t h  wafe r - s t yl e  b u t t e r fl y val ve s ,  

wh e re  t h e  ad j ac e n t  p i p e  h as  i n t e r i o r  l i n i n gs  o r  wh e re  t h e  ad j ac e n t  t ran s m i s s i o n  p i p e  

i s  p o l ye t h yl e n e .  T h e  p i p i n g s ys t e m  d e s i gn e r  s h o u l d  c o n fi r m  t h e  val ve  m an u fac t u re r s’  

re c o m m e n d at i o n s  o n  d i s c  c l e ar an c e  fo r  m i n i m u m  p i p e  i n t e r n al  d i am e t e r  an d  e n s u re  

t h e  ad j ac e n t  p i p e  i n t e r n al  d i am e t e r  i s  s u ffi c i e n t  t o  ac c o m m o d at e  t h e  d i s c  wh e n  t h e  

val ve  i s  i n  t h e  fu l l y o p e n  p o s i t i o n .

T h e  i n s t al l at i o n  o f b u t t e r fl y val ve s  d o wn s t re am  o f t u rb u l e n c e - i n d u c i n g 

ap p u r t e n an c e s ,  s u c h  as  p u m p s  an d  p i p e  e l b o ws ,  re q u i re s  c o n s i d e r at i o n  t o  avo i d  vari o u s  

m e c h an i c al  an d  h yd r au l i c  i s s u e s .  Tu rb u l e n c e  c an  c au s e  p re m at u re  we ar i n g o f s e at s ,  

u n e q u al  o r u n e ve n  h yd ro d yn am i c  l o ad s  o n  t h e  d i s c  t h at  i n c re as e  t o rq u e  l o ad i n gs  o n  

val ve  ac t u at o r s ,  u n an t i c i p at e d  h i gh e r l o ad s  an d  s t re s s e s  o n  s h aft  b e ar i n gs  re s u l t i n g i n  

p re m at u re  b e ar i n g we ar,  an d  h i gh e r s t re s s e s  o n  t h e  val ve  s h aft s .  T h e s e  i s s u e s  c an  b e  
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e s p e c i al l y s i gn i fi c an t  wi t h  b u t t e r fl y val ve s  wh e n  i n s t al l e d  d i re c t l y o n  t h e  d i s c h ar ge  

fl an ge s  o f p u m p s .  I n  s o m e  c as e s ,  val ve  s h aft  o r i e n t at i o n  d o wn s t re am  o f p i p e  e l b o ws  c an  

h ave  a s i gn i fi c an t  e ffe c t  o n  t h e  afo re m e n t i o n e d  m e c h an i c al  an d  h yd r au l i c  val ve  i s s u e s .  

P i p i n g s ys t e m  d e s i gn e rs  s h o u l d  c o n s u l t  wi t h  t h e  b u t t e r fl y- val ve  m an u fac t u re r  o n  t h e  

re q u i re m e n t s  o r  re c o m m e n d at i o n s  fo r  m i n i m u m  u p s t re am  p i p e  l e n gt h  n e c e s s ar y t o  

p ro vi d e  re as o n ab l y s m o o t h  fl o w p at t e rn s  wh e n  ap p ro ac h i n g t h e  val ve  d i s c ,  i n c l u d i n g 

re c o m m e n d at i o n s  o n  s h aft  o r i e n t at i o n .  S u c h  re c o m m e n d at i o n s  re gard i n g m i n i m u m  

u p s t re am  p i p e  l e n gt h  s h o u l d  p re fe rab l y b e  d e r i ve d  fro m  t h e  re s u l t s  o f h yd r au l i c  t e s t i n g 

o r  b e  b as e d  o n  re l e van t  an d  p r ac t i c al  e xp e r i e n c e .  I f n o  t e s t  d at a o r  re s u l t s  are  avai l ab l e  

o r  i f t h e re  i s  n o  re l e van t  an d  p r ac t i c al  e xp e r i e n c e  avai l ab l e ,  t h e  p u rc h as e r  s h o u l d  re fe r  

t o  t h e  s e c t i o n  “ Effe c t s  o f P i p e  I n s t al l at i o n s”  i n  AWWA M an u al  M 4 9 .

T h e  i n s t al l at i o n  o f b u t t e r fl y val ve s  u p s t re am  o f c e r t ai n  ap p u r t e n an c e s  re q u i re s  

c o n s i d e rat i o n  t o  avo i d  var i o u s  m e c h an i c al  an d  h yd r au l i c  i s s u e s ,  e s p e c i al l y wh e n  t h e  

b u t t e r fl y val ve  d i s c  i s  p ar t i al l y o p e n .  F o r  e xam p l e ,  a p ar t i al l y o p e n  b u t t e r fl y val ve  

i n s t al l e d  ad j ac e n t  t o ,  o r  a s h o r t  d i s t an c e  u p s t re am  o f,  an o t h e r  val ve  o r ap p u r t e n an c e ,  

s u c h  as  a c h e c k val ve ,  c an  re s u l t  i n  i s s u e s  s u c h  as  i n c re as e d  an d  p re m at u re  we ar o n  

t h e  c h e c k val ve’s  h i n ge  an d  s h aft  s u p p o r t  an d  o s c i l l at i o n  ( “ c h at t e ri n g” )  o f t h e  c h e c k 

val ve  d i s c .  T h e  t u r b u l e n c e  c au s e d  b y a p ar t i al l y o p e n  b u t t e r fl y val ve  c an  al s o  affe c t  

t h e  p e r fo rm an c e  an d  ac c u r ac y o f o t h e r d o wn s t re am  d e vi c e s  s u c h  as  fl o w- m e as u r i n g 

e q u i p m e n t .  S u ffi c i e n t  p i p e  s p ac i n g b e t we e n  t h e  b u t t e r fl y val ve  an d  t h e  d o wn s t re am  

ap p u r t e n an c e  s h o u l d  b e  p ro vi d e d  t o  m i t i gat e  t h e s e  i s s u e s .  No t e  t h at  t h e  e ffe c t  o f a 

p ar t i al l y o p e n  b u t t e r fl y val ve  c an  o c c u r wi t h  val ve s  i n  t h ro t t l i n g o r m o d u l at i n g s e r vi c e .

I I . G .  Bo ltin g Gray Cast Iro n  Flan ges to  Steel Flan ges.  T h e  fo l l o wi n g 

re c o m m e n d at i o n s  are  m ad e  fo r  t h e  u s e  o f h i gh  s t re n gt h  b o l t i n g u s e d  wi t h  e i t h e r AS M E  

o r  AWWA s t e e l  fl an ge s  wh e n  b o l t i n g t o  l o w d u c t i l i t y gr ay c as t  i ro n  val ve  fl an ge s .  T h e  

AS M E  B 1 6 . 1  s t an d ard  gr ay i ro n  fl an ge  i s  i n t e n d e d  t o  b e  u s e d  wi t h  AS T M  A3 0 7  G r ad e  

B  b o l t i n g.  T h i s  l o w s t re n gt h  b o l t i n g h as  c o ar s e  u n i fi e d  s e ri e s  t h re ad s  ( U N C )  an d  h e avy 

h e x h e ad s .  AWWA C 2 0 7  an d  AS M E  B 1 6 . 5  s t e e l  fl an ge s  al l o w o r  re q u i re  t h e  u s e  o f 

h i gh e r s t re n gt h  b o l t i n g s u c h  as  AS T M  A1 9 3  grad e  B 7  b o l t s  an d  AS T M  A1 9 4  gr ad e  

2 H  n u t s .  T h e s e  h i gh e r  s t re n gt h  m at e ri al s  e m p l o y e i gh t  t h re ad s  p e r  i n c h  ( 8 U N )  i n  s i ze s  

1  1  i n c h  an d  l ar ge r.  Wh e n  an  i ro n  fl an ge  i s  t o  b e  c o u p l e d  wi t h  a s t e e l  fl an ge  u s i n g 

h i gh e r s t re n gt h  b o l t i n g,  t h e  fo l l o wi n g p re c au t i o n s  are  re c o m m e n d e d .

1 .   T h e  i n fo rm at i o n  p ro vi d e d  b y t h e  p u rc h as e r  t o  t h e  m an u fac t u re r  s h o u l d  

i n c l u d e  t h e  n e e d  fo r  t ap p e d  fl an ge  h o l e s  o f 1  1  i n c h  an d  l ar ge r  b o l t s  t o  b e  

t ap p e d  wi t h  t h e  8 - t h re ad  s e r i e s  ( 8 U N )  t ap .

2 .  T h e  s t e e l  fl an ge s  s h o u l d  h ave  fl at  fac e s .
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3 .  P ro p e r l y al i gn  fl an ge  fac e s  b e fo re  t e n s i o n i n g t h e  b o l t s .

4 .   T h e  gas ke t s  s h o u l d  b e  r i n g gas ke t s  e xt e n d i n g t o  t h e  b o l t - h o l e s  p e r   

AS M E  B 1 6 . 5  No n m an d at o r y Ap p e n d i x B ,  Tab l e  B - 1 ,  G ro u p  No .  I a m at e r i al s .  

Us e  o f I b ,  I I a,  I I b ,  I I I a,  an d  I I I b  gas ke t  m at e r i al s  s h o u l d  b e  avo i d e d .

5 .  Us e  o n l y h e avy h e x n u t s  an d  h e avy h e x b o l t s .

6 .   Te n s i o n  t h e  b o l t s  i n  a c ro s s o ve r  p at t e rn  s i m i l ar t o  AS M E  P C C - 1 - 2 0 1 3 ,  

“ G u i d e l i n e s  fo r  P re s s u re  B o u n d ar y B o l t e d  F l an ge  J o i n t  As s e m b l y”  u s i n g t h e  

t h re e  o r  m o re  ro u n d  t o rq u e  i n c re m e n t  ap p ro ac h  t o  t h e  t ar ge t  t o rq u e .

7 .   C o n t ro l  o f t h e  b o l t  t arge t  t o rq u e  s h o u l d  b e  b as e d  o n  t h e  gas ke t  m at e r i al  

l o ad  re q u i re m e n t s  fo r t h e  s ys t e m  m axi m u m  o p e rat i n g p re s s u re  s o  as  n o t  t o  

o ve r s t re s s  t h e  c as t  i ro n  fl an ge s .

8 .   C are  s h o u l d  al s o  b e  e xe rc i s e d  t o  e n s u re  t h at  p i p i n g l o ad s  t r an s m i t t e d  t o  t h e  

c as t  i ro n  val ve  an d  fl an ge s  are  c o n t ro l l e d  an d  m i n i m i ze d .

I I . H .  Chlo rin e an d Chlo ram in e Degradatio n  o f Elasto m ers.  T h e  s e l e c t i o n  

o f m at e ri al s  i s  c ri t i c al  fo r  wat e r s e r vi c e  an d  d i s t ri b u t i o n  p i p i n g i n  l o c at i o n s  wh e re  

t h e re  i s  a p o s s i b i l i t y t h at  e l as t o m e rs  wi l l  b e  i n  c o n t ac t  wi t h  c h l o ri n e  o r c h l o ram i n e s .  

D o c u m e n t e d  re s e arc h  h as  s h o wn  t h at  e l as t o m e r s  s u c h  as  gas ke t s ,  s e al s ,  val ve  s e at s ,  an d  

e n c ap s u l at i o n s  m ay b e  d e gr ad e d  wh e n  e xp o s e d  t o  c h l o r i n e  o r c h l o r am i n e s .  T h e  i m p ac t  

o f d e grad at i o n  i s  a fu n c t i o n  o f t h e  t yp e  o f e l as t o m e r i c  m at e r i al ,  c h e m i c al  c o n c e n t r at i o n ,  

c o n t ac t  s u r fac e  are a,  e l as t o m e r  c ro s s  s e c t i o n ,  e n vi ro n m e n t al  c o n d i t i o n s  as  we l l  as  

t e m p e rat u re .  C are fu l  s e l e c t i o n  o f an d  s p e c i fi c at i o n s  fo r e l as t o m e r i c  m at e ri al s  an d  t h e  

s p e c i fi c s  o f t h e i r ap p l i c at i o n  fo r  e ac h  wat e r  s ys t e m  c o m p o n e n t  s h o u l d  b e  c o n s i d e re d  t o  

p ro vi d e  l o n g- t e r m  u s e fu l n e s s  an d  m i n i m u m  d e grad at i o n  ( s we l l i n g,  l o s s  o f e l as t i c i t y,  o r  

s o ft e n i n g)  o f t h e  re q u i re d  e l as t o m e r.  Us e rs  an d  d e s i gn e r s  s h o u l d  re fe r  t o  t h e  AWWA 

M an u al  o f Wat e r  Pr ac t i c e s ,  M 7 5 ,  Elasto m ers fo r Waterwo rks:  Pip es,  Valves,  an d Fittin gs,  

fo r i n fo r m at i o n  o n  e l as t o m e r i c  m at e r i al s ,  p ro p e r t i e s ,  an d  s e l e c t i o n .

I I . I .  Fin ite Elem en t An alysis.  A dviso ry In fo rm atio n  o n  Valve Design .  C al c u l at i o n  

t o o l s  l i ke  F E A s o ft ware  c an  b e  u s e d  as  a s u p p l e m e n t  t o  t h e  e q u at i o n s ,  wal l  t h i c kn e s s  

t ab l e s ,  an d  s i ze  t ab l e s  wh e n  l i s t e d  i n  t h i s  s t an d ard  fo r  s t re s s  d e s i gn .  T h e s e  c al c u l at i o n  

t o o l s  are  ab l e  t o  s h o w d e t ai l e d  s t re s s  c o n c e n t r at i o n s  o n  val ve  c o m p o n e n t s  fo r  a gi ve n  

l o ad  s c e n ar i o ,  wh i c h  i s  n o t  i n d i c at i ve  o f t h e  al l o wab l e  s t re s s  d e t e r m i n at i o n s  i n  t h i s  

s t an d ard .  O t h e r s t an d ard s  m ay b e  u s e d  t o  s e p arat e l y e val u at e  t h e  l o c al i ze d  s t re s s  

c o n c e n t rat i o n s .
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I I I .  Us e  o f T h i s  S tan dard.  I t  i s  t h e  re s p o n s i b i l i t y o f t h e  u s e r o f an  AWWA 

s t an d ard  t o  d e t e r m i n e  t h at  t h e  p ro d u c t s  d e s c r i b e d  i n  t h at  s t an d ard  are  s u i t ab l e  fo r u s e  

i n  t h e  p ar t i c u l ar  ap p l i c at i o n  b e i n g c o n s i d e re d .

I I I . A.  Pu rchaser Op tio n s an d Altern atives.  T h e  fo l l o wi n g i n fo rm at i o n  s h o u l d  b e  

p ro vi d e d  b y t h e  p u rc h as e r  i n  t h e  p u rc h as e  d o c u m e n t s :

1 .  S t an d ard  t o  b e  u s e d —t h at  i s ,  AN S I / AWWA C 5 0 4 ,  Ru b b e r - S e at e d  B u t t e r fl y 

Val ve s ,  o f l at e s t  e d i t i o n .

2 .  Wh e t h e r  c o m p l i an c e  wi t h  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  Effe c t s  i s  re q u i re d .

3 .  S i ze  o f val ve .

4 .  Qu an t i t y re q u i re d .

5 .  Typ e  o f b o d y:  fl an ge d  ( s h o r t  b o d y o r l o n g b o d y) ,  wafe r,  o r  m e c h an i c al - j o i n t  

e n d s .

6 .  M axi m u m  n o n s h o c k s h u t o ff p re s s u re  an d  m axi m u m  n o n s h o c k l i n e  p re s s u re .

7 .  Re q u i re d  fl o w r at e  t h ro u gh  val ve .

a.  Un d e r n o r m al  c o n d i t i o n s .

b .  Un d e r m axi m u m - fl o w c o n d i t i o n s .

— Wh e n  o p e n i n g ( c o n s i d e r fac t o r s  s u c h  as  fi re  fl o w) .

— Wh e n  c l o s i n g ( c o n s i d e r fac t o r s  s u c h  as  l i n e  b re ak) .

8 .  D e s c r i p t i o n  o f c o n n e c t i n g p i p i n g:  m at e r i al ,  o u t s i d e  d i am e t e r ( O D )  an d  

i n s i d e  d i am e t e r  ( I D ) ,  an d  fl an ge d  o r p l ai n  e n d .

9 .  M i n i m u m  ac c e p t ab l e  val ve  c l as s i fi c at i o n  ( S e c .  1 . 1 . 2 ) .

1 0 .  An y d at a o r  i n fo r m at i o n  re q u e s t e d  fro m  t h e  val ve  m an u fac t u re r o r  s u p p l i e r.  

T h i s  i n fo r m at i o n  c an  i n c l u d e  t h e  fo l l o wi n g:

a.  Val ve  p o r t  d i am e t e r.

b .   C l e ar an c e s  re q u i re d  fo r  t h e  ac t u at o r  an d  c l e aran c e s  re q u i re d  t o  re m o ve  

t h e  ac t u at o r.

c .  T h e  n u m b e r o f t u r n s  t o  o p e n  an d  c l o s e  fo r  m an u al  ac t u at o r s .

d .  As s e m b l e d  we i gh t .

e .  Val ve - t o rq u e  d at a.

f.  C avi t at i o n  c o e ffi c i e n t s .

g.  P re fe r re d - fl o w d i re c t i o n ,  i f ap p l i c ab l e  ( fo re wo rd  S e c .  I I . A,  S p e c i al  I s s u e s ) .

h .  Val ve  c o m p o n e n t  b o d y m at e ri al s  ( S e c .  4 . 2 . 1 . 6 ) .

i .  P ri n c i p al  d i m e n s i o n s ,  i n c l u d i n g l ayi n g l e n gt h  ( Tab l e  1 ) .

j .  Ac t u at o r  m an u fac t u re r,  m o d e l ,  an d  t o rq u e  c ap ab i l i t y ( S e c .  4 . 2 . 8 ) .

k.  I n t e r i o r  an d  e xt e r i o r  c o at i n g m at e r i al s  ( S e c .  4 . 4 . 1 ) .
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l .   C l e aran c e  b e yo n d  t h e  val ve  b o d y re q u i re d  fo r  t h e  val ve  d i s c  t o  o p e n  fu l l y 

( S e c .  A. 5 . 8 ) .

1 1 .  M at e ri al s .

a.   I f t h e  p u rc h as e r  s p e c i fi e s  a we t t e d  c o m p o n e n t  t h at  was  n o t  t e s t e d  an d  

c e r t i fi e d  t o  N S F / AN S I / C AN  6 1  o r  N S F / AN S I / C AN  3 7 2  re q u i re m e n t s ,  

t h e  c e r t i fi c at i o n  m ay n o t  b e  val i d .

b .   I f o n e  o r  m o re  o f t h e  m at e r i al s  i n c l u d e d  i n  t h i s  s t an d ard  are  u n ac c e p t ab l e ,  

s p e c i fy t h e  ac c e p t ab l e  m at e ri al s  t h at  are  i n c l u d e d  i n  t h i s  s t an d ard .

c .   I f m at e ri al s  i n c l u d e d  i n  t h e  s t an d ard  are  n o t  s u i t ab l e  fo r  e xp o s u re  t o  l i n e  

c o n t e n t  o r are  o t h e r wi s e  u n ac c e p t ab l e ,  s p e c i fy m at e r i al s  t h at  are  s u i t ab l e  

an d  ac c e p t ab l e .  Re fe r  t o  S e c .  I I . H  o f t h i s  fo re wo rd .

d .   M e t al l i c  m at i n g s e at s :  S p e c i fy an y l i m i t at i o n s  o n  ac c e p t ab i l i t y o f s e at  

m at e r i al s  o r  s p raye d  s e at s  fo r  s p e c i fi c  ap p l i c at i o n s  o r s p e c i fi c  p ro d u c t s .  

Re fe r  t o  S e c .  I I . C  o f t h i s  fo re wo rd .

1 2 .  Typ e  o f i n s t al l at i o n :  b u r i e d ,  s u b m e rge d ,  o r  n o n b u r i e d  an d  an y p e r m e at i o n  

re q u i re m e n t s  ( S e c .  I I . D ) .

1 3 .  Ac t u at o r t yp e  an d  s e r vi c e  c o n d i t i o n s .

a.  Typ e —m an u al ,  e l e c t r i c  m o t o r,  c yl i n d e r,  van e ,  o r  o t h e r.

b .  S e r vi c e —o p e n / c l o s e ,  t h ro t t l i n g,  o r  m o d u l at i n g.

1 4 .  M an u al  ac t u at o r.

a.  Typ e —h an d wh e e l ,  c h ai n wh e e l ,  o r wre n c h  n u t .

b .   D i re c t i o n  t o  t u r n  t h e  h an d wh e e l ,  c h ai n wh e e l ,  o r  wre n c h  n u t  t o  o p e n  

val ve s  i f o t h e r  t h an  c o u n t e rc l o c kwi s e .

c .  Po s i t i o n  i n d i c at o r :

— I f re q u i re d .

— C o n fi gu r at i o n  fo r  b u ri e d ,  s u b m e r ge d ,  o r  n o n b u r i e d  s e r vi c e .

d .   S p e c i al  d e vi c e s  o r  fe at u re s  i f re q u i re d :  e xt e n s i o n  s h aft ,  fl o o r  s t an d ,  

h an d wh e e l  d i am e t e r,  o r  p o s i t i o n  t ran s m i t t e r.

e .   Ac t u at o r  h an d wh e e l  o r c h ai n wh e e l  p u l l  re q u i re m e n t s .  M axi m u m  p u l l  

re q u i re m e n t s  h ave  b e e n  fo u n d  b y s o m e  o p e rat o r  s t aff t o  b e  a h i gh  

e xe r t i o n  o f e ffo r t ,  an d  l e s s e r  p u l l s  o f 4 0  t o  6 0  l b  ( 1 7 8  t o  2 6 7  N )  o n  

h an d wh e e l s  an d  c h ai n wh e e l s  h ave  s o m e t i m e s  b e e n  fo u n d  t o  b e  b e n e fi c i al  

( S e c .  4 . 2 . 8 . 3 . 1 ) .  T h i s  m ay re q u i re  m o re  t u r n s  o r  l ar ge r  h an d wh e e l s  an d  

p e r h ap s  m o re  e xp e n s i ve  ac t u at o r s .

1 5 .  Cyl i n d e r ac t u at o r.

a.  O p e rat i n g m e d i u m :  ai r,  wat e r,  o r  o i l .

b .  M e d i u m  p re s s u re :  m axi m u m  an d  m i n i m u m .
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c .   C h arac t e r i s t i c s :  c o n t ro l  s c h e m e ,  o p e n i n g an d  c l o s i n g s p e e d  ran ge s ,  i f 

d i ffe re n t  fro m  S e c .  4 . 2 . 8 . 5 . 5 .

d .  Po s i t i o n  i n d i c at o r :

— I f re q u i re d .

— C o n fi gu rat i o n .

e .  S p e c i al  re q u i re m e n t s :

—  S p e c i fy an y l i m i t at i o n s  o n  ac c e p t ab i l i t y o r  an y s p e c i al  c o n s t r u c t i o n  

re q u i re d .

—  I f th e  rati o  o f m axi m u m  s up p l y p re s s ure  to  m i n i m um  s up p l y p re s s ure  

i s  gre ate r th an  1 . 8 ,  a p re s s u re  re gu l ato r o r p re s s ure - re du ci n g val ve  i s  

re co m m e n de d fo r s afe ty an d s tro ke  ti m e  co n s i s te n cy.

1 6 .  El e c t ri c  ac t u at o r  ( S e c .  4 . 2 . 8 . 4 ) .

a.   Typ e :  m u l t i t u rn  ac t u at o r  c o u p l e d  t o  an  i n t e r m e d i at e  m e c h an i s m  o r  

i n t e gr al  q u ar t e r- t u rn  u n i t .

b .   C h arac t e r i s t i c s :  o p e r at i n g vo l t age ,  c o n t ro l  s c h e m e ,  an d  t i m e  o f o p e r at i o n  

i f d i ffe re n t  fro m  S e c .  4 . 2 . 8 . 4 . 3 .

c .  Po s i t i o n  i n d i c at o r :  c o n fi gu r at i o n .

d .   S p e c i al  c o n s i d e rat i o n s :  t yp e  o f s e r vi c e  e n vi ro n m e n t  s h o u l d  b e  s t at e d  an d  

ap p u r t e n an c e s  re q u i re d .

1 7 .  O t h e r  ac t u at o rs :  ac t u at o rs  o t h e r t h an  t h o s e  d e s c ri b e d  i n  t h i s  s t an d ard ,  AN S I /

AWWA C 5 4 1 ,  o r  AN S I / AWWA C 5 4 2  s h al l  b e  d e fi n e d  b y t h e  p u rc h as e  d o c u m e n t s  i n  

d e t ai l .

1 8 .  Val ve  an d  ac t u at o r  ar ran ge m e n t  an d  p o s i t i o n .  T h e  p u rc h as e r  m ay i n d i c at e  

a d e s i re d  s h aft  o ri e n t at i o n .  Typ i c al l y,  b u t t e r fl y val ve s  are  c o n s t r u c t e d  an d  i n s t al l e d  

s u c h  t h at  t h e  s h aft  i s  h o r i zo n t al  i n  h o r i zo n t al  p i p i n g.  Val ve s  c an  b e  i n s t al l e d  wi t h  

t h e  s h aft  o r i e n t at i o n  ve r t i c al  i n  h o r i zo n t al  p i p i n g;  h o we ve r,  t h e  p u rc h as e r s h o u l d  

c o n s i d e r t h e  ap p l i c at i o n  o r s e r vi c e  c o n d i t i o n s  o f t h e  val ve .  F o r  e xam p l e ,  val ve s  u s e d  

i n  r aw ( u n t re at e d )  wat e r  an d  re c l ai m e d  wat e r  s e r vi c e  s h o u l d  ge n e ral l y b e  i n s t al l e d  

wi t h  t h e  s h aft s  h o r i zo n t al  s o  t h at  s o l i d s  d o  n o t  ac c u m u l at e  i n  t h e  s h aft  s e al i n g are as .  

S h aft  o r i e n t at i o n  o n  val ve s  i n s t al l e d  u p s t re am  o f p u m p  s u c t i o n  n o zz l e s  c an  affe c t  t h e  

p e r fo r m an c e  o f s o m e  t yp e s  o f p u m p s .  S h aft  o r i e n t at i o n  c an  affe c t  val ve  h e ad  l o s s  wh e n  

t h e  val ve  i s  i n s t al l e d  d o wn s t re am  o f e l b o w o r t e e  b r an c h  fi t t i n gs .

1 9 .  I f an  affi d avi t  o f c o m p l i an c e  i s  re q u i re d  wi t h  t h e  p ro vi s i o n s  o f AN S I / AWWA 

C 5 4 1  o r  C 5 4 2  s i gn e d  b y t h e  ac t u at o r  m an u fac t u re r.

2 0 .  I f t h e  fl o w re s i s t an c e  c o e ffi c i e n t  fo r  a fu l l y o p e n  val ve  c al c u l at e d  i n  ac c o rd an c e  

wi t h  AWWA M an u al  M 4 9 ,  Bu tterfly Valves:  To rqu e,  Head L o ss,  an d Cavitatio n  An alysis,  

i s  re q u i re d .
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