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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 .

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  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  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 v e  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 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 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 .

Caution  N otice:  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  y e a r s  fr o m  t h e  
d a t e  o f AN S I  a p p r o va l .  P u r c 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 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  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  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 .
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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  B1 3 0.

I .  I n tro du cti o n .

I . A.  Background.  The p urp o s e  o f AN S I / AWWA B 1 3 0  i s  to  p rovi de p urchas ers  

wi t h  a s t an d ard  fo r t h e  p u rc h as e  an d  i n s t al l at i o n  o f m e m b r an e  b i o re ac t o r ( M B R)  

m e m b r an e  e q u i p m e n t  s ys t e m s .

A we al t h  o f i n fo r m at i o n  ab o u t  M B Rs  an d  t h e i r  d e s i gn  i s  avai l ab l e  fro m  var i o u s  

s o u rc e s ,  i n c l u d i n g Jo u rn al AWWA ,  Design  o f Water Reso u rce Recovery Facilities, *  

Mem bran e Bio reacto rs, †  an d  o t h e r re fe re n c e s  l i s t e d  i n  Ap p e n d i x A.

I . B .  Histo ry.  T h e  M B R p ro c e s s  was  i n t ro d u c e d  b y t h e  l at e  1 9 6 0 s ,  as  s o o n  

as  c o m m e rc i al - s c al e  u l t rafi l t r at i o n  ( U F )  an d  m i c ro fi l t r at i o n  ( M F )  m e m b ran e s  we re  

avai lab le.  The co n cep t o f rep lacin g the s e ttl i ng tank o f the  co nven tio nal acti vated- s ludge  

p ro c e s s  wi t h  a fi l t rat i o n  m e m b r an e  was  at t r ac t i ve ,  b u t  i t  was  d i ffi c u l t  t o  j u s t i fy t h e  u s e  

o f s u c h  a p ro c e s s  b e c au s e  o f t h e  h i gh  c o s t  o f m e m b ran e s ,  l o w e c o n o m i c  val u e  o f t h e  

p ro d u c t  ( t e r t i ar y e ffl u e n t ) ,  an d  t h e  p o t e n t i al l y r ap i d  l o s s  o f p e r fo r m an c e  c au s e d  b y 

m e m b r an e  fo u l i n g.

T h e  b re akt h ro u gh  fo r  t h e  M B R c am e  i n  1 9 8 9  wi t h  t h e  i d e a o f s u b m e rgi n g 

m e m b r an e s  i n  t h e  b i o re ac t o r ( Yam am o t o  e t  al . ) .  Un t i l  t h e n ,  M B Rs  ge n e r al l y h ad  t h e  

s e p ar at i o n  d e vi c e  l o c at e d  e xt e r n al  t o  t h e  re ac t o r  ( s i d e - s t re am  M B R) .

Re gu l at o r y c o n c e rn s  m ay o r  m ay n o t  b e  t h e  p r i m ar y d r i ve r  fo r t h e  u s e  o f M B R 

t re at m e n t  s ys t e m s ,  b u t  i n  al l  c as e s  t h e  re gu l at i o n s  m u s t  b e  as s e s s e d  fo r  ap p l i c ab i l i t y.

T h i s  M B R s t an d ard  i s  i n t e n d e d  t o  ai d  p u rc h as e rs  i n  t h e  s e l e c t i o n  an d  p ro c u re m e n t  

o f M B R m e m b ran e  e q u i p m e n t  s ys t e m s  an d  i n  t h e  re gu l at o r y p e r m i t t i n g p ro c e s s .  

T h i s  s t an d ard  s h o u l d  b e  c o n s i d e re d  as  a gu i d e l i n e  wi t h  m i n i m u m  re q u i re m e n t s  t o  

e n s u re  t h e  re q u i re d  e l e m e n t s  o f p l an n i n g,  p ro c u re m e n t ,  s e l e c t i o n ,  c o n s t r u c t i o n ,  an d  

c o m m i s s i o n i n g o f an  M B R- b as e d  t re at m e n t  s ys t e m .  H o we ve r,  i t s  p ro p e r ap p l i c at i o n  

re q u i re s  i t  t o  b e  c o u p l e d  wi t h  a t h o ro u gh  p ro fe s s i o n al  re vi e w o f t h e  s p e c i fi c  wat e r  

t re at m e n t  c as e  an d  s i t e - s p e c i fi c  c o n d i t i o n s .

T h e  AWWA S t an d ard s  C o u n c i l  au t h o r i ze d  a n e w AWWA s t an d ard  fo r  m e m b r an e  

b i o l o gi c al  t re at m e n t  s ys t e m s  o n  M arc h  2 ,  2 0 0 9 ,  an d  as s i gn e d  t h e  t as k o f d e ve l o p m e n t  

t o  t h e  AWWA S t an d ard s  C o m m i t t e e  o n  M e m b r an e  S t an d ard s .

*  Design  o f Water Reso u rce Recovery Facilities,  6 t h  e d i t i o n ,  M O P  8 .  Wat e r E n vi ro n m e n t  F e d e r at i o n .  
( 2 0 1 8 ) .

†  Mem bran e Bio reacto rs,  M O P  3 6 .  Wat e r  E n vi ro n m e n t  F e d e r at i o n .  ( 2 0 1 1 ) .
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The  fi rs t e di ti o n  o f the  ne w s tan dard AN S I / AWWA B 1 3 0 - 1 3 ,  Memb rane  B i o reacto r  

S ys tems ,  was  ap p roved b y the AWWA B o ard o f D i re cto rs  o n January 2 0 ,  2 0 1 3 .  The  

s tandard was  ap p roved and p ro m ulgate d duri ng the acti vi ti es  o f the AWWA S tandards  

Co mmi ttee o n  Me mb rane S tan dards .  The l as t edi ti o n was  ap p rove d o n January 2 0 ,  2 0 1 8 .  

Thi s  editi o n was  ap p roved o n O cto b er 2 3 ,  2 0 2 3 .

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

T h i s  s t an d ard  h as  n o  ap p l i c ab l e  i n fo r m at i o n  fo r  t h i s  s e c t i o n .

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 :

1 .  S t an d ard  u s e d —t h at  i s ,  AN S I / AWWA B 1 3 0 ,  M e m b ran e  B i o r e ac t o r  S ys t e m s ,  

o f l at e s t  re vi s i o n .

2 . D e t ai l s  o f fe d e ral ,  s t at e ,  p ro vi n c i al ,  t e rr i t o r i al ,  an d  l o c al  re q u i re m e n t s

( S e c.  4 . 1 . 1 ) .

3 . Re q u i re d  s p are  p ar t s  ( S e c .  4 . 6 . 6 . 1 ) .

4 . Re p ai r,  re p l ac e m e n t ,  an d  re t e s t i n g re q u i re m e n t s  ( S e c .  5 . 1 ) .

5 . P l an t  i n s p e c t i o n  re q u i re m e n t s  ( S e c .  5 . 2 . 2 ) .

6 . Re q u e s t  fo r  a c o p y o f a wri t t e n  q u al i t y c o n t ro l  an d  i n s p e c t i o n  p r ac t i c e s

( S e c.  5 . 2 . 3 ) .

7 . I n s t al l at i o n  re q u i re m e n t s  ( S e c .  5 . 2 . 5 ) .

8 . D e fi n i t i o n  o f re s p o n s i b i l i t i e s  d u r i n g s t ar t u p  ( S e c .  5 . 3 . 1 . 1 ) .

9 . D e m o n s t r at i o n  t e s t i n g re q u i re m e n t s  ( S e c .  5 . 5 . 3 )

1 0 . Pe r fo r m an c e  t e s t i n g re q u i re m e n t s  ( S e c .  5 . 5 . 4 ) .

1 1 . Pe r fo r m an c e  t e s t  re p o r t  re q u i re m e n t s  ( S e c .  5 . 5 . 5 ) .

1 2 . Affi d avi t  o f c o m p l i an c e  re q u i re m e n t s  ( S e c .  6 . 3 ) .

I I I . B .  Mo dificatio n  to  Stan dard.  An y m o d i fi c at i o n  t o  t h e  p r o vi s i o n s ,  d e fi n i t i o n s ,  

o r  t e rm i n o l o gy i n  t h i s  s t an d ard  m u s t  b e  p ro vi d e d  b y t h e  p u rc h as e r.

I V.  M aj o r Re vi s i o n s .  M aj o r re vi s i o n s  m ad e  t o  t h e  s t an d ard  i n  t h i s  e d i t i o n  

i n c l u d e  t h e  fo l l o wi n g:

1 . S e ve r al  re vi s i o n s  an d  ad d i t i o n s  t o  d e fi n i t i o n s  i n  S e c .  3 .

2 . Re vi s i o n s  t o  e q u i p m e n t  re q u i re m e n t s  i n  S e c .  4 . 2 .

3 . Re vi s i o n s  t o  p e r fo r m an c e  c ri t e ri a re q u i re m e n t s  i n  S e c .  4 . 5 . 1 .

4 . Re vi s i o n s  t o  c o m p o n e n t  t yp e s ,  m at e ri al s ,  c h e m i c al s ,  an d  c l e an i n g

re q u i re m e n t s  i n  S e c .  4 . 6 .
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V.  C o m m e n ts .  I f yo u  h ave  an y c o m m e n t s  o r  q u e s t i o n s  ab o u t  t h i s  s t an d ard ,  

p l e as e  c al l  AWWA E n gi n e e r i n g &  Te c h n i c al  S e r vi c e s  at  3 0 3 . 7 9 4 . 7 7 1 1 ;  wr i t e  t o  t h e  

d e p ar t m e n t  at  6 6 6 6  We s t  Qu i n c y Ave n u e ,  D e n ve r,  C O  8 0 2 3 5 - 3 0 9 8 ;  o r e m ai l  at  

s t an d ard s @ awwa. o rg.
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1

M e m b r a n e  B i o r e a c t o r  S y s t e m s

S E C T I O N  1 :  G E N E R A L

S e c.  1 . 1  S co p e

T h i s  s t an d ard  s e t s  m i n i m u m  re q u i re m e n t s  fo r  m e m b ran e  b i o re ac t o r  ( M B R)  

m e m b r an e  e q u i p m e n t  s ys t e m s  fo r  wat e r re c l am at i o n ,  wat e r  re c o ve r y,  an d / o r 

was t e wat e r  t re at m e n t  s ys t e m s .

S e c.  1 . 2  Purp o s e

T h e  p u rp o s e  o f t h i s  s t an d ard  i s  t o  p ro vi d e  a m i n i m u m  s e t  o f re q u i re m e n t s  

fo r M B R m e m b r an e  s ys t e m s  u s e d  fo r  wat e r  re c l am at i o n ,  wat e r  re c o ve r y,  an d / o r  

was t e wat e r  t re at m e n t  s ys t e m s .  T h i s  s t an d ard  i s  i n t e n d e d  t o  as s i s t  wi t h  t h e  d e s i gn ,  

p ro c u re m e n t ,  i n s t al l at i o n ,  an d  c o m m i s s i o n i n g o f M B R m e m b r an e  e q u i p m e n t  

s ys t e m s .

S e c.  1 . 3  Ap p l i cati o n

T h i s  s t an d ard  c an  b e  re fe re n c e d  fo r  d e s i gn ,  p ro c u re m e n t ,  i n s t al l at i o n ,  an d  

c o m m i s s i o n i n g o f M B R m e m b r an e  e q u i p m e n t  s ys t e m s  u s e d  fo r  wat e r  re c l am at i o n ,  

wat e r re c o ve r y,  an d / o r  was t e wat e r  t re at m e n t  s ys t e m s .

A N S I / A WWA  B 1 3 0 - 2 3

( R e vi s i o n  o f A N S I / AW W A  B 1 3 0 - 1 8 )

AW WA  S t a n d a r d®
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2   A W W A  B1 30-23

S E C T I O N  2 :  R E F E R E N C E S

T h i s  s t an d ard  re fe re n c e s  t h e  fo l l o wi n g d o c u m e n t .  I n  i t s  l at e s t  e d i t i o n ,  i t  fo rm s  

a p ar t  o f t h i s  s t an d ard  t o  t h e  e xt e n t  s p e c i fi e d  wi t h i n  t h e  s t an d ard .  I n  an y c as e  o f 

c o n fl i c t ,  t h e  re q u i re m e n t s  o f t h i s  s t an d ard  s h al l  p re vai l .

U S  E n vi ro n m e n t al  P ro t e c t i o n  Age n c y. *  2 0 0 5 .  Mem bran e Filtratio n  Gu idan ce 

Man u al.  E PA 8 1 5 - R- 0 6 - 0 0 9 .  Was h i n gt o n ,  D C :  O ffi c e  o f Wat e r. †

S E C T I O N  3 :  D E F I N I T I O N S

T h e  fo l l o wi n g d e fi n i t i o n s  s h al l  ap p l y i n  t h i s  s t an d ard :

1 .  Activated slu dge:  T h e  b i o l o gi c al l y ac t i ve  s o l i d s  i n  t h e  p ro c e s s .

2 .  Activated slu dge p ro cess:  A b i o l o gi c al  t re at m e n t  p ro c e s s  i n  wh i c h  

fl o c c u l at e d  m i c ro o r gan i s m s  are  s u s p e n d e d  i n  was t e wat e r  t o  fac i l i t at e  t h e  re m o val  

o f o rgan i c  m at t e r  an d  n u t ri e n t s .

3 .  A ero bic:  C o n d i t i o n  i n  wh i c h  o xyge n  i s  t h e  p r i m ar y e l e c t ro n  ac c e p t o r  i n  

a m i cro b i al  p ro c e s s .

4 .  A ero bic so lids reten tio n  tim e (SRT) :  T h e  d we l l  t i m e  fo r  s o l i d s  i n  t h e  

c o n t ai n m e n t  ve s s e l  ( e . g. ,  ac t i vat e d  s l u d ge  t an k,  d i ge s t o r,  fe rm e n t e r )  i n  an  ae ro b i c  

t re at m e n t  p ro c e s s .  S e e  al s o  So lids reten tio n  tim e fo r t o t al  S RT.

5 .  A ir sco u r:  Ae r at i o n  o n  o r t o  t h e  fe e d wat e r  s i d e  o f t h e  m e m b r an e  u s e d  t o  

re d u ce  t h e  d e p o s i t i o n  o r  fo r m at i o n  o f m e m b r an e  fo u l an t s .

6 .  An aero bic:  C o n d i t i o n  c h arac t e r i ze d  b y t h e  ab s e n c e  o f o xyge n ,  n i t r at e ,  o r  

n i t r i te  as  avai l ab l e  e l e c t ro n  ac c e p t o r s .  Al s o  c o n d i t i o n  i n  wh i c h  e n h an c e d  b i o l o gi c al  

p h o s p h o r u s  re m o val  c an  o c c u r.

7 .  An o xic:  C o n d i t i o n  i n  wh i c h  n i t rat e  o r  n i t ri t e  i s  t h e  p r i m ar y e l e c t ro n  

ac c e p t o r.  Al s o  c o n d i t i o n  i n  wh i c h  d e n i t r i fi c at i o n  c an  o c c u r.

8 .  Backwash (BW) :  P u m p i n g fi l t r at e  wat e r o r  a m i xt u re  o f c h e m i c al  an d  

fi l t r ate  wat e r t h ro u gh  t h e  m e m b r an e  i n  t h e  re ve r s e  d i re c t i o n  o f fl o w.

9 .  Bio film :  An  ac c u m u l at i o n  o f m i c ro b i al  gro wt h  o n  t h e  s u r fac e  o f an  

o b j e ct .

*  E n vi ro n m e n t al  Pro t e c t i o n  Age n c y,  1 2 0 0  Pe n n s yl van i a Ave n u e ,  N . W. ,  Was h i n gt o n ,  D C  2 0 4 6 0 .
†  T h e  m an u al  i s  fo r t h e  t re at m e n t  an d  p ro d u c t i o n  o f d ri n ki n g wat e r.  I t  i s  re fe re n c e d  fo r  t e c h n i c al  c o n c e p t s  t h at  are  

d e s c r i b e d  i n  t h e  m an u al  re l at e d  t o  m e m b ran e  fi l t r at i o n  s ys t e m  d e s i gn s  an d  m e m b ran e  i n t e gr i t y t e s t i n g m e t h o d s .
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