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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 .  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 v i 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 yp 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  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 v i 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 v e  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 v i 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  w r i t i n g  
t o  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 ,  1 1 8 0  A ve 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 r g .

I S B N - 1 3 ,  p r i n t :   9 7 8 - 1 - 6 4 7 1 7 - 1 9 2 - 6  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 - 7 1 9 - 8
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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 .

C o p y r i g h t  ©  2 0 2 4  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 S t an d a rd s  S u b c o m m i t t e e  o n  Pan e l i ze d  F RP  Ta n ks ,  wh i c h  d e ve l o p e d  re vi s i o n s  t o  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 we n  S t e ve n s ,  Ch air

A.  D ai l  ( liaiso n ) ,  AWWA S t an d ard s  E n gi n e e r,  D e n ve r,  C o l o .

H .  H as e b e ,  M i t s u b i s h i  C h e m i c al  Am e r i c a,  I n c . ,  C h e s ap e ake ,  Va.

M . C .  Ri c h i e ,  S i m p s o n  G u m p e r t z  an d  H e g e r,  H o u s t o n ,  Te x .

P.  S h ah ,  B al m o r al  Tan ks  L t d . ,  N o t t i n g h a m ,  N o t t i n gh am s h i re ,  U . K.

P. A.  S h ar ff,  S i m p s o n  G u m p e r t z  an d  H e ge r,  Wal t h am ,  M as s .

O .  S t e ve n s ,  M u l b e r r y,  F l a.

C . N .  S t r o t h e r,  I S F S ,  Ar vad a ,  C o l o .

C .  Wi l ki n s o n ,  B al m o r al  I n d u s t r i al  Tan ks  L t d ,  C ae h o p ki n ,  Po wys ,  U . K.

T h e  AWWA S t a n d ard s  C o m m i t t e e  o n  T h e r m o s e t t i n g  F i b e r gl as s - Re i n fo r c e d  P l as t i c  Ta n ks ,  wh i c h  

re vi e we d  an d  ap p ro ve d  t h i s  s t a n 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 r o val :

P h i l l i p  A.  S h ar ff,  Ch air

M a t t h e w C .  Ri c h i e ,  Vice- Ch air

Gen eral In terest Mem b ers

E .  C o m p t o n ,  C D M  S m i t h ,  H o m e r  G l e n ,  I l l .

A.  D ai l  ( liaiso n ,  n o n vo tin g) ,  AWWA S t an d ard s  E n g i n e e r,  D e n ve r,  C o l o .

J . F.  Rako w,  E x p o n e n t  F ai l u re  An a l ys i s  As s o c i at e s ,  M e n l o  Park,  C al i f.

M . C .  Ri c h i e  ( altern ate) ,  S i m p s o n  G u m p e r t z  &  H e ge r,  H o u s t o n ,  Te x.

P. A.  S h ar ff,  S i m p s o n  G u m p e r t z  an d  H e ge r,  Wal t h am ,  M as s .

G . R.  S t e i n  ( liaiso n ,  n o n vo tin g) ,  S t an d a rd s  C o u n c i l  L i a i s o n ,  Tan k I n d u s t r y C o n s u l t an t s ,  

I n d i an ap o l i s ,  I n d .

C . N .  S t r o t h e r,  I S F S ,  Ar vad a ,  C o l o .

Pro du cer Mem b ers

R. N .  Re n ke s ,  F i b e r gl as s  Ta n k an d  P i p e  I n s t i t u t e ,  Tu l s a,  O kl a.

J .  S m al l ,  D a rc o  I n c . ,  S e d o n a,  Ar i z .
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User Mem b ers

D .  S we d e n s ky,  L a ke wo o d ,  C o l o .

N . C .  Yar i s h ,  D e n ve r  Wat e r,  D e n ve r,  C o l o .
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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  D1 21 .

I.  Introduction.

I . A.  Backgro u n d.  T h i s  s t an d ard  c o ve r s  b o l t e d  ab o ve gro u n d  t h e r m o s e t t i n g 

fi b e rgl as s - re i n fo rc e d  p l as t i c  p an e l - t yp e  ( B AT F RP P )  t an ks  fo r wat e r  s t o rage  an d  i s  b as e d  

o n  m o re  t h an  t wo  d e c ad e s  o f ac c u m u l at e d  kn o wl e d ge  an d  e xp e r i e n c e  fro m  i n s t al l at i o n s  

wo r l d wi d e ,  as  we l l  as  e n gi n e e r i n g p ro c e d u re s  an d  an al ys e s  ge n e ral l y ac c e p t e d  i n  t h e  

t an k i n d u s t r y.  B AT F RP P  t an ks  are  t yp i c al l y fi e l d  as s e m b l e d  fro m  fac t o r y- p ro d u c e d  

m o d u l ar  p an e l  u n i t s .  Tan ks  ran gi n g i n  s i ze  fro m  2 6 0  gal  t o  2 . 5  m i l  gal  h ave  b e e n  

c o n s t r u c t e d .

I . B .  Histo ry.  I n  J u n e  2 0 0 7 ,  t h e  S t an d ard s  C o u n c i l  au t h o r i ze d  d e ve l o p m e n t  

o f a n e w s t an d ard  an d  as s i gn e d  i t  t o  S t an d ard s  C o m m i t t e e  3 7 0 ,  T h e r m o s e t t i n g 

F i b e rgl as s - Re i n fo rc e d  P l as t i c  Tan ks .  A s u b c o m m i t t e e  was  fo r m e d  t o  p re p are  t h i s  

s t an d ard .  Ap p l i c ab l e  p u b l i c at i o n s ,  s u c h  as  AN S I / AWWA D 1 2 0 ,  AN S I / AWWA D 1 0 3 ,  

B S  E N  1 3 2 8 0 : 2 0 0 1 ,  S S 2 4 5 : 1 9 9 5 ,  an d  J I S  R3 4 1 1 - 3 4 1 7 ,  we re  c o n s u l t e d  i n  fo r m i n g 

t h i s  s t an d ard ,  an d  s e i s m i c  d e s i gn  p ro c e d u re s  are  b as e d  o n  c u rre n t  p r ac t i c e  as  re fl e c t e d  

i n  AS C E / S E I  7 - 2 2 ,  AN S I / AWWA D 1 1 0 ,  AC I  3 5 0 . 3 - 0 6 ,  an d  U S  At o m i c  E n e r gy 

C o m m i s s i o n  Te c h n i c al  I n fo r m at i o n  D o c u m e n t  T I D  7 0 2 4 ,  C h ap t e r  6  an d  Ap p e n d i x F.

T h e  fi rs t  e d i t i o n  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 .  2 2 ,  2 0 1 2 .  

T h i s  e d i t i o n  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 u n e  8 ,  2 0 2 4 .

I . C .  Accep tan ce.  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 rat 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 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 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  

*  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 .

†  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 .
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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 l / 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 ;  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 ;  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 —L e 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  Effe c t s  Eval u at i o n  an d  C r i t e r i a fo r  C h e m i c al s  i n  

D r i n ki n g Wat e r.

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 ri at e  b y t h e  s t at e  o r  l o c al  

age n c y.

Var i o u s  c e r t i fi c at i o n  o r gan i zat 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 ri 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 r i s d i c t i o n .  Ac c re d i t at i o n  

o f c e r t i fi c at i o n  o r gan i z at 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 r i s d i c t i o n .

N S F / AN S I / C AN  6 0 0  ( wh i c h  fo r m 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  Pro 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  r i s k c h arac t e ri z at 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.  T h e  m axi m u m  

c o n c e n t r at i o n  l i m i t  i n  d ri n ki n g wat e r var i e s  b y p ro d u c e r.

AN S I / AWWA D 1 2 1  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 .  Us e r s  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 al l  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 ue s .

I I . A.  Pu rchase.  Wh e n  t an ks  are  p u rc h as e d  u s i n g t h i s  s t an d ard ,  t h e  p u rc h as e r 

m u s t  s p e c i fy c e r t ai n  b as i c  re q u i re m e n t s .  T h e  p u rc h as e r  m ay d e s i re  t o  m o d i fy,  d e l e t e ,  o r  

am p l i fy s e c t i o n s  o f t h i s  s t an d ard  t o  s u i t  s p e c i al  c o n d i t i o n s .  I t  i s  s t ro n gl y re c o m m e n d e d  

‡  N S F  I n t e rn at i o n al ,  7 8 9  No r t h  D i xb o ro  Ro ad ,  An n  Ar b 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 L 5  C an ad a
¶  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 0 0  F i ft h  S t re e t ,  N W,  Was h i n gt o n ,  

D C  2 0 0 0 1 .
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t h at  s u c h  m o d i fi c at i o n s ,  d e l e t i o n s ,  o r  am p l i fi c at i o n s  b e  m ad e  b y s u p p l e m e n t i n g t h i s  

s t an d ard  rat h e r  t h an  b y re wri t i n g o r i n c o r p o r at i n g s e c t i o n s  fro m  t h i s  s t an d ard  i n t o  a 

s e p ar at e  s p e c i fi c at i o n .

I I . B .  Design  an d Co n stru ctio n .  T h e  d e t ai l s  o f d e s i gn  an d  c o n s t r u c t i o n  c o ve re d  

b y t h i s  s t an d ard  are  m i n i m u m  re q u i re m e n t s .  A t an k c an n o t  b e  re p re s e n t e d  as  ad h e ri n g 

t o  t h e  p ro vi s i o n s  o f AN S I / AWWA D 1 2 1  i f i t  d o e s  n o t  m e e t  t h e  m i n i m u m  re q u i re m e n t s  

o f t h i s  s t an d ard .

I I . C .  Man u factu rin g Metho d.  Tan ks  c o ve re d  b y t h i s  s t an d ard  are  t yp i c al l y 

m an u fac t u re d  b y c o m p re s s i o n  m o l d i n g wi t h  s h e e t  m o l d i n g c o m p o u n d  ( S M C )  u s i n g 

t h e  h o t  p re s s  m e t h o d .  Tan ks  re q u i ri n g n o  i n t e r n al  o r  e xt e rn al  c o at i n g an d  b o l t e d  

c o n s t r u c t i o n  h ave  a l o n g l i fe  e xp e c t an c y.  Re gu l ar i n s p e c t i o n  an d  re p ai r  o f d am age d  o r 

d e t e r i o r at e d  are as  m ay b e  t h e  d e t e rm i n i n g fac t o rs  i n  t h e  l e n gt h  o f t an k l i fe .

I I . D .  Fo u n datio n .  T h e  t an k fo u n d at i o n  i s  o n e  o f t h e  m o re  i m p o r t an t  as p e c t s  

o f t an k d e s i gn .  D e t ai l e d  re q u i re m e n t s  fo r  t an k fo u n d at i o n s  are  c o ve re d  i n  S e c .  5 . 8  o f 

t h i s  s t an d ard .  T h i s  s t an d ard  d o e s  n o t  re q u i re  t h e  m an u fac t u re r  o r c o n s t r u c t o r t o  b e  

re s p o n s i b l e  fo r  t h e  d e s i gn  o f t h e  t an k fo u n d at i o n  u n l e s s  o t h e r wi s e  s p e c i fi e d  b y t h e  

p u rc h as e r.  Un l e s s  o t h e r wi s e  s p e c i fi e d  b y t h e  p u rc h as e r,  t h e  p u rc h as e r m u s t  o b t ai n  an  

ad e q u at e  s o i l  i n ve s t i gat i o n  at  t h e  t an k s i t e ,  i n c l u d i n g re c o m m e n d at i o n s  o f t h e  t yp e  o f 

fo u n d at i o n  t o  b e  u s e d ,  t h e  d e p t h  o f fo u n d at i o n  re q u i re d ,  an d  t h e  d e s i gn  s o i l - b e ar i n g 

p re s s u re .  T h i s  i n fo r m at i o n ,  as  we l l  as  s p e c i fi c at i o n s  fo r  an  ad e q u at e  s o i l  i n ve s t i gat i o n ,  

s h o u l d  b e  e s t ab l i s h e d  b y a q u al i fi e d  ge o t e c h n i c al  e n gi n e e r.

I I . E .  Tan k Overflow Discharge.  A d r ai n age  i n l e t  s t r u c t u re  o r  s u i t ab l e  e ro s i o n  

p ro t e c t i o n  s h o u l d  b e  p ro vi d e d  t o  re c e i ve  t h e  d i s c h ar ge  fro m  t h e  t an k o ve r fl o w.  T h e  

o ve r fl o w s h o u l d  n o t  b e  c o n n e c t e d  d i re c t l y t o  a s e we r  o r  a s t o r m  d rai n  wi t h o u t  an  ai r  

b re ak.

I I . F.  An n u al In sp ectio n  an d Main ten an ce.  I n s p e c t i o n  an d  m ai n t e n an c e  are  

i m p o r t an t  i f m axi m u m  t an k l i fe  i s  t o  b e  at t ai n e d .  I n s p e c t i o n s  s h o u l d  b e  p e r fo r m e d  

an n u al l y.

I I . G .  Disin fectio n  Pro cedu res.  T h i s  s t an d ard  d o e s  n o t  c o ve r t an k d i s i n fe c t i o n  

p ro c e d u re s .  AN S I / AWWA C 5 6 2 ,  S t an d ard  fo r D i s i n fe c t i o n  o f Wat e r- S t o r age  Fac i l i t i e s ,  

s h o u l d  b e  c o n s u l t e d  fo r  re c o m m e n d e d  p ro c e d u re s  fo r  d i s i n fe c t i o n  o f wat e r- s t o r age  

fac i l i t i e s .  I f t h e  d i s i n fe c t i n g i s  t o  b e  d o n e  b y t h e  t an k c o n s t r u c t o r,  t h e  p u rc h as e r m u s t  

s p e c i fy h o w s u c h  d i s i n fe c t i n g i s  t o  b e  d o n e .

I I . H .  Recommended Items to Be Furnished by the Purchaser and Manufacturer.  Th e  

fo l l o wi n g re co m m e n dati o n s  o n  i te m s  to  b e  fu rn i s h e d b y b o th  th e  p u rch as e r an d th e  
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m an u factu re r are  co n s i de re d go o d p racti ce  b ut are  n o t re qui re m e n ts  o f AN S I / AWWA 

D 1 2 1 .

Wh e n  a B AT F RP P  t an k i s  t o  b e  p u rc h as e d  u n d e r  t h e  p ro vi s i o n s  o f t h i s  s t an d ard ,  

t h e  p u rc h as e r  s h o u l d  p ro vi d e  t h e  fo l l o wi n g:

1 .  T h e  s i t e  o n  wh i c h  t h e  t an k i s  t o  b e  b u i l t ,  i n c l u d i n g s u ffi c i e n t  s p ac e  t o  p e r m i t  

t h e  s t r u c t u re  t o  b e  e re c t e d  b y c u s t o m ar y m e t h o d s .

2 .  F o u n d at i o n  d e s i gn  an d  c o n s t r u c t i o n  u n l e s s  o t h e r wi s e  s p e c i fi e d .

3 .  Wat e r  at  t h e  p ro p e r  p re s s u re  fo r t e s t i n g as  re q u i re d  an d  fac i l i t i e s  fo r  d i s p o s al  

o f was t e wat e r  aft e r  t e s t i n g.

4 .  A s u i t ab l e  r i gh t - o f- way fro m  t h e  n e are s t  p u b l i c  ro ad  t o  t h e  e re c t i o n  s i t e .

5 .  M at e r i al s  fu rn i s h e d  b y t h e  p u rc h as e r t o  b e  u s e d  b y t h e  c o n s t r u c t o r fo r  

c o n s t r u c t i o n  o f t h e  t an k.

T h e  m an u fac t u re r  s h o u l d  fu r n i s h  t h e  fo l l o wi n g:

1 .  F o u n d at i o n  l ayo u t  an d  l o ad s  t o  b e  s u p p o r t e d  fo r t h e  i n t e n d e d  t an k.

2 .  An c h o r  b o l t s ,  i f re q u i re d ,  fo r  wi n d ,  e ar t h q u ake ,  o r  o t h e r  l at e ral  l o ad s .

3 .  Al l  m at e ri al s ,  e xc e p t  m at e r i al s  fu rn i s h e d  b y t h e  p u rc h as e r,  t h at  are  n e c e s s ar y t o  

as s e m b l e  t h e  s t r u c t u re  c o m p o n e n t s ,  i n c l u d i n g t h e  ac c e s s o r i e s  re q u i re d  b y t h i s  s t an d ard .

Var i at i o n s  i n  t h e  re s p o n s i b i l i t i e s  o f b o t h  t h e  p u rc h as e r an d  t h e  m an u fac t u re r as  

p re vi o u s l y o u t l i n e d  m ay b e  m ad e  b y c o n t r ac t u al  agre e m e n t .  T h e  p u rc h as e r  an d  t h e  

b i d d e r s h o u l d  e ac h  fu rn i s h  i n fo r m at i o n  i d e n t i fi e d  i n  S e c t i o n  I I I  b e l o w.

I I . I .  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 r i al s  i s  c r i t i c al  fo r  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  a p o s s i b i l i t y t h at  e l as t o m e r s  wi l l  b e  i n  c o n t ac t  wi t h  c h l o r i n e  o r  c h l o r am 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 ram i n e s .  T h e  i m p ac t  

o f d e gr ad 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 ri 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 ,  an d  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 r at 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 r i 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 rm  u s e fu l n e s s  an d  m i n i m u m  d e gr ad 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  e l as t o m e r  s p e c i fi e d .

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  

fu r n i s h e d  b y t h e  p u rc h as e r wh e n  t aki n g b i d s  fo r  a t an k:
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1 .  S t an d ard  u s e d —t h at  i s ,  AN S I / AWWA D 1 2 1 ,  B o l t e d  Ab o ve gro u n d  

T h e r m o s e t t i n g F i b e r gl as s - Re i n fo rc e d  P l as t i c  Pan e l - Typ e  Tan ks  fo r  Wat e r S t o rage ,  o f 

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

2 .  Affi d avi t  o f c o m p l i an c e ,  i f re q u i re d .

3 .  Tan k c ap ac i t y an d  d i m e n s i o n al  re s t r i c t i o n s ,  i f an y.

4 .  M axi m u m  fl o w r at e ,  e i t h e r  i n  o r  o u t .

5 .  D e s i re d  t i m e  fo r  c o m p l e t i o n .

6 .  S i t e  l o c at i o n .

7 .  Typ e  o f ro ad  avai l ab l e  fo r ac c e s s  t o  t h e  s i t e  an d  wh e t h e r t h e  ro ad  i s  p u b l i c  o r 

p r i vate .

8 .  Nam e  o f an d  d i s t an c e  t o  t h e  n e are s t  t o wn .

9 .  Nam e  o f an d  d i s t an c e  t o  t h e  n e are s t  r ai l ro ad  s i d i n g.

1 0 .  Avai l ab i l i t y o f e l e c t r i c  p o we r ;  wh o  fu r n i s h e s  i t  an d  at  wh at  fe e ,  i f an y;  wh at  

vo l t age  i s  avai l ab l e ;  wh e t h e r  d i re c t  o r  al t e r n at i n g c u r re n t ;  an d  i f al t e r n at i n g c u r re n t ,  

wh at  c yc l e  an d  p h as e .

1 1 .  Avai l ab i l i t y o f c o m p re s s e d  ai r  an d  at  wh at  p re s s u re ,  vo l u m e ,  an d  fe e ,  i f an y.

1 2 .  T h e  b o t t o m  c ap ac i t y l e ve l  o f t h e  t an k wh e n  e m p t y i f d i ffe re n t  fro m  t h e  l e ve l  

wh e n  t h e  t an k wo u l d  b e  e m p t i e d  t h ro u gh  t h e  s p e c i fi e d  d i s c h arge  p i p i n g.

1 3 .  T h e  t yp e  o f p i p e  an d  fi t t i n gs  fo r  fl u i d  c o n d u c t o r s  an d  t h e  t yp e  o f p i p e  j o i n t .

1 4 .  T h e  p re l i m i n ar y fre e b o ard .

1 5 .  D e t ai l s  o f fe d e r al ,  s t at e ,  an d  l o c al  re q u i re m e n t s  ( S e c .  4 . 1 ) .

1 6 .  An y ad d i t i o n al  ac c e s s o ri e s  re q u i re d  ( S e c t i o n  7 ) .

1 7 .  T h e  n u m b e r  an d  l o c at i o n  o f p i p e  c o n n e c t i o n s ,  an d  t yp e  an d  s i ze  o f p i p e  t o  

b e  acc o m m o d at e d .

Note:  C o n n e c t i o n s  t o  t h e  p i p i n g fu r n i s h e d  b y t h e  c o n s t r u c t o r  are  t o  b e  m ad e  b y 

t h e  p u rc h as e r ( S e c .  7 . 2 ) .

1 8 .  I f t h e  ro o f l ad d e r fo r  p ro vi d i n g ac c e s s  t o  ro o f h at c h e s  an d  ve n t s  s h al l  b e  

o m i t t e d .

1 9 .  I f s afe t y c age s ,  re s t  p l at fo r m s ,  o r  o t h e r s afe t y d e vi c e s  are  re q u i re d  an d  o n  

wh i c h  l ad d e r s  ( S e c .  7 . 5 ) .

I I I . B .  In fo rm atio n  to  Be Fu rn ished by the Man u factu rer o r Co n stru cto r.  T h e  

fo l l o wi n g i n fo rm at i o n  s h al l  b e  fu r n i s h e d  b y t h e  m an u fac t u re r  o r  c o n s t r u c t o r fo r  a t an k:

1 .  D i m e n s i o n s  o f t h e  t an k—i n c l u d i n g t h e  ve r t i c al  l o ad ,  l at e r al  l o ad s ,  an d  

o ve r t u rn i n g m o m e n t s  i m p ar t e d  t o  t h e  fo u n d at i o n  b y al l  l o ad s —s h o u l d  al s o  b e  

i d e n t i fi e d  at  t h e  t i m e  o f t h e  b i d .
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2 .  T h e  n u m b e r,  n am e s ,  an d  s i ze s  o f al l  ac c e s s o ri e s ,  i n c l u d i n g t h e  t yp e  o f ro o f 

l ad d e r,  i f re q u i re d .

I I I . C .  Item s fo r Co n sideratio n  by the Pu rchaser.  T h e  d e s i gn ,  c o n s t r u c t i o n ,  

an d  fi n al  p l ac e m e n t  o f a s t o rage  t an k i n t o  s e r vi c e  re q u i re  c o o p e rat i o n  b e t we e n  t h e  

p u rc h as e r,  m an u fac t u re r,  an d  c o n s t r u c t o r o f t h e  t an k.  Vari o u s  p r ac t i c e s  are  u s e d  t o  

e n s u re  s u c c e s s fu l  t an k p l ac e m e n t .  T h e  fo l l o wi n g i t e m s  are  s u gge s t e d  fo r  i n c l u s i o n  i n  

t h e  p u rc h as e r’s  re q u i re m e n t s ,  u n l e s s  l o c al  p r ac t i c e  d i c t at e s  o t h e r wi s e .

P l e as e  n o t e  t h at  t h i s  m at e ri al  i s  n o t  s t i p u l at e d  i n  t h e  t e xt  o f AN S I / AWWA D 1 2 1 .

1 .  T h e  p u rc h as e r  m ay wan t  t o  p ro vi d e  fo r fi e l d  i n s p e c t i o n  t o  b e  p e r fo rm e d  e i t h e r 

b y t h e  p u rc h as e r  o r  b y a c o m m e rc i al  i n s p e c t i o n  age n c y.  As  an  o p t i o n ,  t h e  p u rc h as e r  

m ay re q u i re  t h at  t h e  m an u fac t u re r o r  c o n s t r u c t o r  p e r fo r m  t h e  i n s p e c t i o n  wo rk an d  

s u b m i t  a wr i t t e n  re p o r t  at  t h e  c o n c l u s i o n  o f t h e  wo rk.  T h e  re p o r t  s h o u l d  i n c l u d e  a 

s t at e m e n t  i n d i c at i n g t h at  t h e  t an k h as  b e e n  e re c t e d  ac c o rd i n g t o  t h e  m an u fac t u re r’s  

i n s t r u c t i o n s ,  t h at  t h e  re q u i re d  t e s t i n g h as  b e e n  p e r fo r m e d ,  an d  t h at  an y l e aks  h ave  b e e n  

re p ai re d .

2 .  T h i s  s t an d ard  as s u m e s  t h at  t h e  p u rc h as e r  ( o wn e r )  p ro vi d e s  s u ffi c i e n t  wat e r 

re p l ace m e n t  an d  c i rc u l at i o n  t o  p re ve n t  fre e z i n g i n  t h e  t an k an d  p i p i n g.  Wh e re  l o w 

u s age  m ay re s u l t  i n  t h e  p o s s i b i l i t y o f fre e zi n g,  t h e  p u rc h as e r  s h al l  was t e  wat e r o r  

p ro vi d e  h e at  t o  p re ve n t  fre e zi n g.  T h e  p u rc h as e r  i s  re fe rre d  t o  Nat i o n al  F i re  P ro t e c t i o n  

As s o ci at i o n  ( N F PA) * *  d o c u m e n t  N F PA 2 2 ,  Wat e r Tan ks  fo r Pr i vat e  F i re  Pro t e c t i o n ,  

fo r  h e at e r  s i z i n g.  Pu rch as e r s  are  c au t i o n e d  agai n s t  al l o wi n g i c e  t o  b u i l d  u p  fo r  u s e  as  

i n s u l at i o n  b e c au s e  t h e  i c e  m ay b re ak l o o s e  an d  d am age  t h e  t an k.

3 .  O n  c o m p l e t i o n  o f t h e  t an k e re c t i o n ,  i t  i s  re c o m m e n d e d  t h at  t h e  c o n s t r u c t o r  

d i s p o s e  o f al l  r u b b i s h  an d  o t h e r  u n s i gh t l y m at e r i al  c au s e d  b y t h e  o p e r at i o n s  an d  l e ave  

t h e  p re m i s e s  i n  as  go o d  a c o n d i t i o n  as  fo u n d  at  t h e  s t ar t  o f t h e  t an k e re c t i o n .  I t  i s  

re c o m m e n d e d  t h at  t h e  p u rc h as e r p ro vi d e  ap p ro p r i at e  c o n t ai n e r s  fo r  p l ac e m e n t  an d  

re m o val  o f d i s p o s e d  m at e r i al s .  S e c .  9 . 1 0  o f AN S I / AWWA D 1 2 1  d o e s  n o t  l i s t  s p e c i fi c  

re q u i re m e n t s  fo r c l e an u p .

4 .  AN S I / AWWA D 1 2 1  d o e s  n o t  re q u i re  t h e  m an u fac t u re r  o r  c o n s t r u c t o r  t o  

b l i n d  ( i . e . ,  t e m p o r ar i l y s e al  al l  o p e n i n gs )  an d  fi l l  t h e  t an k t o  t o p  c ap ac i t y l e ve l .  I t  i s  

c o m m o n  p r ac t i c e  fo r t h e  p u rc h as e r t o  p ro vi d e  t h i s  e ffo r t .  S h o u l d  t h e  p u rc h as e r  re q u i re  

t h at  t h e  c o n s t r u c t o r  p ro vi d e  t h i s  s e r vi c e  an d  a s u p p l y o f wat e r,  t h i s  m u s t  b e  p ro vi d e d  

fo r  i n  t h e  p u rc h as e r’s  re q u i re m e n t s .

* *  Nat i o n al  F i re  P ro t e c t i o n  As s o c i at i o n ,  1  B at t e r ym arc h  Park,  Qu i n c y,  M A 0 2 1 6 9 .

Full document details: ANSI AWWA D121-24

http://www.avadocuments.com/doc/ansi-awwa-d121-24
http://www.avadocuments.com/doc/ansi-awwa-d121-24


xv

5 .  AN S I / AWWA D 1 2 1  d o e s  n o t  re q u i re  t h e  c o n s t r u c t o r  t o  fu r n i s h  fo u n d at i o n  

p l an s  ( o n l y fo u n d at i o n  l ayo u t  d r awi n gs  wi t h  d i re c t i o n al  d e t ai l s  t o  s u p p o r t  t h e  t an k) .  

S h o u l d  t h e  p u rc h as e r  s p e c i fy t h at  t h e  c o n t r ac t o r  i s  t o  s u b m i t  fo u n d at i o n  p l an s ,  t h e  

p u rc h as e r  m u s t  fu r n i s h  ad e q u at e  i n fo r m at i o n  re l at i ve  t o  t h e  t yp e  o f fo u n d at i o n ,  

fo u n d at i o n  d e p t h ,  an d  al l o wab l e  s o i l - b e ar i n g p re s s u re .  ( S e e  S e c .  I I . D  o f t h e  fo re wo rd  

an d  S e c .  5 . 8  F o u n d at i o n  D e s i gn  fo r  fu r t h e r  i n fo r m at i o n . )

6 .  AN S I / AWWA D 1 2 1  d o e s  n o t  re q u i re  t h at  t h e  m an u fac t u re r  o r  c o n s t r u c t o r  

c o n s t r u c t s  an d / o r  i n s t al l s  a fo u n d at i o n .  S h o u l d  t h e  p u rc h as e r re q u i re  t h at  a fo u n d at i o n  

b e  p ro vi d e d  b y t h e  c o n s t r u c t o r,  an y n e c e s s ar y i n fo rm at i o n  i n  ad d i t i o n  t o  t h at  c o n t ai n e d  

i n  S e c.  5 . 8  o f t h i s  s t an d ard  m u s t  al s o  b e  p ro vi d e d  b y t h e  p u rc h as e r.

7 .  I t  i s  re c o m m e n d e d  t h at  t h e  p u rc h as e r  re t ai n  a q u al i fi e d  ge o t e c h n i c al  

c o n s u l t an t  t o  c o n d u c t  a ge o t e c h n i c al  i n ve s t i gat i o n .

8 .  T h e  p u rc h as e r  m ay e n gage  a c o m m e rc i al  i n s p e c t i o n  age n c y t o  c o n d u c t  a 

s h o p  i n s p e c t i o n .

I I I . D .  Mo dificatio n  to  Stan dard.  An y m o d i fi c at i o n  t o  t h e  p ro 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  i n  t h e  p u rc h as e r’s  d o c u m e n t s .

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 .  A s e c t i o n  o n  c h l o r i n e  an d  c h l o r am i n e  d e gr ad at i o n  o f e l as t o m e rs  was  ad d e d  

t o  t h e  F o re wo rd  ( S e c .  I I . H ) .

2 .  Re c l a i m e d  w a t e r  a n d  n o n p o t a b l e  w a t e r  we r e  a d d e d  t o  t h e  S c o p e   

( S e c .  1 . 1 ) ,  a n d  d e fi n i t i o n s  we r e  a d d e d  fo r  p o t a b l e  w a t e r,  r e c l a i m e d  w a t e r,  a n d  

w a s t e w a t e r  ( S e c t i o n  3 ) .

3 .  N S F / AN S I / C AN  6 1  re q u i re m e n t s  we re  u p d at e d  t o  i n c l u d e  al l  t an k p ar t s  i n  

c o n t ac t  wi t h  p o t ab l e  wat e r  rat h e r t h an  c al l  o u t  s p e c i fi c  p ar t s  ( S e c .  4 . 1 ) .

4 .  T h e  b o l t s  AS T M  re fe re n c e s  we re  u p d at e d  t o  re m o ve  wi t h d rawn  s t an d ard s  

( S e c .  4 . 2 . 1  an d  S e c .  4 . 9 . 1 ) .

5 .  T h e  m i n i m u m  c o m p re s s i ve  s t re n gt h  o f F RP  p an e l s  was  u p d at e d  u n d e r  

S e c .  4 . 4 . 4 . 8 .

6 .  B o l t s  s e c t i o n s  we re  u p d at e d  t o  c l ar i fy t h e  i n t e n d e d  l o c at i o n  o f u s e ,  an d  a 

gr ad e  re s t ri c t i o n  was  ad d e d  fo r fo u n d at i o n  an c h o r b o l t s  ( S e c .  4 . 9 . 1  an d  4 . 9 . 2 ) .

7 .  Po l yvi n yl  c h l o ri d e  m at e r i al s  we re  ad d e d  as  ac c e p t ab l e  ro o f gas ke t s  u n d e r   

S e c .  4 . 1 1 . 1 .

8 .  Et h yl e n e  p ro p yl e n e  d i e n e  m o n o m e r  gas ke t  m at e ri al s  we re  ad d e d  fo r wal l  an d  

fl o o r  gas ke t  m at e ri al s  ( S e c .  4 . 1 1 . 2 ) .  B o t h  Tab l e s  1  an d  2  h ave  u p d at e d  p ro p e r t i e s .
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9 .  Tan k d e s i gn  s h al l  c o n s i d e r t h e  i n t e rac t i o n  o f t h e  t an k wi t h  t h e  b u i l d i n g o r 

s u p p o r t  s t r u c t u re  ( S e c .  5 . 1 ) .

1 0 .  Ro o f l i ve  l o ad  was  re vi s e d  i n  ac c o rd an c e  wi t h  AS C E / S E I  7 - 2 2  ( S e c .  5 . 2 . 4 ) .

1 1 .  Rai n  l o ad  was  ad d e d  t o  S e c .  5 . 2 . 8  an d  re l e van t  e q u at i o n s  u p d at e d .

1 2 .  D e s i gn  n o t at i o n  was  c l ar i fi e d  an d  re l e van t  e q u at i o n s  u p d at e d  ( S e c .  5 . 3 . 2 ) .

1 3 .  Ad d e d  S e i s m i c  Ri s k C at e go r i e s  ( S e c .  5 . 3 . 3 . 1 )  an d  re n u m b e re d  S e c .  5 . 3 . 3  

ac c o rd i n gl y.

1 4 .  E q u at i o n s  we re  u p d at e d ,  i n c l u d i n g s o m e  fac t o rs ,  an d  re n u m b e re d  

t h ro u gh o u t .  T h e  e xam p l e s  i n  t h e  ap p e n d i x we re  u p d at e d  ac c o rd i n gl y.

1 5 .  S e c .  5 . 4 . 7  was  d e l e t e d .

1 6 .  F i gu re  5  was  re m o ve d  an d  fi gu re s  re n u m b e re d  ac c o rd i n gl y.

1 7 .  T h e  t e r m i n o l o gy re gard i n g fo u n d at i o n  d e s i gn  was  re vi s e d  ( S e c .  5 . 8  an d  

F i gu re  6 ) .

1 8 .  Re q u i re m e n t s  fo r  O c c u p at i o n al  S afe t y an d  H e al t h  Ad m i n i s t r at i o n  

c o m p l i an c e  we re  ad d e d  ( S e c .  7 . 5 ) .

1 9 .  L an gu age  re gard i n g s c re e n i n g o f ve n t s  was  ad d e d  ( S e c .  7 . 6 . 2 ) .

2 0 .  C o l d  e xp o s u re  c o n d i t i o n i n g was  re d u c e d  fro m  1 6  h  t o  4  h .  ( S e c  8 . 7 . 4 ) .

2 1 .  Ve ri fi c at i o n  an d  d e l i ve r y s e c t i o n s  we re  ad d e d  ( S e c t i o n  1 1  an d  S e c t i o n  1 2 ) .

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 an d  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 ;  wri 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 r g.
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1

B o l t e d  A b o v e g r o u n d  T h e r m o s e t t i n g  

F i b e r g l a s s - R e i n f o r c e d   P l a s t i c  P a n e l -

T y p e  Ta n k s  f o r  Wa t e r  S t o r a g e

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  d e s c r i b e s  t h e  d e s i gn ,  fab ri c at i o n ,  c o n s t r u c t i o n ,  i n s p e c t i o n ,  an d  

t e s t i n g o f b o l t e d  ab o ve gro u n d  t h e r m o s e t t i n g fi b e r gl as s - re i n fo rc e d  p l as t i c  p an e l -

t yp e  ( B AT F RP P )  t an ks  fo r  p o t ab l e  wat e r,  re c l ai m e d  wat e r,  an d  n o n p o t ab l e  wat e r.  

Re q u i re m e n t s  fo r  t h e  fab r i c at i o n ,  d e s i gn ,  c o n s t r u c t i o n ,  an d  t e s t i n g o f fi b e r gl as s -

re i n fo rc e d  p l as t i c  ( F RP )  p an e l s ,  c o n c re t e  an d  s t e e l  fo u n d at i o n  m e m b e rs ,  s t e e l  

b o l t s ,  an d  ac c e s s o ri e s  are  i n c l u d e d .  S i t e  e l e vat i o n  an d  p ro c u re m e n t ;  t an k s i z i n g;  

p o s t - co m m i s s i o n i n g i n s p e c t i o n  an d  m ai n t e n an c e ;  an d  t h e  d e s i gn ,  o p e r at i o n ,  an d  

c o n t ro l  o f t h e  wat e r d i s t r i b u t i o n  s ys t e m  t h at  c o n n e c t s  t o  t h e  B AT F RP P  t an k are  

b e yo n d  t h e  s c o p e  o f t h i s  s t an d ard .

1 . 1 . 1  Tan k ro o fs.  Tan ks  s t o r i n g d o m e s t i c  o r p o t ab l e  wat e r  s h al l  h ave  ro o fs  

c o n fo r m i n g t o  t h e  re q u i re m e n t s  o f t h i s  s t an d ard .  Tan ks  s t o ri n g n o n p o t ab l e  wat e r  

m ay b e  c o n s t r u c t e d  wi t h o u t  ro o fs .

1 . 1 . 2  Item s n o t covered.  T h i s  s t an d ard  d o e s  n o t  c o ve r  al l  d e t ai l s  o f d e s i gn  

an d  co n s t r u c t i o n .  D e t ai l s  t h at  are  n o t  ad d re s s e d  s h al l  b e  d e s i gn e d  an d  c o n s t r u c t e d  

t o  b e  as  ad e q u at e  an d  as  s afe  as  t h o s e  t h at  wo u l d  o t h e r wi s e  b e  p ro vi d e d  u n d e r  t h i s  

s t an d ard .

AN S I / A WWA  D 1 2 1 - 2 4

( R e v i s i o n  o f A W W A D 1 2 1 - 1 2 )

AW WA  S t a n d a r d®
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2   A W W A  D1 21 -24

1 . 1 . 3  L o cal requ irem en ts.  T h i s  s t an d ard  i s  n o t  i n t e n d e d  t o  c o ve r  s t o rage  

t an ks  e re c t e d  i n  are as  s u b j e c t  t o  re gu l at i o n s  m o re  s t ri n ge n t  t h an  t h e  re q u i re m e n t s  

c o n t ai n e d  wi t h i n  t h i s  s t an d ard .  I n  s u c h  c as e s ,  t h i s  s t an d ard  s h o u l d  b e  fo l l o we d  

wh e re  i t  d o e s  n o t  c o n fl i c t  wi t h  m o re  s t r i n ge n t  re q u i re m e n t s .  Wh e re  m o re  

s t r i n ge n t  fe d e ral ,  s t at e ,  p ro vi n c i al ,  an d  l o c al  go ve rn m e n t  re q u i re m e n t s  e xi s t ,  s u c h  

re q u i re m e n t s  s h al l  b e  s p e c i fi e d ,  an d  t h i s  s t an d ard  s h al l  b e  i n t e r p re t e d  t o  s u p p l e m e n t  

t h e m .

S e c.  1 . 2  Pu rp o s e

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

d e s i gn ,  m an u fac t u re ,  c o n s t r u c t i o n ,  an d  i n s p e c t i o n  o f B AT F RP P  t an ks  fo r  t h e  

s t o rage  o f wat e r.

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  i n  p ro j e c t  d o c u m e n t s  t h at  ad d re s s  t h e  d e s i gn ,  

fab r i cat i o n ,  c o n s t r u c t i o n ,  i n s p e c t i o n ,  an d  t e s t i n g o f B AT F RP P  t an ks  fo r  wat e r  

s t o rage .  T h e  s t i p u l at i o n s  o f t h i s  s t an d ard  ap p l y wh e n  t h i s  d o c u m e n t  h as  b e e n  

re fe re n c e d  an d  t h e n  o n l y t o  B AT F RP P  t an ks .

S e c.  1 . 4  D rawi n gs  to  B e  Fu rn i s h e d

C o n s t r u c t i o n  d r awi n gs  fo r  t h e  B AT F RP P  t an k an d  fo u n d at i o n  s h al l  b e  

p ro vi d e d .  D r awi n gs  s h al l  s h o w al l  fe at u re s  o f t h e  wo rk,  i n c l u d i n g t h e  s i ze  an d  

p o s i t i o n  o f s t r u c t u r al  c o m p o n e n t s ,  t h e  re q u i re d  l e n gt h  o r gr ad e  o f m at e r i al s ,  an d  

c o n s t r u c t i o n  t o l e r an c e s .  Wh e re  fo u n d at i o n  an d  t an k d e s i gn s  are  p e r fo rm e d  b y 

s e p arat e  p ar t i e s ,  e ac h  p ar t y s h al l  p ro vi d e  c o n s t r u c t i o n  d r awi n gs .  D e t ai l s  o f b o l t e d  

j o i n t s  s h al l  b e  re fe re n c e d  o n  t h e  d r awi n gs .

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 s .  I n  t h e i r  l at e s t  e d i t i o n s  

( e ffe ct i ve  at  t h e  t i m e  o f ap p ro val  o f t h i s  s t an d ard ) ,  t h e y fo r m  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 .

AC I *  3 0 1 —S p e c i fi c at i o n s  fo r  S t r u c t u r al  C o n c re t e .

AC I  3 1 8 —B u i l d i n g C o d e  Re q u i re m e n t s  fo r S t r u c t u ral  C o n c re t e .

*  Am e ri c an  C o n c re t e  I n s t i t u t e ,  3 8 8 0 0  C o u n t r y C l u b  D r i ve ,  Far m i n gt o n  H i l l s ,  M I  4 8 3 3 1 .
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B A T F R P P  T A N K S  F O R  W A T E R  S T O R A G E   3

AI S C †  3 6 0 —S p e c i fi c at i o n  fo r  S t r u c t u r al  S t e e l  B u i l d i n gs .

AN S I ‡ / AWWA C 6 5 2 —D i s i n fe c t i o n  o f Wat e r- S t o r age  Fac i l i t i e s .

AS C E § / S E I  7 - 2 2 —M i n i m u m  D e s i gn  Lo ad s  fo r  B u i l d i n gs  an d  O t h e r  

S t r u c t u re s .

AS T M ¶  A3 6 / A3 6 M —S t an d ard  S p e c i fi c at i o n  fo r  C arb o n  S t r u c t u r al  S t e e l .

AS T M  A4 8 / A4 8 M —S t an d ard  S p e c i fi c at i o n  fo r  G r ay I ro n  C as t i n gs .

AS T M  A1 2 3 / A1 2 3 M —S t an d ard  S p e c i fi c at i o n  fo r Z i n c  ( H o t - D i p  G al van i ze d )  

C o at i n gs  o n  I ro n  an d  S t e e l  P ro d u c t s .

AS T M  A1 5 3 / A1 5 3 M —S t an d ard  S p e c i fi c at i o n  fo r Z i n c  C o at i n g ( H o t - D i p )  

o n  I ro n  an d  S t e e l  H ard ware .

AS T M  A1 9 4 / A1 9 4 M —S t an d ard  S p e c i fi c at i o n  fo r  C ar b o n  an d  Al l o y S t e e l  

Nu t s  fo r  B o l t s  fo r H i gh  Pre s s u re  o r  H i gh  Te m p e r at u re  S e r vi c e ,  o r  B o t h .

AS T M  A2 1 6 / A2 1 6 M —S t an d ard  S p e c i fi c at i o n  fo r S t e e l  C as t i n gs ,  C ar b o n ,  

S u i t ab l e  fo r F u s i o n  We l d i n g,  fo r  H i gh - Te m p e r at u re  S e r vi c e .

AS T M  A3 0 7 —S t an d ard  S p e c i fi c at i o n  fo r C ar b o n  S t e e l  B o l t s  an d  S t u d s ,  

6 0 , 0 0 0  p s i  Te n s i l e  S t re n gt h .

AS T M  A5 6 3 —S t an d ard  S p e c i fi c at i o n  fo r  C arb o n  an d  Al l o y S t e e l  Nu t s .

AS T M  A6 6 8 / A6 6 8 M —S t an d ard  S p e c i fi c at i o n  fo r S t e e l  F o r gi n gs ,  C ar b o n  

an d  Al l o y,  fo r G e n e r al  I n d u s t r i al  Us e .

AS T M  C 5 8 1 —S t an d ard  P rac t i c e  fo r D e t e r m i n i n g C h e m i c al  Re s i s t an c e  o f 

T h e r m o s e t t i n g Re s i n s  Us e d  i n  G l as s - F i b e r - Re i n fo rc e d  S t r u c t u re s  I n t e n d e d  fo r 

L i q u i d  S e r vi ce .

AS T M  D 3 9 5 —S t an d ard  Te s t  M e t h o d s  fo r  Ru b b e r Pro p e r t y—C o m p re s s i o n  

S e t .

AS T M  D 4 1 2 —S t an d ard  Te s t  M e t h o d s  fo r  Vu l c an i ze d  Ru b b e r  an d  

T h e r m o p l as t i c  E l as t o m e rs —Te n s i o n .

AS T M  D 5 7 3 —S t an d ard  Te s t  M e t h o d  fo r Ru b b e r —D e t e r i o r at i o n  i n  an  Ai r 

O ve n .

AS T M  D 6 3 8 —S t an d ard  Te s t  M e t h o d  fo r Te n s i l e  Pro p e r t i e s  o f P l as t i c s .

AS T M  D 6 9 5 —S t an d ard  Te s t  M e t h o d  fo r  C o m p re s s i ve  P ro p e r t i e s  o f Ri gi d  

P l as t i c s .

†  Am e r i c an  I n s t i t u t e  o f S t e e l  C o n s t r u c t i o n ,  1 3 0  E as t  Ran d o l p h ,  S u i t e  2 0 0 0 ,  C h i c ago ,  I L  6 0 6 0 1 .
‡  Am e r i 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 .
§  Am e r i c an  S o c i e t y o f C i vi l  E n gi n e e rs ,  1 8 0 1  Al e xan d e r B e l l  D ri ve ,  Re s t o n ,  VA 2 0 1 9 1 .
¶  AS T M  I n t e rn at i o n al ,  1 0 0  B ar r H arb o r D ri ve ,  P. O .  B o x C 7 0 0 ,  We s t  C o n s h o h o c ke n ,  PA 1 9 4 2 8 .
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AS T M  D 7 3 2 —S t an d ard  Te s t  M e t h o d  fo r  S h e ar  S t re n gt h  o f P l as t i c s  b y Pu n c h  

To o l .

AS T M  D 7 9 0 —S t an d ard  Te s t  M e t h o d s  fo r  F l e xu ral  Pro p e r t i e s  o f Un re i n fo rc e d  

an d  Re i n fo rc e d  P l as t i c s  an d  E l e c t ri c al  I n s u l at i n g M at e r i al s .

AS T M  D 7 9 2 —S t an d ard  Te s t  M e t h o d s  fo r D e n s i t y an d  S p e c i fi c  G r avi t y 

( Re l at i ve  D e n s i t y)  o f P l as t i c s  b y D i s p l ac e m e n t .

AS T M  D 8 8 3 —S t an d ard  Te rm i n o l o gy Re l at i n g t o  P l as t i c s .

AS T M  D 9 5 3 —S t an d ard  Te s t  M e t h o d  fo r  P i n - B e ar i n g S t re n gt h  o f P l as t i c s .

AS T M  D 1 0 5 6 —S t an d ard  S p e c i fi c at i o n  fo r  F l e xi b l e  C e l l u l ar M at e r i al s —

S p o n ge  o r  E xp an d e d  Ru b b e r.

AS T M  D 1 1 7 1 —S t an d ard  Te s t  M e t h o d  fo r  Ru b b e r  D e t e r i o r at i o n —S u r fac e  

O zo n e  C rac ki n g O u t d o o r s  ( Tr i an gu l ar  S p e c i m e n s ) .

AS T M  D 2 2 4 0 —S t an d ard  Te s t  M e t h o d  fo r  Ru b b e r  P ro p e r t y—D u ro m e t e r  

H ard n e s s .

AS T M  D 2 2 9 0 —S t an d ard  Te s t  M e t h o d  fo r  Ap p are n t  H o o p  Te n s i l e  S t re n gt h  

o f P l as t i c  o r  Re i n fo rc e d  P l as t i c  P i p e .

AS T M  D 2 5 6 3 —S t an d ard  Pr ac t i c e  fo r C l as s i fyi n g Vi s u al  D e fe c t s  i n  G l as s -

Re i n fo rc e d  P l as t i c  Lam i n at e  Par t s .

AS T M  D 2 5 8 3 —S t an d ard  Te s t  M e t h o d  fo r I n d e n t at i o n  H ard n e s s  o f Ri gi d  

P l as t i c s  b y M e an s  o f a B arc o l  I m p re s s o r.

AS T M  D 2 5 8 4 —S t an d ard  Te s t  M e t h o d  fo r I gn i t i o n  L o s s  o f Cu re d  Re i n fo rc e d  

Re s i n s .

AS T M  D 3 5 6 7 —S t an d ard  Pr ac t i c e  fo r  D e t e rm i n i n g D i m e n s i o n s  o f 

“ F i b e r gl as s”  ( G l as s - F i b e r - Re i n fo rc e d  T h e r m o s e t t i n g Re s i n )  P i p e  an d  F i t t i n gs .

AS T M  F 5 9 3 —S t an d ard  S p e c i fi c at i o n  fo r  S t ai n l e s s  S t e e l  B o l t s ,  H e x C ap  

S c re ws ,  an d  S t u d s .

AS T M  F 5 9 4 —S t an d ard  S p e c i fi c at i o n  fo r  S t ai n l e s s  S t e e l  Nu t s .

AS T M  F 1 5 5 4 —S t an d ard  S p e c i fi c at i o n  fo r  An c h o r  B o l t s ,  S t e e l ,  3 6 ,  5 5 ,  an d  

1 0 5 - ks i  Yi e l d  S t re n gt h .

AS T M  F 3 1 2 5 —S t an d ard  S p e c i fi c at i o n  fo r  H i gh  S t re n gt h  S t r u c t u r al  B o l t s  

an d  As s e m b l i e s ,  S t e e l  an d  Al l o y S t e e l ,  H e at  Tre at e d ,  I n c h  D i m e n s i o n s  1 2 0  ks i  an d  

1 5 0  ks i  M i n i m u m  Te n s i l e  S t re n gt h ,  an d  M e t r i c  D i m e n s i o n s  8 3 0  M Pa an d  1 0 4 0  

M Pa M i n i m u m  Te n s i l e  S t re n gt h .

AS T M  G 1 5 2 —S t an d ard  Pr ac t i c e  fo r  O p e r at i n g O p e n  F l am e  C ar b o n  Arc  

L i gh t  Ap p arat u s  fo r  E xp o s u re  o f No n m e t al l i c  M at e ri al s .
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AS T M  G 1 5 3 —S t an d ard  P rac t i c e  fo r O p e r at i n g E n c l o s e d  C arb o n  Arc  L i gh t  

Ap p ar at u s  fo r  E xp o s u re  o f No n m e t al l i c  M at e r i al s .

AS T M  S I 1 0  I E E E / AS T M  S I  1 0 —Am e r i c an  Nat i o n al  S t an d ard  fo r M e t ri c  

P r ac ti c e .

AWS * *  A5 . 1 —S p e c i fi c at i o n  fo r  C ar b o n  S t e e l  El e c t ro d e s  fo r  S h i e l d e d  M e t al  

Arc  We l d i n g.

AWS  D 1 . 1 / D . 1 . M —2 0 1 0 ,  S t r u c t u r al  We l d i n g C o d e —S t e e l .

F T P I † †  2 0 0 7 - 1 —Re c o m m e n d e d  Pr ac t i c e  fo r t h e  I n - s e r vi c e  I n s p e c t i o n  o f 

Ab o ve gro u n d  At m o s p h e r i c  F i b e r gl as s  Re i n fo rc e d  P l as t i c  ( F RP )  Tan ks  an d  Ve s s e l s .

F T P I  RP  T- 9 5 - 0 2 —Re m an u fac t u r i n g o f F i b e r gl as s  Re i n fo rc e d  P l as t i c  ( F RP )  

Un d e r gro u n d  S t o r age  Tan ks .

I S O ‡ ‡  9 0 0 1 : 2 0 0 8 —Qu al i t y M an age m e n t  S ys t e m s —Re q u i re m e n t s .

N F PA§ §  2 2 —S t an d ard  fo r Wat e r Tan ks  fo r  Pr i vat e  F i re  P ro t e c t i o n .

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  

E ffe c t s .

O S H A* * *  2 9  C F R 1 9 1 0 —O c c u p at i o n al  S afe t y an d  H e al t h  S t an d ard s —

G e n e r al  I n d u s t r y.

RC S C † † † —S p e c i fi c at i o n  fo r S t r u c t u ral  J o i n t s  Us i n g H i gh - S t re n gt h  B o l t s .

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

Un l e s s  o t h e r wi s e  i n d i c at e d ,  t h e  p l as t i c s  t e r m i n o l o gy u s e d  i n  t h i s  s t an d ard  i s  

i n  acc o rd an c e  wi t h  AS T M  D 8 8 3 .  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 .  Capacity:  T h e  n e t  t an k vo l u m e  m e as u re d  as  t h e  d i ffe re n c e  b e t we e n  t h e  

t o t al  t an k vo l u m e  an d  vo l u m e  o f t h e  fre e b o ard .  ( Note:  T h e  u s ab l e  vo l u m e  o f wat e r  

m ay b e  l e s s  t h an  t h e  c ap ac i t y d e p e n d i n g o n  t h e  l o c at i o n  o f t h e  t an k d i s c h arge . )

* *  Am e ri c an  We l d i n g S o c i e t y,  8 6 6 9  N W 3 6  S t re e t ,  # 1 3 0 ,  M i am i ,  F L  3 3 1 6 6 .
† †   F i b e r gl as s  Tan k &  P i p e  I n s t i t u t e ,  1 1 1 5 0  S o u t h  Wi l c re s t  D ri ve ,  # 1 0 1 ,  H o u s t o n ,  T X 7 7 0 9 9 .
‡ ‡    I n t e rn at i o n al  O rgan i z at i o n  fo r S t an d ard i z at i o n ,  I S O  C e n t r al  S e c re t ar i at ,  C h e m i n  d e  B l an d o n n e t  8 ,  C P  4 0 1  1 2 1 4  

Ve r n i e r,  G e n e va,  S wi t ze r l an d .
§ §   Nat i o n al  F i re  P ro t e c t i o n  As s o c i at i o n ,  1  B at t e r ym arc h  Park,  Qu i n c y,  M A 0 2 1 6 9 .
¶ ¶   N S F  I n t e rn at i o n al ,  7 8 9  No r t h  D i x b o ro  Ro ad ,  An n  Arb o r,  M I  4 8 1 0 5 .

* * *   U S  D e p ar t m e n t  o f Lab o r,  O c c u p at i o n al  S afe t y an d  H e al t h  Ad m i n i s t rat i o n ,  2 0 0  C o n s t i t u t i o n  Ave n u e  N W,  Ro o m  
Nu m b e r  N 3 6 2 6 ,  Was h i n gt o n ,  D C  2 0 2 1 0 .

† † †  Re s e arc h  C o u n c i l  o n  S t r u c t u ral  C o n n e c t i o n s ,  1 3 0  E as t  Ran d o l p h ,  S u i t e  2 0 0 0 ,  C h i c ago ,  I L 6 0 6 0 1 .
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2 .  Co n stru cto r:  T h e  p ar t y t h at  p ro vi d e s  t h e  wo rk an d  m at e r i al s  fo r  

c o n s t r u c t i o n .

3 .  Freebo ard:  T h e  d i ffe re n c e  b e t we e n  t h e  t o p  o f t h e  t an k an d  t h e  t o p  o f 

t h e  wat e r  s u r fac e .

4 .  Man u factu rer:  T h e  p ar t y t h at  m an u fac t u re s ,  fab r i c at e s ,  o r  p ro d u c e s  

m at e r i al s  o r  p ro d u c t s .

5 .  Po table water:  Wat e r  t h at  i s  s afe  an d  s at i s fac t o r y fo r  d r i n ki n g an d  

c o o ki n g.

6 .  Pu rchaser:  T h e  p e r s o n ,  c o m p an y,  o r o r gan i zat i o n  t h at  p u rc h as e s  an y 

m at e r i al s  o r  wo rk t o  b e  p e r fo rm e d .

7 .  Reclaim ed water:  Was t e wat e r  t h at  b e c o m e s  s u i t ab l e  fo r  b e n e fi c i al  u s e  as  

a re s u l t o f t re at m e n t .

8 .  Resin :  A t h e r m o s e t t i n g p o l ye s t e r o r  vi n yl  e s t e r t h at  i s  c ro s s l i n ke d  wi t h  

s t yre n e .  T h e  p h ys i c al  an d  c h e m i c al  p ro p e r t i e s  o f re s i n s  var y gre at l y.  E ac h  t yp e  o f 

re s i n  h as  p ar t i c u l ar  s t re n gt h s  an d  we akn e s s e s  fo r  a gi ve n  ap p l i c at i o n ,  wh i c h  re q u i re  

e val u at i o n .

9 .  Slo shin g:  T h e  m o ve m e n t  o f wat e r  i n  t h e  t an k t h at  i s  at t r i b u t ab l e  t o  

e xt e r n al  fo rc e s ,  s u c h  as  e ar t h q u ake s ,  t h at  c au s e  d yn am i c  l o ad i n g o n  t h e  t an k.

1 0 .  Su p p lier:  T h e  p ar t y t h at  s u p p l i e s  m at e r i al s  o r  s e r vi c e s .  A s u p p l i e r m ay 

o r  m ay n o t  b e  t h e  m an u fac t u re r.

1 1 .  Su rface veil:  A fi n e  re i n fo rc e m e n t - m at  l aye r  ap p l i e d  t o  t h e  l am i n at e  

s u r fac e .

1 2 .  Tan k:  A c h am b e r  u s e d  fo r  wat e r  s t o r age .  Tan ks  c o ve re d  b y t h i s  

s t an d ard  are  t yp i c al l y s q u are ,  re c t an gu l ar,  U - ,  o r  L –s h ap e d .

1 3 .  Wastewater:  A c o m b i n at i o n  o f t h e  l i q u i d  an d  wat e r- c ar ri e d  was t e  

fro m  re s i d e n c e s ,  c o m m e rc i al  b u i l d i n gs ,  i n d u s t ri al  p l an t s ,  an d  i n s t i t u t i o n s ,  t o ge t h e r  

wi t h  an y gro u n d wat e r,  s u r fac e  wat e r,  an d  s t o r m wat e r  t h at  m ay b e  p re s e n t .

S E C T I O N  4 :  M A T E R I AL S

S e c.  4 . 1  Ge n e ral

M at e r i al s  t o  b e  i n c o r p o r at e d  i n  an y s t r u c t u re  t o  m e e t  t h e  p ro vi s i o n s  o f t h i s  

s t an d ard  s h al l  b e  n e w,  p re vi o u s l y u n u s e d ,  an d  i n  fi rs t - c l as s  c o n d i t i o n  an d  s h al l  

c o m p l y wi t h  t h e  re q u i re m e n t s  o f t h i s  s t an d ard .
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M at e ri al s  s h al l  c o m p l y wi t h  t h e  re q u i re m e n t s  o f t h e  S afe  D r i n ki n g Wat e r  

Ac t  an d  ap p l i c ab l e  fe d e ral ,  s t at e ,  p ro vi n c i al ,  t e rr i t o r i al ,  o r  o t h e r  au t h o ri t at i ve  

re gu l at i o n s  fo 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 ys t e m s .  Al l  t an k 

p ar t s  i n  c o n t ac t  wi t h  c o n t ai n e d  p o t ab l e  wat e r  s h al l  b e  c e r t i fi e d  t o  N S F / AN S I /

C AN  6 1 .  I f re q u i re d  b y t h e  p u rc h as e r,  t h e  m an u fac t u re r s h al l  p ro vi d e  an  affi d avi t  

o f c o m p l i an c e .

S e c.  4 . 2  B o l ts  fo r Pan e l  C o n n e cti o n s

4 . 2 . 1  Bolts.  B o l t s  fo r  j o i n i n g t an k p an e l s  s h al l  c o n fo r m  t o  t h e  

re q u i re m e n t s  o f AS T M  A3 0 7 ,  AS T M  F 3 1 2 5 ,  o r  AS T M  F 5 9 3  an d  s h al l  c o m p l y 

wi t h  t h e  re q u i re m e n t s  o f AI S C  3 6 0 .  Nu t s  fo r t h e s e  b o l t s  s h al l  c o n fo r m  t o  AS T M  

A1 9 4 ,  AS T M  A5 6 3 ,  an d  AS T M  F 5 9 4 .

S e c.  4 . 3  Fo un dati o n - Re i n fo rci n g S te e l

Re i n fo rc i n g s t e e l  i n  fo u n d at i o n s  s h al l  c o m p l y wi t h  t h e  re q u i re m e n t s  o f AC I  

3 1 8 .

S e c.  4 . 4  F RP  Pan e l s

Pan e l s  s h al l  b e  m an u fac t u re d  u s i n g s h e e t  m o l d i n g c o m p o u n d  ( S M C )  i n  

ac c o rd an c e  wi t h  S e c .  4 . 4 . 1 ,  S e c .  4 . 4 . 2 ,  an d  S e c .  4 . 4 . 3  b y c o m p re s s i o n  m o l d i n g 

u s i n g a h o t - p re s s e d  m e t h o d  wi t h  a m i n i m u m  m o l d i n g p re s s u re  o f 2 , 4 7 0  p s i   

( 1 7  M Pa)  an d  a c u ri n g t e m p e rat u re  o f 2 8 4 ° F  ( 1 4 0 ° C ) .  Te s t s  o n  m an u fac t u re d  

p an e l s  s h al l  c o n fo r m  t o  AS T M  D 6 3 8 ,  AS T M  D 6 9 5 ,  AS T M  D 7 9 0 ,  AS T M  D 7 9 2 ,  

AS T M  D 9 5 3 ,  AS T M  D 2 5 6 3 ,  AS T M  D 2 5 8 3 ,  AS T M  D 2 5 8 4 ,  an d  AS T M  D 3 5 6 7 .

4 . 4 . 1  Resin.  T h e  re s i n  s h al l  b e  a c o m m e rc i al  gr ad e ,  t h e rm o s e t t i n g p l as t i c  

re s i n  t h at  h as  b e e n  e val u at e d  i n  a l am i n at e  b y t e s t s  i n  ac c o rd an c e  wi t h  S e c .  4 . 4 .  

T h e  re s i n  s h al l  n o t  c o n t ai n  fi l l e rs  o r  p i gm e n t s  e xc e p t  as  s p e c i fi e d  i n  S e c .  4 . 4 . 1 . 1 ,   

S e c .  4 . 4 . 1 . 2 ,  S e c .  4 . 4 . 1 . 3 ,  S e c .  4 . 4 . 1 . 4 ,  an d  S e c .  4 . 4 . 1 . 5 .

4 . 4 . 1 . 1  T h i xo t ro p i c  age n t .  Up  t o  5  p e rc e n t  ( b y we i gh t )  t h i xo t ro p i c  age n t  

t h at  wi l l  n o t  i n t e r fe re  wi t h  vi s u al  i n s p e c t i o n  m ay b e  ad d e d  fo r  vi s c o s i t y c o n t ro l .  

Re s i n  p as t e s  u s e d  t o  fi l l  c re vi c e s  b e fo re  o ve rl ay s h al l  n o t  b e  s u b j e c t  t o  t h i s  l i m i t at i o n .

4 . 4 . 1 . 2  U l t r avi o l e t  ( U V)  ab s o r b e rs .  U V ab s o r b e r s  m ay b e  ad d e d  t o  t h e  

fi n al  re s i n  c o at i n g t o  i m p ro ve  we at h e r  re s i s t an c e .

4 . 4 . 1 . 3  P i gm e n t s .  Re s i n s ,  c at al ys t ,  an d  o t h e r  ad d i t i ve s  m ay c o n t ai n  

p i gm e n t s ,  d ye s ,  o r c o l o r an t s ,  p ro vi d e d  t h e i r c o n c e n t r at i o n  d o e s  n o t  p re ve n t  

d e t e ct i o n  o f vi s u al  d e fe c t s  o r  ad ve r s e l y affe c t  p e r fo r m an c e  o f t h e  F RP  p an e l .

4 . 4 . 1 . 4  F i re - re t ard an t s .  F i re - re t ard an t  age n t s  m ay b e  ad d e d  fo r i m p ro ve d  

fi re  re s i s t an c e .
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4 . 4 . 1 . 5  F i l l e r s .  T h e  s t r u c t u ral  fi l l e r m ay c o n t ai n  fi l l e r s ,  p ro vi d e d  t h at  t h e  

fi l l e rs  are  c o m p at i b l e  wi t h  o t h e r l am i n at e  c o n s t i t u e n t s  an d  d o  n o t  ad ve rs e l y affe c t  

t h e  p e r fo rm an c e  o f t h e  l am i n at e .  T h e  gl as s  vo l u m e  frac t i o n  i n  t h e  fi l l e d  l am i n at e  

s h al l  b e  n o  l e s s  t h an  t h e  gl as s  vo l u m e  fr ac t i o n  i n  an  u n fi l l e d  l am i n at e  b as e d  o n  t h e  

gl as s  co n t e n t  re q u i re m e n t s .

4 . 4 . 2  Rein fo rcin g m aterials .

4 . 4 . 2 . 1  F i b e rgl as s .  T h e  re i n fo rc i n g m at e r i al  s h al l  b e  a c o m m e rc i al - grad e  

gl as s  fi b e r  h avi n g a c o u p l i n g age n t ;  i t  s h al l  b e  c o m p at i b l e  wi t h  t h e  re s i n  u s e d  an d  

s u i t ab l e  fo r  t h e  s p e c i fi e d  fab r i c at i o n  t e c h n i q u e .  T h e  re i n fo rc i n g m at e r i al  u s e d  t o  

fab r i c at e  t h e  t an k p an e l s  s h al l  b e  c o m p ar ab l e  t o  t h at  u s e d  t o  ge n e r at e  e n vi ro n m e n t al -

re s i s t an c e  an d  p h ys i c al - p ro p e r t y d e s i gn  d at a.

4 . 4 . 3  Su rfacin g m aterials.

4 . 4 . 3 . 1  S u r fac i n g ve i l .  T h e  s u r fac i n g ve i l ,  wh e n  u s e d  i n  t h e  i n t e ri o r l aye r,  

s h al l  b e  c o m m e rc i al  gr ad e  an d  c h e m i c al  re s i s t an t ,  h avi n g a c o u p l i n g age n t .

4 . 4 . 4  Physical an d m echan ical p ro p erties.

4 . 4 . 4 . 1  Wal l  t h i c kn e s s .  T h e  ave r age  wal l  t h i c kn e s s  o f t h e  F RP  p an e l  

s h al l  b e  m e as u re d  i n  ac c o rd an c e  wi t h  AS T M  D 3 5 6 7 .  No  F RP  p an e l  s h al l  h ave  a 

t h i c kn e s s  o f l e s s  t h an  0 . 1 1 8 1  i n .  ( 3  m m ) .

4 . 4 . 4 . 2  S u r fac e  h ard n e s s .  T h e  s u r fac e  h ard n e s s  ( i n t e ri o r an d  e xt e r i o r )  

s h al l  b e  at  l e as t  9 0  p e rc e n t  o f t h e  re s i n  m an u fac t u re r’s  m i n i m u m  s p e c i fi e d  h ard n e s s  

fo r  t h e  c u re d  re s i n  wh e n  t e s t e d  i n  ac c o rd an c e  wi t h  AS T M  D 2 5 8 3 .

4 . 4 . 4 . 3  G l as s  c o n t e n t .  T h e  d e s i gn  gl as s  c o n t e n t  o f t h e  s t r u c t u r al  l aye r  

s h al l  b e  a m i n i m u m  o f 4 0  p e rc e n t  b y we i gh t .  T h e  ave r age  gl as s  c o n t e n t ,  wh e n  

m e as u re d  i n  ac c o rd an c e  wi t h  S e c .  8 . 7 . 1 . 2 ,  s h al l  b e  n o  l e s s  t h an  9 0  p e rc e n t  o f t h e  

d e s i gn  gl as s  c o n t e n t .

4 . 4 . 4  Mo du lu s o f elasticity.  T h e  m o d u l u s  o f e l as t i c i t y o f t h e  F RP  

p an e l  m e as u re d  i n  e i t h e r  t e n s i o n  o r fl e xu re  i n  ac c o rd an c e  wi t h  S e c .  8 . 7 . 1 . 3  an d   

S e c .  8 . 7 . 1 . 4  s h al l  b e  n o  l e s s  t h an  1 , 2 0 0 , 0 0 0  p s i  ( 8 , 2 7 4  M Pa) .  T h e  i n i t i al ,  u n age d  

fl e xu r al  m o d u l u s  o f e l as t i c i t y s h al l  b e  d e t e r m i n e d  fo r  e val u at i n g t h e  l am i n at e  fo r  

e n vi ro n m e n t al  e xp o s u re  an d  q u al i t y c o n t ro l .

4 . 4 . 4 . 5  Te n s i l e  s t re n gt h .  T h e  i n i t i al ,  u n age d  u l t i m at e  t e n s i l e  s t re n gt h  

o f t h e  F RP  p an e l  i n  t h e  we ake s t  d i re c t i o n  wh e n  m e as u re d  i n  ac c o rd an c e  wi t h   

S e c .  8 . 7 . 1 . 3  s h al l  b e  n o  l e s s  t h an  1 4 , 5 0 0  p s i  ( 1 0 0  M Pa) .

4 . 4 . 4 . 6  F l e xu ral  s t re n gt h .  T h e  i n i t i al ,  u n age d  u l t i m at e  fl e xu r al  s t re n gt h  

o f t h e  F RP  p an e l  i n  t h e  we ake s t  d i re c t i o n  wh e n  m e as u re d  i n  ac c o rd an c e  wi t h   

S e c .  8 . 7 . 1 . 4  s h al l  b e  n o  l e s s  t h an  2 3 , 9 0 0  p s i  ( 1 6 5  M Pa) .
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4 . 4 . 4 . 7  S h e ar s t re n gt h .  T h e  i n i t i al ,  u n age d  u l t i m at e  s h e ar s t re n gt h  o f t h e  

F RP  p an e l  i n  t h e  we ake s t  d i re c t i o n  wh e n  m e as u re d  i n  ac c o rd an c e  wi t h  S e c .  8 . 7 . 1 . 5  

s h al l  b e  n o  l e s s  t h an  1 3 , 5 0 0  p s i  ( 9 3  M Pa) .

4 . 4 . 4 . 8  C o m p re s s i ve  s t re n gt h .  T h e  i n i t i al ,  u n age d  u l t i m at e  c o m p re s s i ve  

s t re n gt h  o f t h e  F RP  p an e l  i n  t h e  we ake s t  d i re c t i o n  wh e n  m e as u re d  i n  ac c o rd an c e  

wi t h  S e c .  8 . 7 . 1 . 6  s h al l  b e  n o  l e s s  t h an  2 3 , 2 0 0  p s i  ( 1 6 0  M Pa) .

4 . 4 . 4 . 9  B e ar i n g s t re n gt h .  T h e  i n i t i al ,  u n age d  u l t i m at e  b e ar i n g s t re n gt h  

o f t h e  F RP  p an e l  i n  t h e  we ake s t  d i re c t i o n  wh e n  m e as u re d  i n  ac c o rd an c e  wi t h   

S e c .  8 . 7 . 1 . 7  s h al l  b e  n o  l e s s  t h an  2 9 , 0 0 0  p s i  ( 2 0 0  M Pa) .

S e c.  4 . 5  S tr u ctural  S h ap e s

H o t - ro l l e d  c ar b o n  s t e e l  s t r u c t u r al  s h ap e s  fo r u s e  u n d e r t h e  p ro vi s i o n s  o f t h i s  

s t an d ard  s h al l  c o n fo rm  t o  AI S C  3 6 0 .  M at e r i al  s h al l  c o n fo r m  t o  AS T M  A3 6 .

S e c.  4 . 6  C as ti n gs

I ro n  c as t i n gs  s h al l  c o n fo rm  t o  AS T M  A4 8 ,  c l as s  3 0 .  S t e e l  c as t i n gs  s h al l  

c o n fo r m  t o  AS T M  A2 1 6 ,  grad e  WC B .

S e c.  4 . 7  Fo rgi n gs

F o r gi n gs  fro m  p l at e  an d  s h e e t  m at e ri al s  s h al l  c o n fo r m  t o  AS T M  A6 6 8 .

S e c.  4 . 8  G al van i ze d C o ati n gs

Wh e n  h o t - d i p  gal van i ze d  c o at i n gs  are  t o  b e  s u p p l i e d ,  t h e y c an  o n l y b e  u s e d  o n  

e xt e rn al  s t e e l  fo o t i n gs ,  re i n fo rc e m e n t s ,  an d / o r  e xt e rn al  l ad d e r s  i n  ac c o rd an c e  wi t h  

t h e  re c o m m e n d e d  p r ac t i c e  o f t h e  Am e ri c an  G al van i ze r s  As s o c i at i o n  i n  c o m p l i an c e  

wi t h  AS T M  A1 2 3  an d  AS T M  A1 5 3 .

S e c.  4 . 9  S tr u ctural  B o l ts

4 . 9 . 1  Bo lts.  S t e e l  b o l t s  fo r p an e l  c o n n e c t i o n s  an d  p an e l  t o  s t e e l  fo o t i n g 

c o n n e c t i o n s  s h al l  b e  AS T M  F 3 1 2 5  G r ad e  A3 2 5  o r G r ad e  A4 9 0 ,  m e e t i n g t h e  

re q u i re m e n t s  o f RC S C ’s  S p e c i fi c at i o n  fo r  S t r u c t u r al  J o i n t s  Us i n g H i gh - S t re n gt h  

B o l t s .

4 . 9 . 2  Fo u n datio n  an cho r bo lts.  F o u n d at i o n  an c h o r b o l t s  b e t we e n  c o n c re t e  

b e am s  an d  s t e e l  fo o t i n gs  s h al l  c o n fo rm  t o  AS T M  F 1 5 5 4 ,  G rad e  3 6 ,  5 5 ,  o r  1 0 5 .  

AS T M  F 1 5 5 4 ,  G rad e  1 0 5  b o l t s  s h al l  n o t  b e  u s e d  fo r  an c h o r  b o l t s  u n l e s s  m i l d  

s t e e l  an c h o r  b o l t s  ( AS T M  F 1 5 5 4 ,  G r ad e s  3 6  o r  5 5 )  e xc e e d  2 ½  i n .  ( 6 3  m m )  i n  

d i am e t e r.  Un l e s s  o t h e r wi s e  s p e c i fi e d ,  an c h o r  b o l t s  s h al l  b e  s u p p l i e d  wi t h  u n i fi e d  

c o ar s e  t h re ad s  ( U N C )  wi t h  a C l as s  2 a t o l e r an c e ,  as  p e r m i t t e d  i n  AS T M  F 1 5 5 4 .  
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Nu t s  fo r  an c h o r  b o l t s  s h al l  b e  fu rn i s h e d  as  h e avy h e x n u t s ,  AS T M  A5 6 3  G r ad e  A 

( fo r  G r ad e  3 6  an d  5 5  b o l t s )  o r G rad e  D H  ( fo r  G r ad e  1 0 5  b o l t s ) .

S e c.  4 . 1 0  We l d El e ctro de s

M an u al ,  s h i e l d e d - m e t al ,  arc - we l d i n g e l e c t ro d e s  s h al l  c o n fo r m  t o  t h e  

re q u i re m e n t s  o f AWS  A5 . 1 .  We l d i n g e l e c t ro d e s  s h al l  b e  o f an y E 6 0 XX o r  E 7 0 XX 

c l as s i fi c at i o n  s u i t ab l e  fo r t h e  e l e c t r i c  c u r re n t  c h ar ac t e r i s t i c s ,  t h e  p o s i t i o n  o f we l d i n g,  

an d  o t h e r  c o n d i t i o n s  o f i n t e n d e d  u s e .

S e c.  4 . 1 1  Gas ke ts  an d Patch e s

G as ke t s  an d  p at c h e s  s h al l  b e  i n  ac c o rd an c e  wi t h  t h e  fo l l o wi n g re q u i re m e n t s .

4 . 1 1 . 1  Ro o f Gaskets.  Ro o f gas ke t  m at e ri al  s h al l  b e  o f ad e q u at e  t e n s i l e  

s t re n gt h  an d  re s i l i e n c e  t o  o b t ai n  a l e ak- p ro o f s e al  at  s e am s  an d  j o i n t s .  Et h yl e n e  

p ro p yl e n e  d i e n e  m o n o m e r ( E P D M )  ro o f gas ke t  m at e ri al  s h al l  b e  re s i s t an t  t o  

we at h e r  an d  o zo n e  e xp o s u re  as  d e s i gn at e d  b y AS T M  D 1 1 7 1  an d  c o m p l y wi t h  

AS T M  D 4 1 2  ( D i e  A)  an d  AS T M  D 1 0 5 6 .  Po l yvi n yl  c h l o ri d e  ro o f gas ke t  m at e ri al  

s h al l  b e  re s i s t an t  t o  we at h e r  an d  U V e xp o s u re  as  d e t e r m i n e d  b y AS T M  G 1 5 2  an d  

c o m p l y wi t h  AS T M  D 4 1 2  an d  D 1 6 6 7 .

4 . 1 1 . 2  Wall an d Flo o r Gaskets.  S t yre n e - e t h yl e n e - b u t yl e n e - s t yre n e  ( S E B S )  

gas ke t  m at e r i al  s h al l  c o m p l y wi t h  AS T M  D 3 9 5  M e t h o d  B ,  D 4 1 2 ,  D 7 9 2 ,  an d  

D 2 2 4 0 .  S E B S  p h ys i c al  re q u i re m e n t s  are  d e s c ri b e d  i n  Tab l e  1 .  E P D M  gas ke t  

m at e ri al  s h al l  c o m p l y wi t h  AS T M  D 4 1 2  an d  AS T M  D 1 0 5 6 .  E P D M  p h ys i c al  

re q u i re m e n t s  are  d e s c r i b e d  i n  Tab l e  2 .

4 . 1 1 . 3  Patches.  Pat c h e s  s h al l  b e  s e l f- ad h e s i ve  E P D M  c e l l u l ar  r u b b e r 

u s e d  at  m ai n  wal l  an d  fl o o r  gas ke t  i n t e r s e c t i o n s .  S e e  F i gu re  7  fo r  c o n s t r u c t i o n  

d e t ai l  at  p an e l  i n t e rs e c t i o n s .  E P D M  s h al l  c o m p l y wi t h  AS T M  D 4 1 2  ( D i e  A) ,   

AS T M  D 1 0 5 6 ,  an d  t h e  fo l l o wi n g re q u i re m e n t s :

Tab l e  1  P h ys i c al  re q u i re m e n t s  fo r S E B S  gas ke t  m at e r i al

D e s cri p ti o n
S tri p  an d Extr u de d 

Gas ke t M ate ri al

Te n s i l e  s t re n gt h ,  i n i t i al ,  p s i  m i n i m u m ,  AS T M  D 4 1 2  l o n gi t u d i n al  d i re c t i o n 2 , 0 7 4  p s i  ( 1 4 , 3 0 0  kPa)

Te n s i l e  s t re n gt h ,  i n i t i al ,  p s i  m i n i m u m ,  AS T M  D 4 1 2  c ro s s  d i re c t i o n 2 , 0 7 4  p s i  ( 1 4 , 3 0 0  kPa)

U l t i m at e  e l o n gat i o n ,  i n i t i al ,  p e rc e n t  o f m i n i m u m ,  AS T M  D 4 1 2   
l o n gi t u d i n al  d i re c t i o n

4 3 0 %

U l t i m at e  e l o n gat i o n ,  i n i t i al ,  p e rc e n t  o f m i n i m u m ,  AS T M  D 4 1 2  c ro s s  d i re c t i o n 6 1 0 %

H ard n e s s ,  S h o re  A,  AS T M  D 2 2 4 0 ,  m i n . 6 0

H ard n e s s  c h an ge ,  S h o re  A,  aft e r  o ve n  agi n g,  AS T M  D 5 7 3 7
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1 .  Re s i s t an c e  t o  t e m p e r at u re .  T h e  p at c h e s  s h al l  re m ai n  fl e xi b l e  wh e n  

i n  c o n t i n u o u s  o p e r at i o n  o ve r  a t e m p e rat u re  ran ge  o f –4 ° F  t o  + 2 1 2 ° F  ( –4 0 ° C  t o  

+ 1 0 0 ° C ) .

2 .  We a t h e r a b i l i t y.  T h e  p a t c h e s  s h a l l  b e  r e s i s t a n t  t o  h a rd e n i n g  a n d  

c r a c ki n g .  T h e  p a t c h e s  s h a l l  b e  e s s e n t i a l l y s o l i d  a n d  c o n t a i n  n o  p l a s t i c i z e r s  o r  

e x t e n d e r s  t h a t  c o u l d  c a u s e  s h r i n ka g e  c a u s e d  b y we a t h e r i n g .  T h e  p a t c h e s  s h a l l  b e  

r e s i s t a n t  t o  o z o n e  a n d  U V l i g h t .

3 .  C h e m i c al  re s i s t an c e .  T h e  p at c h e s  s h al l  b e  c h e m i c al l y re s i s t an t  wi t h o u t  

e xt rac t i o n  t o  wat e r an d  s h al l  n o t  s we l l  o r d e gr ad e  u n d e r  n o rm al  wat e r - s t o r age  

c o n d i ti o n s .

S E C T I O N  5 :  T AN K D E S I G N

T h e  d e s i gn  e q u at i o n s  an d  c al c u l at i o n s  p re s e n t e d  i n  t h i s  s t an d ard  are  fo r  

gu i d an c e  o n l y.  Al l  s t r u c t u ral  c al c u l at i o n s  s h al l  b e  p e r fo rm e d  b y a re gi s t e re d  

p ro fe s s i o n al  e n gi n e e r  an d  s e al e d  as  re q u i re d .

S e c.  5 . 1  D e s i gn  Me th o do l o gy

S t r u c t u r al  e l e m e n t s  fo r  t h e  t an k s h al l  b e  d e s i gn e d  fo r  al l  i m p o s e d  l o ad s  b as e d  

o n  acc e p t e d  s t r u c t u r al  e n gi n e e r i n g p r ac t i c e  fo r F RP  c o m p o s i t e s  an d  i n  ac c o rd an c e  

wi t h  go ve r n i n g c o d e s .  S p e c i fi e d  fac t o re d  re s i s t an c e s  s h al l  e xc e e d  t h e  re s p o n s e  

re s u l t i n g fro m  s p e c i fi e d  fac t o re d  l o ad s .  L o ad s  an d  l o ad  fac t o rs  s h al l  b e  as  s p e c i fi e d  i n  

S e c .  5 . 2 .  S e i s m i c  l o ad s  d u e  t o  e ar t h q u ake  s h al l  b e  as  s p e c i fi e d  i n  S e c .  5 . 3 .  S t re n gt h s  

an d  re s i s t an c e  fac t o rs  fo r  F RP  p an e l s  an d  c o n n e c t i o n s  s h al l  b e  as  s p e c i fi e d  i n   

S e c .  5 . 4 .  T h e  d e s i gn  o f a t an k e l e vat e d  o n  a b u i l d i n g o r  o t h e r  s u p p o r t i n g s t r u c t u re  

s h al l  co n s i d e r  t h e  s t r u c t u r al  i n t e r ac t i o n  o f t h e  t an k wi t h  t h e  b u i l d i n g o r s u p p o r t i n g 

s t r u c t u re ,  i n c l u d i n g t h e  t ran s fe r  o f l o ad s  t o  an d  fro m  t h e  t an k.

Tab l e  2  P h ys i c al  re q u i re m e n t s  fo r  E P D M  gas ke t  m at e r i al

D e s cri p ti o n
Strip  and Extruded 

Gas ket Material

Te n s i l e  s t re n gt h ,  i n i t i al ,  p s i  m i n i m u m ,  AS T M  D 4 1 2  l o n gi t u d i n al  d i re c t i o n 1 1 6  p s i  ( 8 0 0  kPa)

Ultimate elo ngatio n,  ini tial,  p ercent o f minimum,  AS TM  D 4 1 2  lo ngitudinal directio n 3 0 0 %  ±  1 0 0 %

C o m p re s s i o n  d e fl e c t i o n  at  2 5 %  c o m p re s s i o n ,  i n i t i al ,  p s i  m i n i m u m ,   
AS T M  D 1 0 5 6

1 4 . 5  p s i  ( 1 0 0  kPa)

C o m p re s s i o n  d e fl e c t i o n  aft e r  agi n g,  AS T M  D 1 0 5 6 ±  2 0 %

C o m p re s s i o n  s e t ,  AS T M  D 1 0 5 6  ( 5 0 %  d e fl e c t i o n ,  m ax,  2 2  h  at  1 5 8 ° F ) 1 5 %
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