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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

N F PA®  c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fr e  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y c e r tifc ati o n  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  c e r tife r  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fg u r e  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fg u r e .  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fg u r e s ,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
a m e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  r efe c t
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  o ffc i al  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  r efe c t th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  o ffc i al  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  o ffc i a l  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fl e d  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fl e d  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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N F PA an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  2 4

S tan d ard  fo r th e

I n s tal l ati o n  o f P ri vate  Fi re  S e r vi c e  M ai n s  an d  T h e i r Ap p u r te n an c e s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 2 4 ,  Standard for the Installation of Private Fire Service Mains and Their
Appurtenances,  wa s  p r e p ar e d  b y th e  Te c h n i c al  C o m m i tte e  o n  P r i vate  Wate r  S u p p l y P i p i n g S ys te m s  a n d
r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n  Au to m a ti c  S p r i n kl e r  S ys te m s .  I t was  i s s u e d  b y th e
S tan d a r d s  C o u n c i l  o n  M ar c h  1 8 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f Ap r i l  8 ,  2 0 2 1 ,  an d  s u p e r s e d e s  al l
p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 2 4  was  ap p r o ve d  a s  a n  Am e r i c a n  N a ti o n al  S ta n d a r d  o n  Ap r i l  8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 2 4

I n  1 9 0 3 ,  th e  N F PA C o m m i tte e  o n  H o s e  an d  H yd r an ts  fr s t p r e s e n te d  Specifcations for Mill Yard Hose
Houses,  ta ke n  s u b s ta n ti al l y fr o m  a  s tan d ar d  p u b l i s h e d  b y th e  E as te r n  F ac to r y I n s u r a n c e  As s o c i ati o n .
T h i s  te x t wa s  r e vi s e d  a n d  ad o p te d  i n  1 9 0 4 .  T h e  N F PA C o m m i tte e  o n  F i e l d  P r a c ti c e  am e n d e d  th e
S p e c ifc a ti o n s  i n  1 9 2 6 ,  p u b l i s h e d  as  N F PA 2 5 .

I n  1 9 2 5 ,  th e  C o m m i tte e  o n  F i e l d  P r ac ti c e  p r e p a r e d  a Standard on Outside Protection,  Private
Underground Piping Systems Supplying Water for Fire Extinguishment,  wh i c h  wa s  a d o p te d  b y N F PA.  I t was
l ar g e l y ta ke n  fr o m  th e  1 9 2 0  e d i ti o n  o f th e  N F PA Automatic Sprinkler Standard,  S e c ti o n  M  o n
U n d e r g r o u n d  P i p e s  a n d  F i tti n g s .  I n  S e p te m b e r  1 9 3 1 ,  a  r e vi s i o n  was  m a d e ,  wi th  th e  r e s u l ti n g
s tan d ar d  d e s i g n ate d  as  N F PA 2 4 .  I n  th e  1 9 8 1  e d i ti o n ,  th e  ti tl e  was  c h an g e d  fr o m  Standard for Outside
Protection to Standard for the Installation of Private Fire Service Mains and Their Appurtenances.

I n  1 9 5 3 ,  o n  r e c o m m e n d a ti o n  o f th e  C o m m i tte e  o n  S tan d p i p e s  a n d  O u ts i d e  P r o te c ti o n ,  th e  two
s tan d ar d s  ( N F PA 2 4  an d  N F PA 2 5 )  we r e  c o m p l e te l y r e vi s e d  an d  a d o p te d  a s  N F PA 2 4 .  Am e n d m e n ts
we r e  m a d e  l e a d i n g to  s e p a r ate  e d i ti o n s  i n  1 9 5 5 ,  1 9 5 9 ,  1 9 6 2 ,  1 9 6 3 ,  1 9 6 5 ,  1 9 6 6 ,  1 9 6 8 ,  1 9 6 9 ,  1 9 7 0 ,
1 9 7 3 ,  1 9 7 7 ,  1 9 8 1 ,  1 9 8 3 ,  a n d  1 9 8 7 .

T h e  1 9 9 2  e d i ti o n  i n c l u d e d  a m e n d m e n ts  to  fu r th e r  d e l i n e ate  th e  p o i n t at wh i c h  th e  wa te r  s u p p l y
s to p s  an d  th e  fx e d  fr e  p r o te c ti o n  s ys te m  b e gi n s .  M i n o r  c h a n ge s  we r e  m ad e  c o n c e r n i n g  s p e c i al
to p i c s  s u c h  as  th r u s t r e s tr ai n t an d  e q u i p m e n t p r o vi s i o n s  i n  val ve  p i ts .

T h e  1 9 9 5  e d i ti o n  c l ar ife d  r e q u i r e m e n ts  fo r  ab o ve g r o u n d  a n d  b u r i e d  p i p i n g .  Re vi s i o n s  we r e
m a d e  to  p r o vi d e  a d d i ti o n al  i n fo r m a ti o n  r e g ar d i n g  l i s ti n g r e q u i r e m e n ts ,  s i gn a ge ,  val ve s ,  val ve
s u p e r vi s i o n ,  h yd r a n t o u tl e ts ,  s ys te m  atta c h m e n ts ,  p i p i n g m ate r i a l s ,  an d  th r u s t b l o c ks .  U s e r
fr i e n d l i n e s s  o f th e  d o c u m e n t wa s  a l s o  ad d r e s s e d .

T h e  2 0 0 2  e d i ti o n  r e p r e s e n te d  a c o m p l e te  r e vi s i o n  o f N F PA 2 4 .  C h a n ge s  i n c l u d e d  r e o r g an i z a ti o n
a n d  e d i to r i al  m o d ifc ati o n s  to  c o m p l y wi th  th e  Manual of Style for NFPA Technical Committee Documents.
Ad d i ti o n a l l y,  a l l  o f th e  u n d e r gr o u n d  p i p i n g  re q u i r e m e n ts  we r e  r e l o c a te d  i n to  a  n e w C h ap te r  1 0 .

T h e  2 0 0 7  e d i ti o n  was  r e vi s e d  i n  fve  m a j o r ar e a s :  C h ap te r  1 0  was  u p d a te d  e d i to r i al l y,  a n d  m i n o r
te c h n i c a l  c h a n g e s  we r e  m ad e .  N e wl y e s tab l i s h e d  l e akag e  te s t c r i te r i a,  as  we l l  a s  u p d ate d
r e q u i r e m e n ts  fo r  th r u s t b l o c ks  an d  r e s tr ai n e d  j o i n ts ,  we r e  ad d e d  to  C h ap te r  1 0 .  Two  an n e x e s  we r e
n e w to  th i s  e d i ti o n :  An n e x  C ,  Recommended Practice for Fire Flow Testing,  an d  An n e x  D ,  Recommended
Practice for Marking of Hydrants.  T h e s e  two  a n n e x e s  we r e  d e ve l o p e d  b as e d  o n  th e  2 0 0 2  e d i ti o n  o f
N F PA 2 9 1 .

T h e  2 0 1 0  e d i ti o n  was  r e vi s e d  i n  th r e e  m a j o r  ar e a s :  th e  p r o vi s i o n s  fo r  l o c ati o n  an d  i d e n tifc ati o n  o f
fre  d e p a r tm e n t c o n n e c ti o n s ,  va l ve s  c o n tr o l l i n g wa te r  s u p p l y,  a n d  p r o te c ti o n  o f fr e  s e r vi c e  m ai n s
e n te r i n g  th e  b u i l d i n g .

T h e  2 0 1 3  e d i ti o n  o f N F PA 2 4  i n c l u d e d  c l ar ifc ati o n s  o n  th e  r e q u i r e m e n ts  fo r  r u n n i n g  p i p i n g
u n d e r  b u i l d i n gs ,  i n c l u d i n g a n n e x  fgu r e s  d e p i c ti n g  c l e ar a n c e s .  T h e  C o n tr a c to r s  M a te r i al  a n d  Te s t
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C e r tifc ate  fo r  U n d e r g r o u n d  P i p i n g  ( F i g u r e  1 0 . 1 0 . 1 )  was  m o d ife d  to  i n c l u d e  c o nfr m a ti o n  th at th e  fo r wa r d  fo w te s t o f th e
b a c kfo w p r e ve n te r  h ad  b e e n  c o n d u c te d .  A p r o vi s i o n  was  al s o  ad d e d  th at r e q u i r e d  th e  au to m ati c  d r i p  va l ve  to  b e  i n  an
a c c e s s i b l e  l o c a ti o n  th at p e r m i ts  i n s p e c ti o n s  i n  ac c o r d an c e  wi th  N F PA 2 5 .

N F PA 2 4  u n d e r we n t a s tr u c tu r al  r e wr i te  fo r  th e  2 0 1 6  e d i ti o n .  T h e  h yd r an t d efn i ti o n s  we r e  c l a r ife d  to  d e s c r i b e  th e  typ e  o f
h yd r a n t i n  q u e s ti o n ,  as  o p p o s e d  to  d e s c r i b i n g  wh e n  a n d  wh e r e  th e y wo u l d  b e  u s e d .  T h e  val ve  a r r an g e m e n t r e q u i r e m e n ts  we r e
r e wr i tte n  fo r  c l a r i ty,  an d  a n n e x  fg u r e s  ad d e d  to  p r o vi d e  fgu r e s  th at ar e  c o n s i s te n t wi th  N F PA 1 3 .  T h e  ti tl e  o f C h ap te r  6  was
c h a n ge d  fr o m  Val ve s  to  Wate r  S u p p l y C o n n e c ti o n s  to  b e tte r  d e s c r i b e  th e  m ate r i a l  i n  th e  c h a p te r.  Re vi s i o n s  to  S e c ti o n  6 . 1  m o r e
c l e ar l y c al l  o u t th e  p e r m i tte d  e x c e p ti o n s  to  i n d i c ati n g  va l ve s  a n d  p e r m i t n o n l i s te d  tap p i n g  s l e e ve  a n d  val ve  as s e m b l i e s  i n
c o n n e c ti o n s  to  m u n i c i p al  wa te r  s u p p l i e s .  T h e  c e n te r  o f h o s e  o u tl e t m e a s u r e m e n ts  was  u p d a te d  to  i n c l u d e  c l e ar  m i n i m u m  an d
m a x i m u m  val u e s  fo r  th e  l o c a ti o n  o f th e  o u tl e t,  a l o n g  wi th  th e  ap p r o p r i ate  m e a s u r e m e n t fo r  a  h o s e  h o u s e  i n s ta l l ati o n .  T h e
s te e l  u n d e r gr o u n d  p i p i n g  r e fe r e n c e s  h ave  b e e n  r e m o ve d  fr o m  th e  tab l e  i n  C h ap te r  1 0  b e c a u s e  s te e l  p i p e  i s  r e q u i r e d  to  b e
l i s te d  o th e r  th an  i n  th e  F D C  l i n e .  A s ta te m e n t al s o  was  ad d e d  to  al l o w u n d e r g r o u n d  ftti n g s  to  b e  u s e d  a b o ve  th e  g r o u n d  to
tr an s i ti o n  to  a b o ve g r o u n d  p i p i n g.

T h e  2 0 1 9  e d i ti o n  i n c l u d e d  m i n o r  c h an g e s  r e l ate d  to  tr e n c h i n g  an d  b ac kfl l .  Ac c e p tan c e  te s ti n g  r e q u i r e m e n ts  fo r
a b o ve g r o u n d  p i p i n g we r e  i n c l u d e d .  T h e  s ta n d a r d  was  al s o  r e vi s e d  to  c l ar i fy th e  u n a c c e p ta b l e  u s e  o f s te e l  p i p i n g  fo r
u n d e r g r o u n d  s e r vi c e .

T h e  2 0 2 2  e d i ti o n  e x p l a i n s  th a t N F PA 2 4  d o e s  n o t ap p l y to  d r y fr e  h yd r an ts  u s e d  fo r  d r afti n g.  C h a p te r  5  c l ar ife s  th at a
s i n gl e  fr e  d e p ar tm e n t c o n n e c ti o n  c an  s u p p l y m u l ti p l e  b u i l d i n g s  wh e r e  a p p r o ve d  b y th e  AH J .  Al te r n ate  d i s tan c e  c r i te r i a we r e
a d d e d  to  C h a p te r  6  fo r  p o s t i n d i c ato r  val ve s  an d  b a c kfo w p r e ve n to r s .  A n e w s e c ti o n  wa s  a d d e d  to  C h a p te r  1 0  to  c l ar i fy th a t th e
fu s h  r ate s  o f N F PA 2 0  n e e d  to  b e  u s e d  wh e r e  a fr e  p u m p  i s  c o n n e c te d  to  th e  wate r  s u p p l y.  Al s o ,  a n e w s e c ti o n  h a s  b e e n  ad d e d
th at p r o vi d e s  an  a l te r n ate  c l e an i n g  p r o c e d u r e  i n  p l a c e  o f tr a d i ti o n a l  fu s h i n g .  N e w an n e x  m ate r i al  h as  b e e n  a d d e d  to  h e l p
d e te r m i n e  i c e  th i c kn e s s  wh e r e  taki n g  wate r  fr o m  a s o u r c e  e x p o s e d  to  fr e e z i n g  c o n d i ti o n s .
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C o r re l ati n g C o m m i tte e  o n  Au to m ati c  S p ri n kl e r S ys te m s

Wi l l i am  E .  Ko ffe l ,  Chair
Ko ffe l  As s o c i a te s ,  I n c ,  M D  [ S E ]

Ro l an d  A.  As p ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n ,  I n c . ,  M D  [ M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

J o s e  R.  B az ,  J RB  As s o c i a te s  G r o u p  I n c . ,  F L  [ M ]
Re p .  N F PA L a ti n  Am e r i c a n  S e c ti o n

Ke r r y M .  B e l l ,  U L  L L C ,  I L  [ RT ]
Trac e y D .  B e l l am y,  Te l g i a n  C o r p o r ati o n ,  G A [ U ]

Re p .  T h e  H o m e  D e p o t
C h as e  A.  B ro wn i n g,  M e d fo r d  F i r e  D e p a r tm e n t,  O R [ E ]
S te ve n  W.  D e l l as an ta,  J e n s e n  H u g h e s  As s o c i ate s ,  I n c . ,  RI  [ S E ]
J o h n  Au gus t D e n h ard t,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n
( AF S A) ,  T X  [ I M ]

Re p .  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n
M i c h ae l  J .  Fri e d m an ,  F r i e d m a n  C o n s u l ti n g ,  I n c ,  M D  [ S E ]
Al e x H o ffm an ,  Vi ki n g  F i r e  P r o te c ti o n  I n c . ,  C a n a d a  [ I M ]

Re p .  C a n a d i a n  Au to m a ti c  S p r i n kl e r  As s o c i ati o n
S u l tan  M .  J ave ri ,  S C  E n g i n e e r i n g ,  F r an c e  [ I M ]

C h arl e s  W.  Ke tn e r,  N a ti o n a l  Au to m a ti c  S p r i n kl e r  F i tte r s  L U  6 6 9 ,
M D  [ L ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y
J am e s  D .  L ake ,  Vi ki n g  C o r p o r a ti o n ,  M I  [ M ]
J o h n  A.  L e B l an c ,  F M  G l o b a l ,  M A [ I ]
Ke n n e th  W.  L i n d e r,  S wi s s  Re ,  C T  [ I ]
D avi d  O .  L o wre y,  C i ty o f B o u l d e r  F i r e  Re s c u e ,  C O  [ E ]
B r yan  E d wi n  M atth e ws ,  L i b e r ty M u tu a l  G r o u p ,  N Y [ I ]
G ar n e r A.  P al e n s ke ,  Wi s s  J a n n e y E l s tn e r  As s o c i ate s ,  I n c . ,  C A [ S E ]
L awre n c e  Ri c h ard  P h i l l i p s ,  U S  D e p a r tm e n t o f th e  N a vy,  VA [ E ]
Ad am  S e gh i ,  C o d a  Ri s k  An a l ys i s ,  T X  [ I ]
J o s e p h  S u ,  N a ti o n a l  Re s e a r c h  C o u n c i l  o f C a n a d a ,  C a n a d a [ RT ]
J .  M i c h ae l  T h o m p s o n ,  GH D / T h e  P r o te c ti o n  E n g i n e e r i n g  Gr o u p ,
P C ,  VA [ S E ]

Al te r n ate s

Ral p h  E .  B l e s s ,  J r. ,  Te l g i an  C o r p o r a ti o n ,  G A [ U ]
( Al t.  to  Tr a c e y D .  B e l l a m y)

B r uc e  H .  C l arke ,  Am e r i c a n  I n te r n a ti o n a l  Gr o u p ,  I n c .  ( AI G ) ,  S C  [ I ]
( Al t.  to  Ad am  S e g h i )

Rus s e l l  P.  Fl e m i n g,  N o r th e a s t F i r e  S u p p r e s s i o n  As s o c i a te s ,  L L C ,  N H
[ S E ]

( Al t.  to  M i c h a e l  J .  F r i e d m a n )
S c o tt T.  Fran s o n ,  T h e  Vi ki n g  C o r p o r a ti o n ,  M I  [ M ]

( Al t.  to  J am e s  D .  L a ke )
D avi d  B .  Fu l l e r,  F M  Ap p r o va l s ,  RI  [ I ]

( Al t.  to  J o h n  A.  L e B l a n c )
J e ffre y E .  H arp e r,  J E N S E N  H U GH E S ,  I L  [ S E ]

( Al t.  to  S te ve n  W.  D e l l a s a n ta )
J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]

( Al t.  to  Ke r r y M .  B e l l )

J e ffre y M .  H ugo ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i ati o n ,  I n c . ,  M I  [ M ]
( Al t.  to  Ro l a n d  A.  As p )

J ac k A.  M e d o vi c h ,  F i r e  &  L i fe  S a fe ty Am e r i c a ,  M D  [ I M ]
( Al t.  to  J o h n  Au g u s t D e n h a r d t)

D o n ato  A.  P i r ro ,  E l e c tr o  S i s te m a s  D e  P a n a m a ,  S . A. ,  P a n a m a  [ M ]
( Al t.  to  J o s e  R.  B az )

J as o n  W.  R yc km an ,  C a n a d i a n  Au to m ati c  S p r i n k l e r  As s o c i a ti o n ,
C a n a d a  [ I M ]

( Al t.  to  Al e x  H o ffm a n )
D o ugl as  P au l  S tu l tz ,  U S  D e p a r tm e n t o f th e  N a vy,  VA [ E ]

( Al t.  to  L a wr e n c e  Ri c h a r d  P h i l l i p s )
J e ffre y J .  Van  Rh yn ,  J r. ,  L o c a l  6 6 9  J AT C ,  N V [ L ]

( Al t.  to  C h a r l e s  W.  Ke tn e r )

N o n vo ti n g

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]

Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s
C h ri s to p h e r I .  D e n e ff,  F M  Gl o b a l ,  RI  [ I ]

Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s
Raym o n d  A.  G ri l l ,  Ar u p ,  D C  [ S E ]

Re p .  T C  o n  S p r i n kl e r  S ys te m  I n s tal l a ti o n  C r i te r i a
Ke n n e th  E .  I s m an ,  U n i ve r s i ty o f M a r yl a n d ,  M D  [ S E ]

Re p .  T C  o n  Re s i d e n ti a l  S p r i n kl e r  S ys te m s

Rus s e l l  B .  L e avi tt,  Te l g i a n  C o r p o r a ti o n ,  AZ  [ U ]
Re p .  T C  o n  S p r i n kl e r  S ys te m  D i s c h ar g e  C r i te r i a

J o h n  J .  Wal s h ,  UA J o i n t Ap p r e n ti c e s h i p  C o m m i tte e  L o c a l  6 6 9 ,  M D
[ S E ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

( M e m b e r  E m e r i tu s )

C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  o ve r al l  r e s p o n s i b i l i ty fo r  d o c u m e n ts  th a t
p e r tai n  to  th e  c r i te r i a  fo r  th e  d e s i g n  a n d  i n s ta l l a ti o n  o f au to m ati c ,  o p e n  a n d  fo a m -wa te r
s p r i n kl e r  s ys te m s  i n c l u d i n g  th e  c h ar a c te r  an d  a d e q u a c y o f wa te r  s u p p l i e s ,  a n d  th e  s e l e c ti o n
o f s p r i n kl e r s ,  p i p i n g ,  va l ve s ,  a n d  al l  m a te r i a l s  a n d  a c c e s s o r i e s .  T h i s  C o m m i tte e  d o e s  n o t
c o ve r  th e  i n s ta l l a ti o n  o f ta n ks  a n d  to we r s ,  n o r  th e  i n s ta l l a ti o n ,  m ai n te n a n c e ,  a n d  u s e  o f
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c e n tr a l  s ta ti o n ,  p r o p r i e ta r y,  au x i l i a r y,  a n d  l o c al  s i g n a l i n g  s ys te m s  fo r  wa tc h m e n ,  fr e  a l a r m ,
s u p e r vi s o r y s e r vi c e ,  n o r  th e  d e s i g n  o f fr e  d e p a r tm e n t h o s e  c o n n e c ti o n s .
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Te c h n i c al  C o m m i tte e  o n  P ri vate  Wate r S u p p l y P i p i n g S ys te m s

Ro b e r t G .  C ap u to ,  Chair
F i r e  &  L i fe  S a fe ty Am e r i c a,  AZ  [ I M ]

Ro l an d  A.  As p ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n ,  I n c . ,  M D  [ M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]
D o m i n i c  B o s c o ,  S h a m b a u g h  &  S o n ,  N V [ I M ]

Re p .  I l l i n o i s  F i r e  P r e ve n ti o n  As s o c i ati o n
M ari n us  B o th ,  AP I  Gr o u p  I n c . ,  M A [ I M ]

Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n
Fl o ra F.  C h e n ,  H a ywa r d  F i r e  D e p ar tm e n t,  C a l i fo r n i a ,  C A [ E ]
S te p h e n  A.  C l ark,  J r. ,  Al l i a n z ,  GA [ I ]
J e ffr y T.  D ud l e y,  N a ti o n al  Ae r o n a u ti c s  &  S p a c e  Ad m i n i s tr a ti o n ,
Ke n n e d y S p a c e  C e n te r  ( NAS A) ,  F L  [ U ]
B yro n  E .  E l l i s ,  E n te r g y C o r p o r a ti o n ,  L A [ U ]

Re p .  E d i s o n  E l e c tr i c  I n s ti tu te
B ran do n  W.  Frake s ,  AX A X L / Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,
L L C ,  N C  [ I ]
Ro b e r t M .  G agn o n ,  G ag n o n  E n g i n e e r i n g ,  M D  [ S E ]
L aM ar H ayward ,  3 - D  F i r e  P r o te c ti o n ,  I n c . ,  I D  [ I M ]
J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]
Ke vi n  J .  Ke l l y,  Vi c ta u l i c ,  PA [ M ]

Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n
Al an  R.  L agu n a,  M e r i t S p r i n kl e r  C o m p a n y,  I n c . ,  L A [ I M ]

M i c h ae l  L ars e n ,  Am wa y I n c . ,  M I  [ U ]
L e s l i e  “ C h i p ”  L .  L i n d l e y,  I I ,  L i n d l e y F i r e  P r o te c ti o n  C o m p an y I n c . ,
C A [ I M ]
J am e s  M .  M ad d r y,  J a m e s  M .  M a d d r y,  P. E . ,  GA [ S E ]
B o b  D .  M o rgan ,  F o r t Wo r th  F i r e  D e p ar tm e n t,  T X  [ E ]
J as o n  R.  O l l i ge s ,  S p r i n k l e r  F i tte r s  L o c a l  2 6 8 ,  M O  [ L ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y
S h awn  C .  O l s o n ,  C l a c k am a s  C o u n ty F i r e  D i s tr i c t # 1 ,  O R [ E ]
J o h n  H .  P e c o t,  J o h n s o n  C o n tr o l s ,  T X  [ M ]

Re p .  J o h n s o n  C o n tr o l s
D i o n  P o we l l ,  L i b e r ty M u tu a l ,  I L  [ I ]
M ar ti n  Ram o s ,  E n vi r o n m e n ta l  S ys te m s  D e s i g n ,  I n c . ,  I L  [ S E ]
J am e s  R.  Ri c h ard s o n ,  L i s l e  Wo o d r i d g e  F i r e  D i s tr i c t,  I L  [ E ]
D an i e l  S an c h e z ,  C i ty o f L o s  An g e l e s ,  C A [ E ]
P e te r T.  S c h wab ,  Wa yn e  Au to m a ti c  F i r e  S p r i n kl e r s ,  I n c . ,  F L  [ I M ]
Au s ti n  L .  S m i th ,  C o n s o l i d a te d  N u c l e a r  S e c u r i ty,  L L C ,  Y-1 2 ,  T N  [ U ]
Ke n n e th  W.  Wago n e r,  P a r s l e y C o n s u l ti n g  E n g i n e e r s ,  C A [ S E ]
B yro n  We i s z ,  C e n -C a l  F i r e  S ys te m s ,  I n c . ,  C A [ I M ]

Re p .  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n

Al te r n ate s

M ark A.  B o wm an ,  Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,  L L C ,  O H  [ I ]
( Al t.  to  B r an d o n  W.  F r a ke s )

C h ri s to p h e r D  Fu l ke rs o n ,  L o c a l  6 6 9  J a tc ,  I N  [ L ]
( Al t.  to  J as o n  R.  O l l i g e s )

Wi l l i am  J .  G o tto ,  T U V S U D  Am e r i c a  I n c . / G l o b al  Ri s k C o n s u l ta n ts
C o r p o r a ti o n ,  N J  [ S E ]

( Al t.  to  J am e s  B .  B i g g i n s )
An dre w C .  H i ggi n s ,  Al l i a n z ,  N C  [ I ]

( Al t.  to  S te p h e n  A.  C l a r k,  J r. )
C o n o r J .  Kauffm an ,  Ka u ffm a n  C o m p an y,  T X  [ I M ]

( Al t.  to  M a r i n u s  B o th )
L ar r y Ke e p i n g,  P L C  F i r e  S a fe ty S o l u ti o n s ,  C a n a d a  [ S E ]

( Vo ti n g  Al t. )
Ke vi n  D .  M au gh an ,  Vi c ta u l i c / Gl o b e  F i r e ,  M I  [ M ]

( Al t.  to  Ke vi n  J .  Ke l l y)
M i c h ae l  G .  M c C o r m i c k ,  U L  L L C ,  I L  [ RT ]

( Al t.  to  J e ff H e b e n s tr e i t)

T h o m as  Wi l l i am  N o b l e ,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n ,  T X
[ I M ]

( Al t.  to  B yr o n  We i s z )
Wi l l i am  O ve r to n ,  C o n s o l i d a te d  N u c l e a r  S e c u r i ty,  L L C ,  Y- 1 2 ,  T N  [ U ]

( Al t.  to  Au s ti n  L .  S m i th )
Ryan  L e e  P e te rs o n ,  Wayn e  Au to  F i r e  S p r i n kl e r s ,  F L  [ I M ]

( Al t.  to  P e te r  T.  S c h wa b )
S te ve n  P.  Ras c h ,  J o h n s o n  C o n tr o l s ,  O K [ M ]

( Al t.  to  J o h n  H .  P e c o t)
Wi l l i am  S c o tt Ro b e r ts ,  Qu i c k Re s p o n s e  F i r e  P r o te c ti o n ,  N J  [ M ]

( Al t.  to  Ro l a n d  A.  As p )
C rai g M  Ve s e l y,  Al l i a n t E n e r g y,  WI  [ U ]

( Al t.  to  B yr o n  E .  E l l i s )
J am e s  A.  Z i m m e r m an ,  J E N S E N  H U GH E S ,  I L  [ S E ]

( Vo ti n g  Al t. )

N o n vo ti n g

Fran s  Al fe ri n k,  Wa vi n  O ve r s e as ,  N e th e r l a n d s  [ U ]

C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  th e  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n
p r i va te  p i p i n g  s ys te m s  s u p p l yi n g wa te r  fo r  fr e  p r o te c ti o n  a n d  fo r  h yd r a n ts ,  h o s e  h o u s e s ,  a n d
va l ve s .  T h e  C o m m i tte e  i s  a l s o  r e s p o n s i b l e  fo r  d o c u m e n ts  o n  fr e  fo w te s ti n g  a n d  m a r ki n g  o f
h yd r an ts .
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1 . 1 S c o p e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  7
1 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  7
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8 . 7 D o m e s ti c  S e r vi c e  U s e  P r o h i b i te d .  . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 5

C h ap te r 9 M as te r S tre am s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 5
9 . 1 M a s te r  S tr e a m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 5
9 . 2 Ap p l i c a ti o n  a n d  S p e c i a l  S i tu ati o n s .  . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 5

C h ap te r 1 0 U n d e rgro u n d  Re q u i re m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 6
1 0 . 1 P i p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 6
1 0 . 2 F i tti n g s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 6
1 0 . 3 C o n n e c ti o n  o f P i p e ,  F i tti n g s ,  a n d

Ap p u r te n a n c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 7
1 0 . 4 P r o te c ti o n  o f P r i va te  F i r e  S e r vi c e  M ai n s .  . . . . . . . . . . . . . . . 2 4 –  1 7
1 0 . 5 Gr o u n d i n g  a n d  B o n d i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 8
1 0 . 6 Re s tr a i n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  1 8
1 0 . 7 S te e p  G r a d e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 0
1 0 . 8 I n s ta l l a ti o n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 0
1 0 . 9 B a c kfl l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 0
1 0 . 1 0 Te s ti n g  an d  Ac c e p ta n c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 0

C h ap te r 1 1 H yd raul i c  C al c u l ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 1 . 1 H yd r a u l i c  C a l c u l ati o n  P r o c e d u r e s .  . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 1 . 2 C a l c u l a ti o n s  i n  U . S .  C u s to m a r y U n i ts .  . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 1 . 3 C a l c u l a ti o n s  i n  S I  U n i ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4

C h ap te r 1 2 Ab o ve gro u n d  P i p e  an d  Fi tti n gs  . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 2 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 2 . 2 P r o te c ti o n  o f P i p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4

C h ap te r 1 3 S i z e s  o f Ab o ve gro u n d an d  B u ri e d  P i p e  . . . . . . . . 2 4 –  2 4
1 3 . 1 P r i va te  S e r vi c e  M a i n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 3 . 2 M a i n s  N o t S u p p l yi n g  H yd r a n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 4
1 3 . 3 M a i n s  S u p p l yi n g  F i r e  P r o te c ti o n  S ys te m s .  . . . . . . . . . . . . . 2 4 –  2 5

C h ap te r 1 4 S ys te m  I n s p e c ti o n ,  Te s ti n g,  an d
M ai n te n an c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 5

1 4 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 5

An n e x  A E xp l an ato r y M ate ri al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  2 5

An n e x  B Val ve  S u p e r vi s i o n  I s s u e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  4 0

An n e x  C Re c o m m e n d e d  P rac ti c e  fo r Wate r Fl o w
Te s ti n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  4 1

An n e x  D Re c o m m e n d e d  P rac ti c e  fo r M arki n g o f
H yd ran ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  5 1

An n e x  E I n fo r m ati o n al  Re fe re n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  5 2

I n d e x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 –  5 4
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices

and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and

Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This

edition may be superseded by a later one,  or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any

point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or

Errata,  please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
In addition to TIAs and Errata,  the document information pages also

include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA

d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p a r ag r ap h  r e fe r ‐

e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e ta ti o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e
te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  a n d  e x tr a c te d  p u b l i c a ti o n s  c a n
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  E .

C h ap te r 1    Ad m i n i s trati o n

1 . 1  S c o p e .

1 . 1 . 1    T h i s  s ta n d a r d  s h al l  p r o vi d e  th e  m i n i m u m  r e q u i r e m e n ts
fo r  th e  i n s tal l a ti o n  o f p r i vate  fr e  s e r vi c e  m ai n s  a n d  th e i r  ap p u r ‐
te n a n c e s ,  wh i c h  i n c l u d e  s u p p l yi n g th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  s ys te m s
( 2 ) O p e n  s p r i n kl e r  s ys te m s
( 3 ) Wate r  s p r ay fx e d  s ys te m s
( 4 ) F o am  s ys te m s
( 5 ) P r i vate  h yd r an ts
( 6 ) M o n i to r  n o z z l e s  o r  s tan d p i p e  s ys te m s  wi th  r e fe r e n c e  to

wate r  s u p p l i e s
( 7 ) H o s e  h o u s e s

1 . 1 . 2    T h i s  s tan d a r d  s h a l l  ap p l y to  c o m b i n e d  s e r vi c e  m ai n s
i n te n d e d  to  c a r r y wate r  fo r  fr e  s e r vi c e  a n d  o th e r  u s e s .

1 . 1 . 3    T h i s  s ta n d ar d  s h a l l  n o t ap p l y to  th e  fo l l o wi n g s i tu a ti o n s :

( 1 ) M ai n s  u n d e r  th e  c o n tr o l  o f a wa te r  u ti l i ty

( 2 ) M ai n s  p r o vi d i n g  fr e  p r o te c ti o n  an d / o r  d o m e s ti c  wa te r
th a t ar e  p r i vate l y o wn e d  b u t a r e  o p e r ate d  as  a wa te r  u ti l i ty

( 3 ) * D r y fr e  h yd r an ts  u ti l i z e d  fo r  d r afti n g  o r  m ai n s  c o n n e c te d
to  d r y fr e  h yd r an ts  u ti l i z e d  fo r  d r a fti n g

1 . 1 . 4    T h i s  s tan d a r d  s h a l l  n o t ap p l y to  u n d e r gr o u n d  m ai n s
s e r vi n g s p r i n kl e r  s ys te m s  d e s i gn e d  an d  i n s tal l e d  i n  a c c o r d a n c e

wi th  N F PA 1 3 R th at a r e  l e s s  th an  4  i n .  ( 1 0 0  m m )  i n  n o m i n al
d i a m e te r.

1 . 1 . 5    T h i s  s tan d ar d  s h a l l  n o t ap p l y to  u n d e r gr o u n d  m ai n s
s e r vi n g s p r i n kl e r  s ys te m s  d e s i gn e d  an d  i n s tal l e d  i n  ac c o r d a n c e

wi th  N F PA 1 3 D .

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  s tan d a r d  s h a l l  b e  to  p r o vi d e
a r e as o n ab l e  d e g r e e  o f p r o te c ti o n  fo r  l i fe  a n d  p r o p e r ty fr o m
fr e  th r o u g h  i n s ta l l a ti o n  r e q u i r e m e n ts  fo r  p r i vate  fr e  s e r vi c e
m a i n  s ys te m s  b a s e d  o n  s o u n d  e n g i n e e r i n g p r i n c i p l e s ,  te s t d a ta ,

an d  fe l d  e x p e r i e n c e .

1 . 3  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  r efe c t a
c o n s e n s u s  fo r  wh a t i s  n e c e s s ar y to  p r o vi d e  an  ac c e p tab l e

d e gr e e  o f p r o te c ti o n  fr o m  th e  h az ar d s  ad d r e s s e d  i n  th i s  s ta n d ‐
a r d  at th e  ti m e  th e  s tan d a r d  wa s  i s s u e d .

1 . 3 . 1    U n l e s s  o th e r wi s e  s p e c ife d ,  th e  p r o vi s i o n s  o f th i s  s ta n d ‐
a r d  s h al l  n o t ap p l y to  fa c i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s ta l ‐

l ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
s p e c ife d ,  th e  p r o vi s i o n s  o f th i s  s ta n d ar d  s h a l l  b e  r e tr o a c ti ve .

1 . 3 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
( AH J )  d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  a n  u n ac ‐

c e p ta b l e  d e g r e e  o f r i s k,  th e  AH J  s h al l  b e  p e r m i tte d  to  a p p l y
r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s tan d ar d  d e e m e d  ap p r o p r i ate .

1 . 3 . 3    T h e  r e tr o a c ti ve  r e q u i r e m e n ts  o f th i s  s tan d a r d  s h al l  b e
p e r m i tte d  to  b e  m o d ife d  i f th e i r  a p p l i c a ti o n  c l e ar l y wo u l d  b e
i m p r ac ti c al  i n  th e  j u d g m e n t o f th e  AH J  an d  o n l y wh e r e  i t i s

c l e ar l y e vi d e n t th a t a  r e a s o n a b l e  d e g r e e  o f s afe ty i s  p r o vi d e d .

1 . 4  E q ui val e n c y.    N o th i n g  i n  th i s  s tan d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r

s u p e r i o r  q u a l i ty,  s tr e n gth ,  fr e  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  a n d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s tan d a r d .  Te c h n i c al

d o c u m e n ta ti o n  s h a l l  b e  s u b m i tte d  to  th e  AH J  to  d e m o n s tr ate
e q u i val e n c y.  T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h al l  b e  a p p r o ve d
fo r  th e  i n te n d e d  p u r p o s e  b y th e  AH J .

1 . 5  U n i ts .

Δ 1 . 5 . 1    M e tr i c  u n i ts  o f m e a s u r e m e n t i n  th i s  s tan d ar d  s h al l  b e  i n
a c c o r d an c e  wi th  th e  m o d e r n i z e d  m e tr i c  s ys te m  kn o wn  as  th e

I n te r n ati o n a l  S ys te m  o f U n i ts  ( S I ) .

N 1 . 5 . 1 . 1    Two  u n i ts  ( l i te r  an d  b a r )  a r e  o u ts i d e  o f b u t r e c o g n i z e d
b y S I ,  an d  a r e  c o m m o n l y u s e d  i n  i n te r n ati o n a l  fr e  p r o te c ti o n .

N 1 . 5 . 1 . 2    T h e s e  u n i ts  wi th  c o n ve r s i o n  fac to r s  s h al l  b e  u s e d  a s
l i s te d  i n  Tab l e  1 . 5 . 1 . 2 .

Δ 1 . 5 . 2    I f a  va l u e  fo r  a m e as u r e m e n t gi ve n  i n  th i s  s tan d a r d  i s
fo l l o we d  b y an  e q u i val e n t val u e  i n  o th e r  u n i ts ,  th e  fr s t s ta te d  i s

to  b e  r e g ar d e d  as  th e  r e q u i r e m e n t.
•

N 1 . 5 . 3 *    I t s h al l  b e  ac c e p tab l e  to  u s e  th e  e x a c t c o n ve r s i o n  o r  th e
c o n ve r s i o n s  s tate d  i n  th e  s ta n d a r d ,  e ve n  th o u g h  th e y m i g h t n o t

b e  e x ac t.
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C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d ar d  an d  s h a l l  b e
c o n s i d e r e d  p ar t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 3 ,   Standard for the Installation of Sprinkler Systems,  2 0 2 2
e d i ti o n .

N F PA 1 3 D ,   Standard for the Installation of Sprinkler Systems in
One- and Two-Family Dwellings and Manufactured Homes,  2 0 2 2
e d i ti o n .

N F PA 1 3 R,   Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies,  2 0 2 2  e d i ti o n .

N F PA 2 0 ,   Standard for the Installation of Stationary Pumps for
Fire Protection,  2 0 2 2  e d i ti o n .

N F PA 2 2 ,   Standard for Water Tanks for Private Fire Protection,
2 0 1 8  e d i ti o n .

N F PA 2 5 ,   Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .

N F PA 7 8 0 ,   Standard for the Installation of Lightning Protection
Systems,  2 0 2 0  e d i ti o n .

N F PA 1 9 6 1 ,   Standard on Fire Hose,  2 0 2 0  e d i ti o n .
N F PA 1 9 6 3 ,   Standard for Fire Hose Connections,  2 0 1 9  e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h a n i c al
E n g i n e e r s ,  Two  P a r k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose (Inch),  2 0 1 3 .

AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings,  Classes
25,  1 25,  and 250,  2 0 1 5 .

AS M E  B 1 6 . 3 ,  Malleable Iron Threaded Fittings,  Classes 1 50 and
300,  2 0 1 6 .

AS M E  B 1 6 . 4 ,  Gray Iron Threaded Fittings,  Classes 1 25 and 250,
2 0 1 6 .

AS M E  B 1 6 . 1 5 ,  Cast Copper Alloy Threaded Fittings,  Classes 1 25
and 250,  2 0 1 8 .

AS M E  B 1 6 . 1 8 ,  Cast Copper Alloy Solder Joint Pressure Fittings,
2 0 1 8 .

AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder Joint Pres‐
sure Fittings,  2 0 1 8 .

Δ 2 . 3 . 2  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H ar b o r  D r i 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 -2 9 5 9 .

AS T M  A5 3 / A5 3 M ,  Standard Specifcation for Pipe,  Steel,  Black
and Hot-Dipped,  Zinc-Coated,  Welded and Seamless,  2 0 1 8 .

AS T M  A1 3 5 / A1 3 5 M ,  Standard Specifcation for Electric-
Resistance-Welded Steel Pipe,  2 0 0 9 ,  r e ap p r o ve d  2 0 1 9 .

AS T M  A3 1 2 / 3 1 2 M ,  Standard Specifcation for Seamless,  Welded,
and Heavily Cold Worked Austenitic Stainless Steel Pipes,  2 0 1 9 .

AS T M  A4 0 3 / A4 0 3 M ,  Specifcation for Wrought Austenitic Stain‐
less Steel Pipe Fittings,  2 0 1 9 a .

AS T M  A7 9 5 / A7 9 5 M ,  Standard Specifcation for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for

Fire Protection Use,  2 0 1 3 .

AS T M  B 4 3 ,  Specifcation for Seamless Red Brass Pipe,  Standard
Sizes,  2 0 1 5 .

AS T M  B 7 5 / B 7 5 M ,  Specifcation for Seamless Copper Tube,  2 0 1 9 .

AS T M  B 8 8 ,  Specifcation for Seamless Copper Water Tube,  2 0 2 0 .

AS T M  B 2 5 1 / B 2 5 1 M ,  Standard Specifcation for General Require‐
ments for Wrought Seamless Copper and Copper-Alloy Tube,  2 0 1 7 .

N Tab l e  1 . 5 . 1 . 2  C o n ve rs i o n  Tab l e  fo r S I  U n i ts

Q u an ti ty N am e  o f U n i t U n i t S ym b o l C o n ve rs i o n  Fac to r

L e n g th M e te r m 1  ft =  0 . 3 0 4 8  m

Ar e a S q u ar e  m e te r m 2 1  ft2  =  0 . 0 9 2 9 0 3  m 2

Vo l u m e C u b i c  m e te r m 3 1  ft3  =  0 . 0 2 8 3 1 7  m 3

F l u i d  c ap ac i ty L i te r L 1  g al  =  3 . 7 8 5  L

F l o w L i te r  p e r  m i n u te L / m i n 1  g p m  =  3 . 7 8 5  L / m i n

P r e s s u r e B a r b ar 1  p s i  =  0 . 0 6 8 9  b ar
Ki l o p as c al kP a 1  p s i  =  6 . 8 9 4 7 5 7  kP a
N e wto n  p e r  s q u a r e  

m e te r
N / m 2 1  l b f/ ft2  =  4 7 . 8 8 0 0  N / m 2

Te m p e r a tu r e D e g r e e s  C e l s i u s ° C 1 ° F  =  9 ∕5  ×  ° C  +  3 2

Ve l o c i ty M e te r  p e r  s e c o n d m / s 1  fp s  =  0 . 3 0 4 8  m / s

F o r c e N e wto n N 1  l b f =  4 . 4 4 8 8 2 2  N

S tr e s s Ki l o n e wto n  p e r  
s q u ar e  m e te r

kN / m 2 1  l b f/ ft2  =  0 . 0 4 7 8 8 0  kN / m 2

M e g ap as c al M P a 1  l b f/ i n . 2  =  0 . 0 0 6 8 9 5  M P a
N o te :  F o r  a d d i ti o n al  c o n ve r s i o n s  a n d  i n fo r m a ti o n ,  s e e  AS T M  S I 1 0 ,  IEEE/ASTM SI 1 0 American National

Standard for Metric Practice.
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AS T M  S I 1 0 ,  IEEE/ASTM SI 1 0 American National Standard for
Metric Practice,  2 0 1 6 .

Δ 2 . 3 . 3  AWWA P u b l i c ati o n s .    Am e r i c an  Wate r  Wo r ks  As s o c i a ti o n ,
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 .

AWWA C 1 0 4 / A2 1 . 4 ,  Cement-Mortar Lining for Ductile-Iron Pipe
and Fittings,  2 0 1 6 .

AWWA C 1 0 5 / A2 1 . 5 ,  Polyethylene Encasement for Ductile-Iron
Pipe Systems,  2 0 1 8 .

AWWA C 1 1 0 / A2 1 . 1 0 ,  Ductile-Iron and Gray-Iron Fittings,  2 0 1 2 .

AWWA C 1 1 1 / A2 1 . 1 1 ,  Rubber-Gasket Joints for Ductile-Iron Pres‐
sure Pipe and Fittings,  2 0 1 7 .

AWWA C 1 1 5 / A2 1 . 1 5 ,  Flanged Ductile-Iron Pipe with Ductile-Iron
or Gray-Iron Threaded Flanges,  2 0 1 1 .

AWWA C 1 5 0 / A2 1 . 5 0 ,  Thickness Design of Ductile-Iron Pipe,
2 0 1 4 .

AWWA C 1 5 1 / A2 1 . 5 1 ,  Ductile-Iron Pipe,  Centrifugally Cast,
2 0 1 7 ,  e r r ata 2 0 1 8 .

AWWA C 1 5 3 / A2 1 . 5 3 ,  Ductile-Iron Compact Fittings,  2 0 1 9 .

AWWA C 3 0 0 ,  Reinforced Concrete Pressure Pipe,  Steel-Cylinder
Type,  2 0 1 6 .

AWWA C 3 0 1 ,  Prestressed Concrete Pressure Pipe,  Steel-Cylinder
Type,  2 0 1 4  r e affr m e d  wi th o u t r e vi s i o n  2 0 1 9 .

AWWA C 3 0 2 ,  Reinforced Concrete Pressure Pipe,  Noncylinder Type,
2 0 1 6 .

AWWA C 3 0 3 ,  Concrete Pressure Pipe,  Bar-Wrapped,  Steel-Cylinder
Type,  2 0 1 7 .

AWWA C 6 0 0 ,  Installation of Ductile Iron Water Mains and Their
Appurtenances,  2 0 1 7 .

AWWA C 6 0 2 ,  Cement-Mortar Lining of Water Pipe Lines in Place,
4 in.  (1 00 mm) and Larger,  2 0 1 7 .

AWWA C 9 0 0 ,  Polyvinyl Chloride (PVC) Pressure Pipe and Fabrica‐
ted Fittings,  4 in.  Through 60 in.  (1 00 mm Through 1 , 500 mm),

2 0 1 6 .

AWWA C 9 0 6 ,  Polyethylene (PE) Pressure Pipe and Fittings,  4 in.
(1 00 mm) Through 63 in.  (1 650 mm) for Waterworks,  2 0 1 5 .

AWWA C 9 0 9 ,  Molecularly Oriented Polyvinyl Chloride (PVCO)
Pressure Pipe,  4 in.  – 24 in.  (1 00 mm – 600 mm) for Water,  Wastewa‐
ter,  and Reclaimed Water Service,  2 0 1 6 .

AWWA M 9 ,  Concrete Pressure Pipe,  2 0 0 8 ,  e r r a ta  2 0 1 4 .

AWWA M 2 3 ,  PVC Pipe — Design and Installation,  2 0 1 9 .

AWWA M 5 5 ,  PE Pipe — Design and Installation,  2 0 0 6 .

2 . 3 . 4  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  S p r i n gfe l d ,  M A,  2 0 0 3 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 2 0 ,   Standard for the Installation of Stationary Pumps for
Fire Protection,  2 0 2 2  e d i ti o n .

C h ap te r 3    D efn i ti o n s

3 . 1  G e n e ral .    T h e  d efn i ti o n s  c o n tai n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  a r e  n o t

d efn e d  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
d efn e d  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
a c c e p te d  m e a n i n g .

3 . 2  N FPA O ffc i al  D efn i ti o n s .

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r g an i z a ti o n ,
o ffc e ,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i a l s ,
a n  i n s ta l l ati o n ,  o r  a p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
a ttac h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐
i z a ti o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n

an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
a l s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s

c o m p l i a n c e  wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
s p e c ife d  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e
a u th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f

p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m ate r i a l s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g s ta te s  th at e i th e r  th e  e q u i p ‐

m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a s p e c ife d
p u r p o s e .

3 . 2 . 5  S h al l .    I n d i c ate s  a m an d a to r y r e q u i r e m e n t.

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d a ti o n  o r  th a t wh i c h  i s
a d vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g th e  wo r d  “ s h a l l ”  to

i n d i c ate  r e q u i r e m e n ts  a n d  th at i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r
a d o p ti o n  i n to  l a w.  N o n m a n d ato r y p r o vi s i o n s  ar e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d a r d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m a ti o n al
n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M a n u a l s  o f

S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d a r d s  d e ve l o p m e n t
a c ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d ar d s ,

i n c l u d i n g  C o d e s ,  S tan d ar d s ,  Re c o m m e n d e d  P r a c ti c e s ,  an d
G u i d e s .

3 . 3  G e n e ral  D efn i ti o n s .

3 . 3 . 1  Ap p u r te n an c e .    An  a c c e s s o r y o r  attac h m e n t th a t e n a b l e s
th e  p r i va te  fr e  s e r vi c e  m ai n  to  p e r fo r m  i ts  i n te n d e d  fu n c ti o n .

3 . 3 . 2  Au to m ati c  D rai n  Val ve  ( Au to m ati c  D ri p  o r B al l  D ri p ) .    A
d e vi c e  i n te n d e d  to  r e m o ve  wa te r  u s i n g gr a vi ty fr o m  p i p i n g  o r
val ve  c avi ti e s ,  wh i c h  i s  r e q u i r e d  to  b e  e m p ty wh e n  th e  s ys te m  i s

n o t d i s c h a r gi n g wa te r.
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 3 *  C o n tro l  Val ve  ( S h u to ff Val ve ) .    A val ve  c o n tr o l l i n g  fo w
to  wate r-b as e d  fr e  p r o te c ti o n  s ys te m s  a n d  d e vi c e s .

3 . 3 . 4  C o r ro s i o n - Re s i s tan t P i p i n g.    P i p i n g  th at h as  th e  p r o p e r ty
o f b e i n g a b l e  to  wi th s ta n d  d e te r i o r a ti o n  o f i ts  s u r fa c e  o r  i ts
p r o p e r ti e s  wh e n  e x p o s e d  to  i ts  e n vi r o n m e n t.

3 . 3 . 5  C o r ro s i o n - Re tard i n g M ate ri al .    A l i n i n g  o r  c o a ti n g m a te ‐
ri al  th a t wh e n  ap p l i e d  to  p i p i n g o r  a p p u r te n a n c e s  h as  th e
p r o p e r ty o f r e d u c i n g  o r  s l o wi n g  th e  d e te r i o r ati o n  o f th e
o b j e c t' s  s u r fac e  o r  p r o p e r ti e s  wh e n  e x p o s e d  to  i ts  e n vi r o n m e n t.

3 . 3 . 6  Fi re  D e p ar tm e n t C o n n e c ti o n .    A c o n n e c ti o n  th r o u g h
wh i c h  th e  fr e  d e p ar tm e n t c a n  p u m p  s u p p l e m e n tal  wa te r  i n to
th e  s p r i n kl e r  s ys te m ,  s tan d p i p e ,  o r  o th e r  wate r- b a s e d  fr e
p r o te c ti o n  s ys te m s ,  th e r e b y s u p p l e m e n ti n g e x i s ti n g  wate r
s u p p l i e s .

3 . 3 . 7  Fi re  P u m p .    A p u m p  th at i s  a  p r o vi d e r  o f l i q u i d  fo w an d
p r e s s u r e  d e d i c ate d  to  fr e  p r o te c ti o n .  [ 2 0 ,  2 0 2 2 ]

3 . 3 . 8  H o s e  H o u s e .    An  e n c l o s u r e  l o c ate d  o ve r  o r  ad j ac e n t to  a
h yd r an t o r  o th e r  wa te r  s u p p l y d e s i g n e d  to  c o n tai n  th e  n e c e s ‐
s a r y h o s e  n o z z l e s ,  h o s e  wr e n c h e s ,  g as ke ts ,  a n d  s p an n e r s  to  b e
u s e d  i n  fr e  fg h ti n g  i n  c o n j u n c ti o n  wi th  an d  to  p r o vi d e  ai d  to
th e  l o c al  fr e  d e p a r tm e n t.

3 . 3 . 9  H yd ran t B u tt.    T h e  h o s e  c o n n e c ti o n  o u tl e t o f a h yd r a n t.

3 . 3 . 1 0  H yd rau l i c al l y C al c u l ate d  Wate r D e m an d  Fl o w Rate .
T h e  wate rfo w r ate  fo r  a  s ys te m  o r  h o s e  s tr e a m  th a t h as  b e e n
c a l c u l ate d  u s i n g ac c e p te d  e n g i n e e r i n g p r a c ti c e s .

3 . 3 . 1 1  P re s s u re .

3 . 3 . 1 1 . 1  Residual Pressure.    T h e  p r e s s u r e  th at e x i s ts  i n  th e
d i s tr i b u ti o n  s ys te m ,  m e as u r e d  at th e  r e s i d u a l  h yd r an t at th e

ti m e  th e  fo w r e ad i n g s  a r e  ta ke n  at th e  fo w h yd r an ts .

3 . 3 . 1 1 . 2  Static Pressure.    T h e  p r e s s u r e  th at e x i s ts  a t a  g i ve n
p o i n t u n d e r  n o r m a l  d i s tr i b u ti o n  s ys te m  c o n d i ti o n s  m e as ‐

u r e d  a t th e  r e s i d u a l  h yd r an t wi th  n o  h yd r a n ts  fo wi n g .

3 . 3 . 1 2 *  P re s s u re - Re gu l ati n g D e vi c e .    A d e vi c e  d e s i g n e d  fo r  th e
p u r p o s e  o f r e d u c i n g ,  r e g u l a ti n g,  c o n tr o l l i n g ,  o r  r e s tr i c ti n g
wate r  p r e s s u r e .

3 . 3 . 1 3 *  P ri vate  Fi re  S e r vi c e  M ai n .    A p r i vate  fr e  s e r vi c e  m ai n ,
as  u s e d  i n  th i s  s tan d ar d ,  i s  th at p i p e  an d  i ts  ap p u r te n an c e s  o n
p r i vate  p r o p e r ty th at i s  b e twe e n  a s o u r c e  o f wate r  an d  th e  b a s e
o f th e  s ys te m  r i s e r  fo r  wa te r-b as e d  fr e  p r o te c ti o n  s ys te m s ;
b e twe e n  a s o u r c e  o f wate r  an d  i n l e ts  to  fo a m - m a ki n g s ys te m s ;
b e twe e n  a s o u r c e  o f wate r  a n d  th e  b a s e  e l b o w o f p r i va te
h yd r an ts  o r  m o n i to r  n o z z l e s ;  an d  u s e d  a s  fr e  p u m p  s u c ti o n
an d  d i s c h ar g e  p i p i n g,  b e gi n n i n g  at th e  i n l e t s i d e  o f th e  c h e c k
val ve  o n  a g r avi ty o r  p r e s s u r e  ta n k.

3 . 3 . 1 4  P u m p e r O u tl e t.    T h e  h yd r an t o u tl e t i n te n d e d  to  b e
c o n n e c te d  to  a fr e  d e p ar tm e n t p u m p e r  fo r  u s e  i n  ta ki n g
s u p p l y fr o m  th e  h yd r an t.

3 . 3 . 1 5  Rate d  C ap ac i ty.    T h e  fo w,  e i th e r  m e a s u r e d  o r  c a l c u l a‐
te d ,  th a t i s  a va i l ab l e  fr o m  a  h yd r an t a t th e  d e s i g n ate d  r e s i d u al
p r e s s u r e  ( r ate d  p r e s s u r e ) .

N 3 . 3 . 1 6  S ys te m  Wo rk i n g P re s s u re .    T h e  m ax i m u m  a n ti c i p a te d
s tati c  ( n o nfo wi n g)  o r  fo wi n g p r e s s u r e  ap p l i e d  to  fr e  p r o te c ‐
ti o n  s ys te m  c o m p o n e n ts  e x c l u s i ve  o f s u r g e  p r e s s u r e s  a n d  e x c l u ‐
s i ve  o f p r e s s u r e  fr o m  th e  fr e  d e p ar tm e n t c o n n e c ti o n .

3 . 3 . 1 7  Te s t.

3 . 3 . 1 7 . 1  Flow Test.    A te s t p e r fo r m e d  b y th e  fo w a n d  m e a s ‐
u r e m e n t o f wate r  fr o m  o n e  h yd r an t an d  th e  s tati c  an d  r e s i d ‐

u al  p r e s s u r e s  fr o m  an  ad j a c e n t h yd r a n t fo r  th e  p u r p o s e  o f
d e te r m i n i n g  th e  avai l a b l e  wate r  s u p p l y a t th at l o c ati o n .

3 . 3 . 1 7 . 2  Flushing Test.    A te s t o f a p i p i n g  s ys te m  u s i n g  fo w‐
r ate s  i n d e n te d  to  r e m o ve  d e b r i s  fr o m  th e  p i p i n g s ys te m
p r i o r  to  i t b e i n g  p l a c e d  i n  s e r vi c e .

3 . 3 . 1 7 . 3  Hydrostatic Test.    A te s t o f a c l o s e d  p i p i n g  s ys te m
an d  i ts  a ttac h e d  ap p u r te n an c e s  c o n s i s ti n g  o f s u b j e c ti n g  th e
p i p i n g  to  an  i n c r e a s e d  i n te r n al  p r e s s u r e  fo r  a s p e c ife d

d u r a ti o n  to  ve r i fy s ys te m  i n te gr i ty an d  s ys te m  l e a ka ge  r ate s .

3 . 3 . 1 8  Val ve .

3 . 3 . 1 8 . 1  Check Valve.    A val ve  th at al l o ws  fo w i n  o n e  d i r e c ‐
ti o n  o n l y.

3 . 3 . 1 8 . 2 *  Indicating Valve.    A va l ve  th a t h as  c o m p o n e n ts  th a t
p r o vi d e  th e  val ve  o p e r a ti n g c o n d i ti o n ,  o p e n  o r  c l o s e d .

3 . 4  H yd ran t D efn i ti o n s .

3 . 4 . 1  H yd ran t.    An  e x te r i o r  val ve d  c o n n e c ti o n  to  a wate r
s u p p l y s ys te m  th a t p r o vi d e s  h o s e  c o n n e c ti o n s .

3 . 4 . 1 . 1 *  Dry Barrel Hydrant (Frostproof Hydrant) .    A typ e  o f
h yd r an t wi th  th e  m ai n  c o n tr o l  va l ve  b e l o w th e  fr o s t l i n e
b e twe e n  th e  fo o tp i e c e  an d  th e  b a r r e l .

3 . 4 . 1 . 2  Flow Hydrant.    T h e  h yd r an t th at i s  u s e d  fo r  th e  fo w
an d  fo w m e a s u r e m e n t o f wate r  d u r i n g a fo w te s t.

3 . 4 . 1 . 3 *  Private Fire Hydrant.    A val ve d  c o n n e c ti o n  o n  a
wate r  s u p p l y s ys te m  h avi n g  o n e  o r  m o r e  o u tl e ts  th a t i s  u s e d

to  s u p p l y h o s e  an d  fr e  d e p a r tm e n t p u m p e r s  wi th  wate r  o n
p r i vate  p r o p e r ty.

3 . 4 . 1 . 4  Public Hydrant.    A val ve d  c o n n e c ti o n  o n  a wa te r
s u p p l y s ys te m  h avi n g  o n e  o r  m o r e  o u tl e ts  th at i s  u s e d  to
s u p p l y h o s e  an d  fr e  d e p ar tm e n t p u m p e r s  wi th  wate r.

3 . 4 . 1 . 5  Residual Hydrant.    T h e  h yd r a n t th a t i s  u s e d  fo r
m e a s u r i n g  s ta ti c  a n d  r e s i d u al  p r e s s u r e s  d u r i n g a fo w te s t.

3 . 4 . 1 . 6  Wet Barrel Hydrant.    A typ e  o f h yd r an t th at i s  i n te n ‐
d e d  fo r  u s e  wh e r e  th e r e  i s  n o  d an g e r  o f fr e e z i n g  we a th e r

an d  wh e r e  e a c h  o u tl e t i s  p r o vi d e d  wi th  a va l ve  an d  a n  o u tl e t.

C h ap te r 4    G e n e ral  Re q ui re m e n ts

4 . 1 *  P l an s .

4 . 1 . 1    Wo r ki n g p l an s  s h a l l  b e  s u b m i tte d  fo r  ap p r o val  to  th e
au th o r i ty h a vi n g j u r i s d i c ti o n  b e fo r e  an y e q u i p m e n t i s  i n s tal l e d
o r  r e m o d e l e d .

4 . 1 . 2    D e vi a ti o n  fr o m  a p p r o ve d  p l an s  s h al l  r e q u i r e  p e r m i s s i o n
o f th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

4 . 1 . 3    Wo r ki n g  p l an s  s h a l l  b e  d r a wn  to  a n  i n d i c a te d  s c al e  o n
s h e e ts  o f u n i fo r m  s i z e ,  wi th  a p l an  o f e ac h  fo o r  a s  a p p l i c a b l e ,

a n d  s h al l  i n c l u d e  th e  fo l l o wi n g i te m s  th at p e r ta i n  to  th e  d e s i gn
o f th e  s ys te m :

( 1 ) N a m e  o f o wn e r
( 2 ) L o c ati o n ,  i n c l u d i n g  s tr e e t ad d r e s s
( 3 ) P o i n t o f c o m p as s
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( 4 ) A g r ap h i c  r e p r e s e n ta ti o n  o f th e  s c al e  u s e d  o n  a l l  p l an s
( 5 ) N a m e  a n d  ad d r e s s  o f c o n tr ac to r
( 6 ) S i z e  an d  l o c ati o n  o f al l  wate r  s u p p l i e s
( 7 ) S i z e  a n d  l o c a ti o n  o f s tan d p i p e  r i s e r s ,  h o s e  o u tl e ts ,  h an d

h o s e ,  m o n i to r  n o z z l e s ,  an d  r e l ate d  e q u i p m e n t
( 8 ) T h e  fo l l o wi n g  i te m s  th a t p e r ta i n  to  p r i va te  fr e  s e r vi c e

m a i n s :

( a) S i z e
( b ) L e n g th
( c ) L o c ati o n
( d ) We i g h t
( e ) M ate r i a l
( f) P o i n t o f c o n n e c ti o n  to  c i ty m ai n
( g) S i z e s ,  typ e s ,  a n d  l o c ati o n s  o f va l ve s ,  val ve  i n d i c a‐

to r s ,  r e g u l ato r s ,  m e te r s ,  an d  val ve  p i ts
( h ) D e p th  at wh i c h  th e  to p  o f th e  p i p e  i s  l ai d  b e l o w

g r ad e
( i ) M e th o d  o f r e s tr ai n t

( 9 ) T h e  fo l l o wi n g i te m s  th at p e r tai n  to  h yd r an ts :

( a) S i z e  an d  l o c a ti o n ,  i n c l u d i n g s i z e  an d  n u m b e r  o f
o u tl e ts  an d  wh e th e r  o u tl e ts  a r e  to  b e  e q u i p p e d
wi th  i n d e p e n d e n t ga te  val ve s

( b ) T h r e a d  s i z e  a n d  c o u p l i n g ad ap te r  s p e c ifc ati o n s  i f
d i ffe r e n t fr o m  N F PA 1 9 6 3

( c ) Wh e th e r  h o s e  h o u s e s  an d  e q u i p m e n t ar e  to  b e
p r o vi d e d ,  a n d  b y wh o m

( d ) S tati c  an d  r e s i d u a l  h yd r an ts  u s e d  i n  fo w
( e ) M e th o d  o f r e s tr ai n t

( 1 0 ) S i z e ,  l o c a ti o n ,  an d  p i p i n g  a r r an g e m e n t o f fr e  d e p a r t‐
m e n t c o n n e c ti o n s

4 . 1 . 4    T h e  wo r ki n g  p l a n  s u b m i tta l  s h al l  i n c l u d e  th e  m an u fa c ‐
tu r e r ' s  i n s ta l l a ti o n  i n s tr u c ti o n s  fo r  an y s p e c i al l y l i s te d  e q u i p ‐

m e n t,  i n c l u d i n g  d e s c r i p ti o n s ,  ap p l i c ati o n s ,  a n d  l i m i ta ti o n s  fo r
an y d e vi c e s ,  p i p i n g,  o r  ftti n g s .

4 . 2  I n s tal l ati o n  Wo rk.

4 . 2 . 1    I n s ta l l ati o n  wo r k s h al l  b e  p e r fo r m e d  b y fu l l y e x p e r i ‐
e n c e d  an d  r e s p o n s i b l e  p e r s o n s .

4 . 2 . 2    T h e  au th o r i ty h a vi n g j u r i s d i c ti o n  s h a l l  a l wa ys  b e  c o n s u l ‐
te d  b e fo r e  th e  i n s ta l l ati o n  o r  r e m o d e l i n g  o f p r i vate  fr e  s e r vi c e

m a i n s .

C h ap te r 5    Wate r S up p l i e s

5 . 1 *  C o n n e c ti o n  to  Wate r wo rks  S ys te m s .

5 . 1 . 1    A c o n n e c ti o n  to  a r e l i ab l e  wate r wo r ks  s ys te m  s h al l  b e  a n
a c c e p ta b l e  wate r  s u p p l y s o u r c e .

5 . 1 . 2 *    T h e  fo w r a te  a n d  p r e s s u r e  o f a p u b l i c  wate r  s u p p l y
s h a l l  b e  d e te r m i n e d  fr o m  wa te rfo w te s t d ata o r  o th e r  ap p r o ve d
m e th o d .

5 . 2  S i z e  o f Fi re  M ai n s .

Δ 5 . 2 . 1  P ri vate  Fi re  S e r vi c e  M ai n s .

N 5 . 2 . 1 . 1    H yd r au l i c  c al c u l ati o n s  s h a l l  s h o w th a t th e  m ai n  i s  ab l e
to  s u p p l y th e  to tal  fo w r ate  at th e  r e q u i r e d  d e s i g n  p r e s s u r e .

N 5 . 2 . 1 . 2    F o r  m ai n s  th a t s u p p l y fr e  h yd r a n ts ,  p i p e  s i z e  s h a l l  n o t
b e  l e s s  th a n  6  i n .  ( 1 5 0  m m )  n o m i n a l  s i z e .

5 . 2 . 2  M ai n s  N o t S u p p l yi n g H yd ran ts .    F o r  m a i n s  th at d o  n o t
s u p p l y h yd r an ts ,  p i p e  s i z e s  l e s s  th an  6  i n .  ( 1 5 0  m m )  n o m i n al

s i z e  s h al l  b e  p e r m i tte d  to  b e  u s e d  s u b j e c t to  th e  fo l l o wi n g
r e s tr i c ti o n s :

( 1 ) T h e  m ai n  s h a l l  s u p p l y o n l y th e  fo l l o wi n g typ e s  o f s ys te m s :

( a) Au to m ati c  s p r i n kl e r  s ys te m s
( b ) O p e n  s p r i n kl e r  s ys te m s
( c ) Wate r  s p r ay fx e d  s ys te m s
( d ) F o am  s ys te m s
( e ) S tan d p i p e  s ys te m s

( 2 ) H yd r a u l i c  c al c u l a ti o n s  s h a l l  s h o w th at th e  m a i n  i s  ab l e  to
s u p p l y th e  to tal  fo w r ate  at th e  r e q u i r e d  d e s i g n  p r e s s u r e .

( 3 ) S ys te m s  th at a r e  n o t h yd r au l i c a l l y c a l c u l ate d  s h a l l  h ave  a
m a i n  at l e as t as  l ar g e  as  th e  r i s e r.

5 . 3  P re s s u re - Re gu l ati n g D e vi c e s  an d  M e te rs .

5 . 3 . 1    P r e s s u r e - r e gu l ati n g  va l ve s  s h a l l  n o t b e  u s e d .

5 . 3 . 1 . 1    P r e s s u r e - r e gu l ati n g  val ve s  s h a l l  b e  p e r m i tte d  to  b e
u s e d  wh e n  ac c e p tab l e  to  th e  AH J .

5 . 3 . 2    Wh e r e  m e te r s  a r e  r e q u i r e d ,  th e y s h a l l  b e  l i s te d  fo r  fr e
p r o te c ti o n  s e r vi c e .

5 . 4 *  C o n n e c ti o n  fro m  Wate r wo rks  S ys te m s .

5 . 4 . 1    T h e  r e q u i r e m e n ts  o f th e  p u b l i c  h e al th  AH J  s h a l l  b e
d e te r m i n e d  an d  fo l l o we d .

5 . 4 . 2    Wh e r e  a b ac kfo w p r e ve n ti o n  d e vi c e  i s  i n s ta l l e d  to  gu ar d
a ga i n s t p o s s i b l e  c r o s s -c o n tam i n a ti o n  o f th e  p u b l i c  wate r  s ys te m ,

i t s h a l l  b e  l i s te d  fo r  fr e  p r o te c ti o n  s e r vi c e .

5 . 4 . 2 . 1 *    Wh e r e  a  c h e c k va l ve  o r  al ar m  c h e c k va l ve  i s  p e r m i tte d
b y th e  AH J  i n  l i e u  o f a  b ac kfo w p r e ve n te r,  i t s h a l l  b e  l i s te d  fo r
fr e  p r o te c ti o n  s e r vi c e .

5 . 5  C o n n e c ti o n s  to  P u b l i c  Wate r S ys te m s .    C o n n e c ti o n s  to
p u b l i c  wa te r  s ys te m s  s h a l l  b e  ar r a n ge d  to  b e  i s o l a te d  b y o n e  o f
th e  m e th o d s  p e r m i tte d  i n  6 . 2 . 9 .

5 . 6 *  P u m p s .    F i r e  p u m p  u n i ts  i n s ta l l e d  i n  ac c o r d an c e  wi th
N F PA 2 0  an d  c o n n e c te d  to  a  wate r  s u p p l y s o u r c e  c o m p l yi n g

wi th  S e c ti o n s  5 . 5 ,  5 . 7 ,  o r  5 . 8  s h al l  u s e  a n  a c c e p ta b l e  wate r
s u p p l y s o u r c e .

5 . 7  Tan k s .    Tan ks  s h al l  b e  i n s ta l l e d  i n  a c c o r d a n c e  wi th
N F PA 2 2 .

5 . 8  P e n s to c ks ,  Ri ve rs ,  L ake s ,  o r Re s e r vo i rs .    Wate r  s u p p l y
c o n n e c ti o n s  fr o m  p e n s to c ks ,  r i ve r s ,  l ake s ,  o r  r e s e r vo i r s  s h al l  b e
d e s i g n e d  to  p r e ve n t th e  i n tr o d u c ti o n  o f m u d  an d  s e d i m e n t an d
s h a l l  b e  p r o vi d e d  wi th  a p p r o ve d ,  d o u b l e ,  r e m o vab l e  s c r e e n s  o r

ap p r o ve d  s tr ai n e r s  i n s tal l e d  i n  an  ap p r o ve d  m a n n e r.

N 5 . 8 . 1 *    Wh e n  wa te r  s u p p l y c o n n e c ti o n s  a r e  fr o m  p e n s to c ks ,
r i ve r s ,  l ake s ,  o r  r e s e r vo i r s ,  m e as u r e s  s h al l  b e  ta ke n  to  p r e ve n t

fr e e z i n g  a t th e  wate r  s u p p l y i n l e t.

5 . 9 *  Re m o te  Fi re  D e p ar tm e n t C o n n e c ti o n s .

5 . 9 . 1  G e n e ral .    Wh e r e  th e  AH J  r e q u i r e s  a  r e m o te  fr e  d e p a r t‐
m e n t c o n n e c ti o n  fo r  s ys te m s  r e q u i r i n g o n e  b y an o th e r  s ta n d ‐
a r d ,  a fr e  d e p ar tm e n t c o n n e c ti o n  s h a l l  b e  p r o vi d e d  a s

d e s c r i b e d  i n  S e c ti o n  5 . 9 .

5 . 9 . 1 . 1    F i r e  d e p a r tm e n t c o n n e c ti o n s  s h al l  b e  p e r m i tte d  to  b e
o m i tte d  wh e r e  ap p r o ve d  b y th e  AH J .

N 5 . 9 . 1 . 2    A s i n g l e  fr e  d e p a r tm e n t c o n n e c ti o n  s h al l  b e  p e r m i t‐
te d  to  s u p p l y m u l ti p l e  b u i l d i n g s  wh e r e  ac c e p tab l e  to  th e  AH J .
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5 . 9 . 1 . 3    F i r e  d e p ar tm e n t c o n n e c ti o n s  s h al l  b e  o f an  a p p r o ve d
typ e .

Δ 5 . 9 . 1 . 4    F i r e  d e p a r tm e n t c o n n e c ti o n s  s h al l  b e  e q u i p p e d  wi th
ap p r o ve d  p l u g s  o r  c a p s  th a t ar e  s e c u r e d  an d  ar r a n ge d  fo r
r e m o val  b y fr e  d e p a r tm e n ts .

5 . 9 . 1 . 5    F i r e  d e p ar tm e n t c o n n e c ti o n s  s h al l  b e  p r o te c te d  wh e r e
s u b j e c t to  m e c h a n i c al  d am a ge .

5 . 9 . 2  C o u p l i n gs .

5 . 9 . 2 . 1    T h e  fr e  d e p a r tm e n t c o n n e c ti o n ( s )  s h al l  u s e  an  N H
i n te r n al  th r e ad e d  s wi ve l  ftti n g ( s )  wi th  a n  N H  s tan d ar d
th r e ad ( s ) ,  e x c e p t as  p e r m i tte d  b y 5 . 9 . 2 . 3  an d  5 . 9 . 2 . 4 .

5 . 9 . 2 . 2    At l e a s t o n e  o f th e  c o n n e c ti o n s  s h a l l  b e  th e  2 . 5  to
7 . 5  N H  s tan d ar d  th r e ad  s p e c ife d  i n  N F PA 1 9 6 3 .

5 . 9 . 2 . 3    Wh e r e  l o c a l  fr e  d e p ar tm e n t c o n n e c ti o n s  u s e  th r e ad s
th at d o  n o t c o n fo r m  to  N F PA 1 9 6 3 ,  th e  AH J  s h a l l  d e s i g n ate  th e
th r e a d  to  b e  u s e d .

5 . 9 . 2 . 4    N o n th r e a d e d  c o u p l i n g s  s h a l l  b e  p e r m i tte d  wh e r e
r e q u i r e d  b y th e  AH J .

5 . 9 . 2 . 4 . 1    N o n th r e a d e d  c o u p l i n g s  s h a l l  b e  l i s te d .

5 . 9 . 3  Val ve s .

5 . 9 . 3 . 1    A l i s te d  c h e c k val ve  s h al l  b e  i n s tal l e d  i n  th e  p i p i n g
fr o m  e ac h  fr e  d e p a r tm e n t c o n n e c ti o n .

5 . 9 . 3 . 2    C o n tr o l  val ve s  s h a l l  n o t b e  i n s tal l e d  i n  th e  p i p i n g  fr o m
th e  fr e  d e p ar tm e n t c o n n e c ti o n  to  th e  fr e  s e r vi c e  m ai n .

5 . 9 . 3 . 2 . 1 *    C o n tr o l  va l ve s  s h a l l  b e  p e r m i tte d  i n  th e  s ys te m
p i p i n g  d o wn s tr e a m  o f th e  fr e  d e p ar tm e n t c o n n e c ti o n  p i p i n g .

5 . 9 . 4  D rai n age .

5 . 9 . 4 . 1    T h e  p i p e  b e twe e n  th e  c h e c k va l ve  a n d  th e  o u ts i d e
h o s e  c o u p l i n g s h al l  b e  e q u i p p e d  wi th  an  a p p r o ve d  a u to m a ti c
d r ai n  va l ve .

5 . 9 . 4 . 2    T h e  a u to m a ti c  d r a i n  va l ve  s h al l  b e  i n s ta l l e d  i n  a  l o c a‐
ti o n  th at p e r m i ts  i n s p e c ti o n  an d  te s ti n g  as  r e q u i r e d  b y N F PA 2 5
an d  r e d u c e s  th e  l i ke l i h o o d  o f fr e e z i n g .

5 . 9 . 4 . 2 . 1    T h e  a u to m a ti c  d r i p  s h al l  b e  p e r m i tte d  to  b e  b u r i e d
wh e r e  p e r m i tte d  b y th e  AH J .

5 . 9 . 4 . 2 . 2    Wh e r e  th e  au to m ati c  d r i p  i s  b u r i e d  a s  al l o we d  b y
5 . 9 . 4 . 2 . 1 ,  th e  o u tl e t s h a l l  d i s c h a r ge  i n to  a b e d  o f c r u s h e d  s to n e
o r  p e a gr a ve l .

5 . 9 . 4 . 3    An  au to m ati c  d r a i n  val ve  i s  p e r m i tte d  to  b e  o m i tte d
fr o m  ar e as  wh e r e  th e  p i p i n g  i s  n o t s u b j e c t to  fr e e z i n g .

5 . 9 . 5  L o c ati o n  an d  S i gn age .

5 . 9 . 5 . 1 *    Re m o te  fr e  d e p a r tm e n t c o n n e c ti o n s  s h a l l  b e  l o c ate d
ad j a c e n t to  a s tr e e t o r  a n  ac c e s s  r o u te  to  p e r m i t fr e  d e p a r t‐
m e n t ap p ar a tu s  ac c e s s i b i l i ty,  o r  a t a  l o c ati o n  ap p r o ve d  b y th e
AH J .

5 . 9 . 5 . 2 *    Re m o te  fr e  d e p a r tm e n t c o n n e c ti o n s  s h a l l  b e  l o c a te d
an d  ar r a n ge d  s o  th at h o s e  l i n e s  c an  b e  atta c h e d  to  th e  i n l e ts
wi th o u t i n te r fe r e n c e .

5 . 9 . 5 . 3    E ac h  r e m o te  fr e  d e p a r tm e n t c o n n e c ti o n  s h a l l  b e
d e s i g n ate d  b y a  s i gn  as  fo l l o ws :

( 1 ) T h e  s i gn  s h a l l  h ave  r ai s e d  o r  e n gr a ve d  l e tte r s  a t l e as t 1  i n .
( 2 5  m m )  i n  h e i gh t o n  a  p l a te  o r  ftti n g .

( 2 ) * T h e  s i g n  s h a l l  i n d i c ate  th e  typ e  o f s ys te m  fo r  wh i c h  th e
c o n n e c ti o n  i s  i n te n d e d .

5 . 9 . 5 . 4    Wh e r e  th e  s ys te m  d e m an d  p r e s s u r e  e x c e e d s  1 5 0  p s i
( 1 0 . 3  b ar ) ,  a  s i gn  l o c a te d  at th e  fr e  d e p ar tm e n t c o n n e c ti o n
s h a l l  i n d i c a te  th e  r e q u i r e d  i n l e t p r e s s u r e .

5 . 9 . 5 . 5    Wh e r e  a r e m o te  fr e  d e p ar tm e n t c o n n e c ti o n  o n l y
s u p p l i e s  a p o r ti o n ( s )  o f th e  b u i l d i n g ,  a s i g n  s h a l l  b e  a ttac h e d  to

i n d i c ate  th e  p o r ti o n ( s )  o f th e  b u i l d i n g  s u p p l i e d .

5 . 9 . 5 . 6    Re m o te  fr e  d e p ar tm e n t c o n n e c ti o n s  s h al l  n o t b e
c o n n e c te d  o n  th e  s u c ti o n  s i d e  o f fr e  p u m p s .

5 . 9 . 5 . 7    Wh e r e  a  r e m o te  fr e  d e p a r tm e n t c o n n e c ti o n  s e r vi c e s
m u l ti p l e  b u i l d i n g s ,  s tr u c tu r e s ,  o r  l o c a ti o n s ,  a  s i g n  s h a l l  b e

p r o vi d e d  i n d i c ati n g  th e  b u i l d i n g s ,  s tr u c tu r e s ,  o r  l o c a ti o n s
s e r ve d .

C h ap te r 6    Wate r S u p p l y C o n n e c ti o n s

6 . 1  Val ve s .

6 . 1 . 1    Al l  val ve s  c o n tr o l l i n g  c o n n e c ti o n s  to  wa te r  s u p p l i e s  an d
to  s u p p l y p i p e s  to  wate r-b as e d  fr e  p r o te c ti o n  s ys te m s  s h a l l  b e

l i s te d  i n d i c a ti n g val ve s ,  e x c e p t a s  p e r m i tte d  b y 6 . 1 . 1 . 3  an d
6 . 1 . 1 . 4 .

6 . 1 . 1 . 1    A l i s te d  u n d e r g r o u n d  g ate  val ve  e q u i p p e d  wi th  a l i s te d
i n d i c a to r  p o s t s h a l l  b e  p e r m i tte d .

6 . 1 . 1 . 2    A l i s te d  wa te r  c o n tr o l  val ve  a s s e m b l y wi th  a p o s i ti o n
i n d i c a ti o n  c o n n e c te d  to  a r e m o te  s u p e r vi s o r y s tati o n  s h a l l  b e
p e r m i tte d .

6 . 1 . 1 . 3 *    A l i s te d ,  n o n i n d i c a ti n g va l ve ,  s u c h  a s  an  u n d e r g r o u n d
g ate  va l ve ,  i n c l u d i n g a T-wr e n c h ,  s h al l  b e  p e r m i tte d  to  b e  i n ‐

s tal l e d  i n  a r o ad way b o x  wh e n  a c c e p ta b l e  to  th e  AH J .

6 . 1 . 1 . 3 . 1    F o r  n e w i n s tal l a ti o n s ,  wh e r e  m o r e  th an  o n e  n o n i n d i ‐
c a ti n g u n d e r g r o u n d  g ate  val ve  i s  i n s ta l l e d  i n  a wa te r  s ys te m ,  a l l

u n d e r g r o u n d  g ate  val ve s  s h a l l  b e  o f th e  s a m e  o p e n i n g d i r e c ‐
ti o n .

6 . 1 . 1 . 4 *    A n e w c o n n e c ti o n  to  a m u n i c i p a l  wate r  s u p p l y s h a l l
b e  p e r m i tte d  to  u ti l i z e  a n o n l i s te d ,  n o n i n d i c ati n g  va l ve ,  i n c l u d ‐

i n g  a  T-wr e n c h  as  p a r t o f a  ta p p i n g a s s e m b l y.

6 . 1 . 1 . 4 . 1    F o r  n e w i n s tal l a ti o n s ,  wh e r e  m o r e  th an  o n e  n o n i n d i ‐
c a ti n g u n d e r g r o u n d  g ate  val ve  i s  i n s ta l l e d  i n  a wa te r  s ys te m ,  a l l

u n d e r g r o u n d  g ate  val ve s  s h a l l  b e  o f th e  s a m e  o p e n i n g d i r e c ‐
ti o n .

6 . 1 . 2    I n d i c a ti n g val ve s  s h a l l  n o t c l o s e  i n  l e s s  th an  5  s e c o n d s
wh e n  o p e r ate d  at m a x i m u m  p o s s i b l e  s p e e d  fr o m  th e  fu l l y o p e n

p o s i ti o n .

6 . 2  C o n n e c ti o n s  to  Wate r S u p p l i e s .

6 . 2 . 1    A va l ve  i n  ac c o r d an c e  wi th  S e c ti o n  6 . 1  s h a l l  b e  i n s tal l e d
i n  e ac h  p i p e l i n e  fr o m  e ac h  wate r  s u p p l y.

6 . 2 . 1 . 1    C o n tr o l  val ve s  s h a l l  n o t b e  i n s tal l e d  i n  th e  p i p i n g  fr o m
th e  fr e  d e p ar tm e n t c o n n e c ti o n  to  th e  p o i n t i t c o n n e c ts  to  th e
fr e  s e r vi c e  m ai n .

6 . 2 . 1 . 2    C o n tr o l  val ve s  s h al l  b e  p e r m i tte d  i n  th e  s ys te m  p i p i n g
d o wn s tr e a m  o f th e  fr e  d e p a r tm e n t c o n n e c ti o n .
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6 . 2 . 2    Wh e r e  m o r e  th an  o n e  wate r  s u p p l y e x i s ts ,  a  c h e c k val ve
s h a l l  b e  i n s tal l e d  i n  e a c h  c o n n e c ti o n .

6 . 2 . 2 . 1    E x c e p t fo r  th e  c h e c k val ve  i n s tal l e d  i n  th e  fr e  d e p a r t‐
m e n t c o n n e c ti o n  p i p i n g,  al l  c h e c k val ve s  s h al l  h ave  a c o n tr o l
va l ve  i n s ta l l e d  u p s tr e am  an d  d o wn s tr e a m  o f th e  c h e c k va l ve .

6 . 2 . 2 . 2 *    Wh e n  wa te r  s u p p l y c o n n e c ti o n s  s e r ve  as  o n e  s o u r c e
o f s u p p l y,  val ve s  s h al l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th  6 . 1 . 1  o n
b o th  s i d e s  o f al l  c h e c k va l ve s  r e q u i r e d  i n  6 . 2 . 2 .

6 . 2 . 3    C h e c k val ve s  s h al l  n o t b e  r e q u i r e d  i n  a  b r e a k ta n k wh e r e
b r e a k tan ks  a r e  u s e d  wi th  au to m ati c  fr e  p u m p s .

6 . 2 . 4    I n  th e  d i s c h ar g e  p i p e  fr o m  a p r e s s u r e  tan k o r  a g r avi ty
tan k o f l e s s  th an  1 5 , 0 0 0  g al  ( 5 7  m 3 )  c ap ac i ty,  a  c o n tr o l  val ve

s h a l l  n o t b e  r e q u i r e d  to  b e  i n s tal l e d  o n  th e  tan k s i d e  o f th e
c h e c k va l ve .

6 . 2 . 5 *    T h e  fo l l o wi n g  r e q u i r e m e n ts  s h al l  a p p l y wh e r e  a g r avi ty
ta n k i s  l o c ate d  o n  a to we r  i n  th e  yar d :

( 1 ) T h e  c o n tr o l  va l ve  o n  th e  tan k s i d e  o f th e  c h e c k val ve  s h a l l
b e  a n  o u ts i d e  s c r e w a n d  yo ke  o r a  l i s te d  i n d i c ati n g  va l ve .

( 2 ) T h e  o th e r  c o n tr o l  va l ve  s h al l  b e  a n  o u ts i d e  s c r e w an d
yo ke ,  a  l i s te d  i n d i c ati n g  va l ve ,  o r  a  l i s te d  val ve  h a vi n g a
p o s t-typ e  i n d i c ato r.

6 . 2 . 6 *    T h e  fo l l o wi n g  r e q u i r e m e n ts  s h al l  ap p l y wh e r e  a g r avi ty
tan k i s  l o c ate d  o n  a b u i l d i n g:

( 1 ) B o th  c o n tr o l  val ve s  s h al l  b e  o u ts i d e  s c r e w a n d  yo ke  o r
l i s te d  i n d i c ati n g  va l ve s .

( 2 ) Al l  ftti n g s  i n s i d e  th e  b u i l d i n g ,  e x c e p t th e  d r a i n  te e  an d
h e ate r  c o n n e c ti o n s ,  s h al l  b e  u n d e r  th e  c o n tr o l  o f a  l i s te d
va l ve .

6 . 2 . 7    Wh e r e  a p u m p  i s  l o c ate d  i n  a c o m b u s ti b l e  p u m p  h o u s e
o r  e x p o s e d  to  d an g e r  fr o m  fr e  o r  fal l i n g  wal l s ,  o r  wh e r e  a  tan k
d i s c h ar g e s  i n to  a p r i va te  fr e  s e r vi c e  m a i n  fe d  b y an o th e r

s u p p l y,  o n e  o f th e  fo l l o wi n g r e q u i r e m e n ts  s h a l l  b e  m e t:

( 1 ) * T h e  c h e c k va l ve  i n  th e  c o n n e c ti o n  s h al l  b e  l o c ate d  i n  a
p i t.

( 2 ) T h e  c o n tr o l  val ve  s h al l  b e  o f th e  p o s t i n d i c ato r  typ e  an d
l o c ate d  n o t l e s s  th a n  4 0  ft ( 1 2  m )  fr o m  o u ts i d e  b u i l d i n gs .

( 3 ) F o r  b u i l d i n gs  l e s s  th an  4 0  ft ( 1 2  m )  i n  h e i g h t,  a p o s t i n d i ‐
c a to r  val ve  s h al l  b e  p e r m i tte d  to  b e  i n s ta l l e d  c l o s e r  th an
4 0  ft ( 1 2  m )  b u t at l e as t as  fa r fr o m  th e  b u i l d i n g  a s  th e

h e i g h t o f th e  wal l  fa c i n g  th e  p o s t i n d i c a to r  va l ve .

6 . 2 . 8 *    Al l  c o n tr o l  va l ve s  s h a l l  b e  l o c a te d  wh e r e  ac c e s s i b l e  an d
fr e e  o f o b s tr u c ti o n s .

6 . 2 . 9    Al l  c o n n e c ti o n s  to  p r i vate  fr e  s e r vi c e  m ai n s  fo r  fr e
p r o te c ti o n  s ys te m s  s h al l  b e  ar r a n ge d  i n  ac c o r d a n c e  wi th  o n e  o f

th e  fo l l o wi n g  s o  th at th e y c a n  b e  i s o l ate d :

( 1 ) * A p o s t i n d i c a to r  va l ve  i n s tal l e d  n o t l e s s  th an  4 0  ft ( 1 2  m )
fr o m  th e  b u i l d i n g

( a) F o r b u i l d i n gs  l e s s  th a n  4 0  ft ( 1 2  m )  i n  h e i gh t,  a  p o s t
i n d i c a to r  val ve  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d
c l o s e r  th a n  4 0  ft ( 1 2  m )  b u t a t l e a s t a s  fa r  fr o m  th e

b u i l d i n g  as  th e  h e i g h t o f th e  wal l  fac i n g  th e  p o s t
i n d i c ato r  val ve .

( b ) P o s t i n d i c ati n g  val ve s  s h al l  b e  al l o we d  to  b e  c l o s e r
th an  4 0  ft ( 1 2  m )  to  th e  b u i l d i n g wh e n  a p r o p e r ty
l i n e  o r  o th e r  p h ys i c al  b ar ri e r s  m a ke  i t i m p o s s i b l e  to

h ave  a  p o s t i n d i c ati n g  va l ve  4 0  ft ( 1 2  m )  awa y.

( c ) P o s t i n d i c a ti n g va l ve s  s h al l  b e  al l o we d  to  b e  c l o s e r
th an  4 0  ft ( 1 2  m )  to  th e  b u i l d i n g wh e n  b u i l d i n g
d r i ve way o r  fr e  a c c e s s  r o ad ways  o r  o th e r  b u i l d i n g

tr a ffc  m ake  i t i m p r ac ti c al  to  b e  4 0  ft ( 1 2  m ) .
( 2 ) A wal l  p o s t i n d i c ato r  val ve  o n  r i s e r s  l o c ate d  wi th i n  th e

b u i l d i n g ,  e i th e r  a  n o n r i s i n g  s te m  g ate  va l ve  wi th  a wa l l
p o s t i n d i c ato r  o r  a  l i s te d  b u tte rfy val ve  wi th  a n  i n d i c a ti n g

h a n d l e  e x te n d i n g  o u t th r o u g h  th e  b u i l d i n g wa l l .
( 3 ) An  i n d i c ati n g  va l ve  i n  a  p i t,  i n s tal l e d  i n  a c c o r d a n c e  wi th

S e c ti o n  6 . 4
( 4 ) * A b ac kfo w p r e ve n te r  wi th  at l e as t o n e  i n d i c ati n g  va l ve

n o t l e s s  th a n  4 0  ft ( 1 2  m )  fr o m  th e  b u i l d i n g

( a) F o r  b u i l d i n g s  l e s s  th an  4 0  ft ( 1 2  m )  i n  h e i g h t,  a
b a c kfo w p r e ve n te r  wi th  at l e a s t o n e  i n d i c ati n g  val ve
s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  c l o s e r  th an  4 0  ft

( 1 2  m )  b u t at l e as t a s  far  fr o m  th e  b u i l d i n g as  th e
h e i g h t o f th e  wal l  fa c i n g  th e  b ac kfo w p r e ve n te r.

( b ) B ac kfo w p r e ve n te r  val ve s  s h al l  b e  a l l o we d  to  b e
c l o s e r  th a n  4 0  ft ( 1 2  m )  to  th e  b u i l d i n g wh e n  a
p r o p e r ty l i n e  o r  o th e r  p h ys i c al  b a r r i e r s  m ake  i t

i m p o s s i b l e  to  h ave  a  b ac kfo w p r e ve n te r  val ve  4 0  ft
( 1 2  m )  awa y.

( c ) B ac kfo w p r e ve n te r  val ve s  s h al l  b e  a l l o we d  to  b e
c l o s e r  th a n  4 0  ft ( 1 2  m )  to  th e  b u i l d i n g  wh e n  b u i l d ‐

i n g d r i ve way o r  fr e  ac c e s s  r o ad ways  o r  o th e r  b u i l d ‐
i n g tr affc  m a ke  i t i m p r a c ti c a l  to  b e  4 0  ft ( 1 2  m ) .

( 5 ) * A n o n i n d i c ati n g  val ve ,  s u c h  as  an  u n d e r g r o u n d  n o n r i s i n g
s te m  g ate  va l ve  wi th  a n  a p p r o ve d  r o a d wa y b o x ,  c o m p l e te

wi th  T-wr e n c h ,  l o c ate d  n o t l e s s  th an  4 0  ft ( 1 2  m )  fr o m  th e
b u i l d i n g

( a) F o r  b u i l d i n g s  l e s s  th an  4 0  ft ( 1 2  m )  i n  h e i g h t,  a
n o n i n d i c a ti n g val ve ,  s u c h  a s  an  u n d e r g r o u n d  n o n ‐
r i s i n g  s te m  g ate  val ve  wi th  an  ap p r o ve d  r o a d wa y

b o x ,  c o m p l e te  wi th  T- wr e n c h ,  s h a l l  b e  p e r m i tte d  to
b e  i n s ta l l e d  c l o s e r  th a n  4 0  ft ( 1 2  m )  b u t at l e a s t a s

far  fr o m  th e  b u i l d i n g  as  th e  h e i gh t o f th e  wa l l  fac i n g
th e  n o n i n d i c ati n g  val ve .

( b ) A n o n i n d i c a ti n g va l ve ,  s u c h  a s  an  u n d e r g r o u n d
n o n r i s i n g s te m  g ate  val ve  wi th  a n  a p p r o ve d  r o a d wa y

b o x  c o m p l e te  wi th  T-wr e n c h  s h al l  b e  a l l o we d  to  b e
c l o s e r  th a n  4 0  ft ( 1 2  m )  to  th e  b u i l d i n g wh e n  a
p r o p e r ty l i n e  o r  o th e r  p h ys i c a l  b a r r i e r s  m ake  i t

i m p o s s i b l e  to  h ave  th e  val ve  4 0  ft ( 1 2  m )  away.
( 6 ) I n d i c ati n g  c o n tr o l  va l ve s  i n s ta l l e d  i n  a fr e - r ate d  r o o m

ac c e s s i b l e  fr o m  th e  e x te r i o r
( 7 ) I n d i c ati n g  c o n tr o l  va l ve s  i n  a  fr e -r a te d  s tai r  e n c l o s u r e

ac c e s s i b l e  fr o m  th e  e x te r i o r  a s  p e r m i tte d  b y th e  AH J
( 8 ) An y o th e r  val ve  typ e  o r  l o c ati o n  as  p e r m i tte d  b y th e  AH J .

6 . 3  P o s t I n d i c ato r Val ve s .

6 . 3 . 1    Wh e r e  p o s t i n d i c ato r  val ve s  ar e  u s e d ,  th e y s h al l  b e  s e t s o
th a t th e  to p  o f e a c h  p o s t i s  3 2  i n .  to  4 0  i n .  ( 8 0 0  m m  to

1 0 0 0  m m )  a b o ve  th e  fn al  gr a d e .

6 . 3 . 2    Wh e r e  p o s t i n d i c a to r  val ve s  ar e  u s e d ,  th e y s h a l l  b e
p r o te c te d  ag ai n s t m e c h a n i c al  d am a ge  wh e r e  n e e d e d .

6 . 4  Val ve s  i n  P i ts .

Δ 6 . 4 . 1    Va l ve  p i ts  l o c a te d  o n  th e  d i s c h ar g e  p i p e  o f an  e l e va te d
tan k s h al l  b e  d e s i gn e d  i n  ac c o r d an c e  wi th  N F PA 2 2 .

6 . 4 . 2    Wh e r e  u s e d ,  val ve  p i ts  s h a l l  b e  o f a  s i z e  to  p e r m i t ac c e s s
fo r  i n s p e c ti o n ,  o p e r a ti o n ,  te s ti n g,  m ai n te n a n c e ,  a n d  r e m o va l  o f
e q u i p m e n t c o n tai n e d  th e r e i n .
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Δ 6 . 4 . 3    Va l ve  p i ts  s h al l  b e  c o n s tr u c te d  an d  ar r a n ge d  to  p r o te c t
th e  i n s tal l e d  e q u i p m e n t fr o m  m o ve m e n t o f e a r th ,  fr e e z i n g ,  an d

a c c u m u l a ti o n  o f wate r.

6 . 4 . 3 . 1    D e p e n d i n g  o n  s o i l  c o n d i ti o n s  an d  th e  s i z e  o f th e  p i t,
val ve  p i ts  s h al l  b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f a n y o f th e

fo l l o wi n g  m a te r i al s :

( 1 ) P o u r e d -i n -p l a c e  o r  p r e c as t c o n c r e te ,  wi th  o r  wi th o u t r e i n ‐
fo r c e m e n t

( 2 ) B r i c k
( 3 ) O th e r  a p p r o ve d  m ate r i a l s

6 . 4 . 3 . 2    Wh e r e  th e  wate r  tab l e  i s  l o w a n d  th e  s o i l  i s  p o r o u s ,
c r u s h e d  s to n e  o r  g r ave l  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  th e
fo o r  o f th e  p i t.

6 . 4 . 4    T h e  l o c ati o n  o f th e  val ve  s h al l  b e  m ar ke d ,  an d  th e  c o ve r
o f th e  p i t s h a l l  b e  ke p t fr e e  o f o b s tr u c ti o n s .

6 . 5  B ac kfo w P re ve n ti o n  As s e m b l i e s .

6 . 5 . 1    Wh e r e  u s e d  i n  a c c o r d a n c e  wi th  6 . 2 . 9 ( 4 ) ,  b ac kfo w
p r e ve n ti o n  a s s e m b l i e s  s h a l l  b e  i n s tal l e d  i n  ac c o r d a n c e  wi th

th e i r  i n s tal l a ti o n  i n s tr u c ti o n s .

6 . 5 . 2    B a c kfo w p r e ve n ti o n  as s e m b l i e s  s h al l  b e  p r o te c te d
a ga i n s t m e c h a n i c al  d am ag e  an d  fr e e z i n g  wh e r e  th e  p o te n ti al
e x i s ts .

6 . 6  S e c ti o n al  Val ve s .

6 . 6 . 1 *    S e c ti o n al  val ve s  s h al l  b e  p r o vi d e d  o n  l o o p e d  s ys te m s  a t
l o c a ti o n s  wi th i n  p i p i n g  s e c ti o n s  s u c h  th at th e  n u m b e r  o f fr e

p r o te c ti o n  c o n n e c ti o n s  b e twe e n  s e c ti o n al  val ve s  d o e s  n o t
e x c e e d  s i x .

6 . 6 . 2    A s e c ti o n a l  va l ve  s h a l l  b e  p r o vi d e d  at th e  fo l l o wi n g l o c a‐
ti o n s :

( 1 ) O n  e ac h  b an k o f a  r i ve r,  p o n d ,  o r  l ake  wh e r e  a m ai n
c r o s s e s  wate r

( 2 ) O u ts i d e  th e  b u i l d i n g  fo u n d a ti o n ( s )  wh e r e  a m a i n  o r  a
s e c ti o n  o f a m ai n  i s  i n s ta l l e d  u n d e r  a  b u i l d i n g

6 . 7  I d e n ti fyi n g an d  S e c u ri n g Val ve s .

6 . 7 . 1    I d e n tifc ati o n  s i g n s  s h al l  b e  p r o vi d e d  at e ac h  val ve  to
i n d i c ate  th e  va l ve ’ s  fu n c ti o n  an d  th e  p ar t o f th e  s ys te m  th e
va l ve  c o n tr o l s .

6 . 7 . 1 . 1    I d e n tifc a ti o n  s i gn s  i n  6 . 7 . 1  s h a l l  n o t b e  r e q u i r e d  fo r
u n d e r g r o u n d  g ate  va l ve s  wi th  r o a d wa y b o x e s .

6 . 7 . 2 *    C o n tr o l  val ve s  s h al l  b e  s u p e r vi s e d  b y o n e  o f th e  fo l l o w‐
i n g  m e th o d s :

( 1 ) C e n tr al  s ta ti o n ,  p r o p r i e ta r y,  o r  r e m o te  s ta ti o n  s i g n al i n g
s e r vi c e

( 2 ) L o c al  s i gn a l i n g  s e r vi c e  th a t c au s e s  th e  s o u n d i n g  o f a n
au d i b l e  s i g n al  at a  c o n s tan tl y a tte n d e d  l o c ati o n

( 3 ) An  a p p r o ve d  p r o c e d u r e  to  e n s u r e  th a t val ve s  a r e  l o c ke d
i n  th e  c o r r e c t p o s i ti o n

( 4 ) An  a p p r o ve d  p r o c e d u r e  to  ve r i fy th a t val ve s  a r e  l o c ate d
wi th i n  fe n c e d  e n c l o s u r e s  u n d e r  th e  c o n tr o l  o f th e  o wn e r,

s e a l e d  i n  th e  o p e n  p o s i ti o n ,  an d  i n s p e c te d  we e kl y

6 . 7 . 3    S u p e r vi s i o n  o f u n d e r g r o u n d  ga te  va l ve s  wi th  r o ad way
b o x e s  s h a l l  n o t b e  r e q u i r e d .

6 . 8  C h e c k Val ve s .    C h e c k va l ve s  s h a l l  b e  p e r m i tte d  to  b e  i n ‐
s tal l e d  i n  a ve r ti c al  o r  h o r i z o n ta l  p o s i ti o n  i n  ac c o r d an c e  wi th

th e i r  l i s ti n g.

C h ap te r 7    H yd ran ts

7 . 1 *  G e n e ral .

7 . 1 . 1    H yd r an ts  s h a l l  b e  l i s te d  a n d  ap p r o ve d .

Δ 7 . 1 . 1 . 1    T h e  c o n n e c ti o n  fr o m  th e  h yd r an t to  th e  m a i n  s h a l l
n o t b e  l e s s  th an  6  i n .  ( 1 5 0 )  ( n o m i n a l ) .

7 . 1 . 1 . 2    A l i s te d  c o n tr o l  va l ve  s h al l  b e  i n s tal l e d  i n  e a c h  h yd r an t
c o n n e c ti o n .

Δ 7 . 1 . 1 . 2 . 1    A val ve  r e q u i r e d  b y 7 . 1 . 1 . 2  s h a l l  b e  p e r m i tte d  to  b e  a
l i s te d ,  n o n i n d i c a ti n g va l ve ,  s u c h  as  an  u n d e r g r o u n d  g ate  val ve

i n  a r o ad way b o x .

7 . 1 . 1 . 2 . 2    Va l ve s  r e q u i r e d  b y 7 . 1 . 1 . 2  s h al l  b e  i n s ta l l e d  wi th i n
2 0  ft ( 6 . 1  m )  o f th e  h yd r an t.

7 . 1 . 1 . 2 . 2 . 1    Va l ve s  s h al l  b e  c l e ar l y i d e n tife d  an d  ke p t fr e e  o f
o b s tr u c ti o n s .

7 . 1 . 1 . 2 . 3    Wh e r e  va l ve s  c an n o t b e  l o c a te d  i n  a c c o r d an c e  wi th
7 . 1 . 1 . 2 . 2 ,  val ve  l o c ati o n s  s h al l  b e  p e r m i tte d  wh e r e  ap p r o ve d  b y
th e  AH J .

Δ 7 . 1 . 1 . 3 *    T h e  n u m b e r,  s i z e ,  a n d  ar r a n ge m e n t o f o u tl e ts ;  th e
s i z e  o f th e  m ai n  va l ve  o p e n i n g;  th e  s i z e  o f th e  b a r r e l ;  an d  th e

c o l o r  o f th e  h yd r an t s h al l  b e  d e te r m i n e d  b y th e  r e q u i r e d  fo w
an d  p r e s s u r e  fo r  th e  p r o te c ti o n  to  b e  p r o vi d e d  a n d  s h al l  b e
ap p r o ve d  b y th e  AH J .

7 . 1 . 1 . 4    I n d e p e n d e n t ga te  val ve s  o n  2 1 ∕2  i n .  ( 6 5  m m )  o u tl e ts
s h a l l  b e  p e r m i tte d .

7 . 1 . 2    H yd r an t o u tl e t th r e ad s  s h a l l  h ave  N H S  e x te r n a l  th r e ad s
fo r  th e  s i z e  o u tl e t( s )  s u p p l i e d  a s  s p e c ife d  i n  N F PA 1 9 6 3 .

7 . 1 . 3    Wh e r e  l o c al  fr e  d e p ar tm e n t c o n n e c ti o n s  d o  n o t
c o n fo r m  to  N F PA 1 9 6 3 ,  th e  AH J  s h a l l  d e s i g n ate  th e  c o n n e c ti o n

to  b e  u s e d .

7 . 2  N um b e r an d  L o c ati o n .

7 . 2 . 1 *    H yd r a n ts  s h al l  b e  p r o vi d e d  an d  s p ac e d  i n  ac c o r d a n c e
wi th  th e  r e q u i r e m e n ts  o f th e  AH J .

7 . 2 . 2    P u b l i c  h yd r an ts  s h a l l  b e  p e r m i tte d  to  b e  r e c o g n i z e d  a s
m e e ti n g  al l  o r  p ar t o f th e  r e q u i r e m e n ts  o f S e c ti o n  7 . 2 .

7 . 2 . 3 *    H yd r a n ts  s h al l  b e  l o c a te d  n o t l e s s  th an  4 0  ft ( 1 2  m )
fr o m  th e  b u i l d i n gs  o r  s tr u c tu r e s  to  b e  p r o te c te d .

7 . 2 . 4    Wh e r e  h yd r a n ts  c a n n o t b e  l o c a te d  i n  ac c o r d an c e  wi th
7 . 2 . 3 ,  h yd r an ts  l o c a te d  c l o s e r  th a n  4 0  ft ( 1 2  m )  fr o m  th e  b u i l d ‐

i n g o r  wal l  h yd r a n ts  s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e
a p p r o ve d  b y th e  AH J .

7 . 3  I n s tal l ati o n .

7 . 3 . 1 *    H yd r a n ts  s h al l  b e  i n s tal l e d  o n  fat s to n e s ,  c o n c r e te
s l ab s ,  o r  o th e r  ap p r o ve d  m ate r i al s .

7 . 3 . 2    S m a l l  s to n e s  o r  an  a p p r o ve d  e q u i va l e n t s h a l l  b e  p r o vi ‐
d e d  b e l o w a n d  ar o u n d  th e  d r ai n  i n  an  a d e q u a te  a m o u n t to

p r e ve n t th e  we e p  h o l e  fr o m  b e i n g c l o gg e d  wi th  n ati ve  s o i l ,
m u d ,  o r  d e b r i s  th a t wo u l d  p r e ve n t ad e q u ate  d r ai n a ge  fo r  d r y
b a r r e l  h yd r an ts .
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Δ 7 . 3 . 2 . 1    Wh e r e  s o i l  i s  s u c h  th at th e  h yd r a n ts  wi l l  n o t d r ai n  wi th
th e  a r r an g e m e n t s p e c ife d  i n  7 . 3 . 2 ,  o r  wh e r e  g r o u n d wate r

s tan d s  a t l e ve l s  ab o ve  th at o f th e  d r a i n ,  th e  h yd r an t d r ai n  s h a l l
b e  p l u g g e d  b e fo r e  i n s tal l ati o n .

7 . 3 . 2 . 1 . 1 *    H yd r a n ts  wi th  d r ai n  p l u gs  s h al l  b e  m ar ke d  to  i n d i ‐
c a te  th e  n e e d  fo r  p u m p i n g  o u t a fte r  u s ag e .

7 . 3 . 3 *    T h e  c e n te r  o f a  h o s e  o u tl e t s h a l l  b e  n o t l e s s  th an  1 8  i n .
( 4 5 0  m m )  ab o ve  fn a l  g r ad e .

7 . 3 . 3 . 1    T h e  c e n te r  o f a  h o s e  o u tl e t s h a l l  n o t b e  m o r e  th an
3 6  i n .  ( 9 0 0  m m )  ab o ve  fn a l  g r ad e .

7 . 3 . 3 . 2    T h e  c e n te r  o f a h o s e  o u tl e t l o c a te d  i n  a  h o s e  h o u s e
s h a l l  n o t b e  l e s s  th an  1 2  i n .  ( 3 0 0  m m )  a b o ve  th e  fo o r.

7 . 3 . 4    H yd r an ts  s h a l l  b e  r e s tr ai n e d  i n  a c c o r d a n c e  wi th  th e
r e q u i r e m e n ts  o f C h ap te r  1 0 .

7 . 3 . 5    H yd r an ts  s h al l  b e  p r o te c te d  i f s u b j e c t to  m e c h an i c al
d am a ge ,  i n  ac c o r d a n c e  wi th  th e  r e q u i r e m e n ts  o f C h ap te r  1 0 .

7 . 3 . 5 . 1    T h e  m e an s  o f h yd r an t p r o te c ti o n  s h a l l  b e  ar r a n ge d  s o
th a t i t d o e s  n o t i n te r fe r e  wi th  th e  c o n n e c ti o n  to ,  o r  o p e r a ti o n
o f,  h yd r an ts .

Δ 7 . 3 . 6    T h e  fo l l o wi n g s h a l l  n o t b e  i n s tal l e d  b e twe e n  a fr e
h yd r an t a n d  th e  c o n tr o l  val ve  fo r  th a t h yd r an t:

( 1 ) C h e c k val ve s
( 2 ) D e te c to r  c h e c k val ve s
( 3 ) B ac kfo w p r e ve n ti o n  val ve s
( 4 ) O th e r  s i m i l a r  a p p u r te n an c e s

C h ap te r 8    H o s e  H o u s e s  an d  E q u i p m e n t

8 . 1  G e n e ral .

8 . 1 . 1 *    A s u p p l y o f h o s e  an d  e q u i p m e n t s h al l  b e  p r o vi d e d
wh e r e  h yd r a n ts  ar e  i n te n d e d  fo r  u s e  b y p l an t p e r s o n n e l  o r  a
fr e  b r i g ad e .

8 . 1 . 1 . 1    T h e  q u an ti ty an d  typ e  o f h o s e  an d  e q u i p m e n t s h a l l
d e p e n d  o n  th e  fo l l o wi n g :

( 1 ) N u m b e r  an d  l o c a ti o n  o f h yd r an ts  r e l ati ve  to  th e  p r o te c ‐
te d  p r o p e r ty

( 2 ) E x te n t o f th e  h a z a r d
( 3 ) F i r e -fg h ti n g c ap ab i l i ti e s  o f p o te n ti al  u s e r s

8 . 1 . 1 . 2    T h e  AH J  s h a l l  b e  c o n s u l te d  r e g ar d i n g  q u an ti ty an d
typ e  o f h o s e .

8 . 1 . 2    H o s e  s h a l l  b e  s to r e d  s o  i t i s  a c c e s s i b l e  an d  i s  p r o te c te d
fr o m  th e  we ath e r.

8 . 1 . 2 . 1    H o s e  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  h o s e  h o u s e s  o r
b y p l ac i n g h o s e  r e e l s  o r  h o s e  c a r r i e r s  i n  we ath e r-p r o te c te d
e n c l o s u r e s .

8 . 1 . 3 *    H o s e  s h a l l  c o n fo r m  to  N F PA 1 9 6 1 .

8 . 1 . 4  H o s e  C o n n e c ti o n s .

8 . 1 . 4 . 1    H o s e  c o n n e c ti o n s  s h a l l  h ave  e x te r n al  n a ti o n a l  h o s e
s tan d ar d  ( N H S )  th r e a d s ,  fo r  th e  val ve  s i z e  s p e c ife d ,  i n  ac c o r d ‐

an c e  wi th  N F PA 1 9 6 3 .

8 . 1 . 4 . 2    H o s e  c o n n e c ti o n s  s h al l  b e  e q u i p p e d  wi th  c ap s  to
p r o te c t th e  h o s e  th r e ad s .

8 . 1 . 4 . 3    Wh e r e  l o c al  fr e  d e p ar tm e n t h o s e  th r e ad s  d o  n o t
c o n fo r m  to  N F PA 1 9 6 3 ,  th e  AH J  s h al l  d e s i g n ate  th e  h o s e

th r e ad s  to  b e  u s e d .

8 . 2  L o c ati o n .

8 . 2 . 1    Wh e r e  h o s e  h o u s e s  a r e  u ti l i z e d ,  th e y s h al l  b e  l o c a te d
o ve r,  o r  i m m e d i ate l y ad j a c e n t to ,  th e  h yd r a n t.

8 . 2 . 2    H yd r an ts  wi th i n  h o s e  h o u s e s  s h al l  b e  l o c a te d  a t th e  fr o n t
o f th e  h o u s e  wi th  s p ac e  b e h i n d  th e  d o o r s  fo r  th e  h o s e  g ate s

an d  th e  atta c h e d  h o s e .

8 . 2 . 3    Wh e r e  h o s e  r e e l s  o r  h o s e  c ar r i e r s  a r e  u ti l i z e d ,  th e y s h a l l
b e  l o c a te d  s o  th at th e  h o s e  c a n  b e  b r o u g h t i n to  u s e  a t a

h yd r a n t.

8 . 3  C o n s tr u c ti o n .

8 . 3 . 1    T h e  c o n s tr u c ti o n  s h al l  p r o te c t th e  h o s e  fr o m  we ath e r
a n d  ve r m i n .

8 . 3 . 2    C l e ar a n c e  s h a l l  b e  p r o vi d e d  fo r  o p e r a ti o n  o f th e  h yd r an t
wr e n c h .

8 . 3 . 3    Ve n ti l ati o n  s h al l  b e  p r o vi d e d .

8 . 3 . 4    T h e  e x te r i o r  s h a l l  b e  p ai n te d  o r  o th e r wi s e  p r o te c te d
a ga i n s t d e te r i o r ati o n .

8 . 4 *  S i z e  an d  Ar ran ge m e n t.    H o s e  h o u s e s  s h al l  b e  o f a s i z e
a n d  a r r an g e m e n t th at p r o vi d e  s h e l ve s  o r  r a c ks  fo r  th e  h o s e  an d
e q u i p m e n t.

8 . 5  M arki n g.    H o s e  h o u s e s  s h a l l  b e  p l ai n l y i d e n tife d .

8 . 6  G e n e ral  E q u i p m e n t.

8 . 6 . 1 *    Wh e r e  h o s e  h o u s e s  a r e  u s e d  i n  a d d i ti o n  to  th e  h o s e ,
e a c h  s h a l l  b e  e q u i p p e d  wi th  th e  fo l l o wi n g :

( 1 ) Two  ap p r o ve d  ad j u s ta b l e  s p r ay–s o l i d  s tr e am  n o z z l e s
e q u i p p e d  wi th  s h u to ff fe a tu r e s  fo r  e ac h  s i z e  o f h o s e  p r o vi ‐

d e d
( 2 ) O n e  h yd r an t wr e n c h  ( i n  ad d i ti o n  to  wr e n c h  o n  h yd r an t)
( 3 ) F o u r  c o u p l i n g  s p an n e r s  fo r  e ac h  s i z e  h o s e  p r o vi d e d
( 4 ) Two  h o s e  c o u p l i n g  ga s ke ts  fo r  e ac h  s i z e  h o s e

8 . 6 . 2    Wh e r e  two  s i z e s  o f h o s e  a n d  n o z z l e s  ar e  p r o vi d e d ,  r e d u c ‐
e r s  o r  g ate d  wye s  s h a l l  b e  i n c l u d e d  i n  th e  h o s e  h o u s e  e q u i p ‐

m e n t.

8 . 7  D o m e s ti c  S e r vi c e  U s e  P ro h i b i te d .    T h e  u s e  o f h yd r an ts
a n d  h o s e  fo r  p u r p o s e s  o th e r  th an  fr e -r e l ate d  s e r vi c e s  s h al l  b e

p r o h i b i te d .

C h ap te r 9    M as te r S tre am s

9 . 1 *  M as te r S tre am s .    M a s te r  s tr e am s  s h a l l  b e  d e l i ve r e d  b y
m o n i to r  n o z z l e s ,  h yd r an t-m o u n te d  m o n i to r  n o z z l e s ,  an d  o th e r
m a s te r  s tr e a m  e q u i p m e n t c ap ab l e  o f d e l i ve r i n g  m o r e  th an

2 5 0  g p m  ( 9 5 0  L / m i n ) .

9 . 2  Ap p l i c ati o n  an d  S p e c i al  S i tu ati o n s .    M as te r  s tr e am s  s h a l l
b e  p r o vi d e d  as  p r o te c ti o n  fo r  th e  fo l l o wi n g :

( 1 ) L ar g e  am o u n ts  o f c o m b u s ti b l e  m ate r i a l s  l o c ate d  i n  yar d s
( 2 ) L ar ge  am o u n ts  o f c o m b u s ti b l e  m ate r i al s  i n  i n a c c e s s i b l e

l o c ati o n s
( 3 ) O c c u p an c i e s  p r e s e n ti n g  s p e c i al  h az ar d s ,  a s  r e q u i r e d  b y

th e  AH J
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 1 0    U n d e rgro u n d  Re q u i re m e n ts

1 0 . 1 *  P i p i n g.

1 0 . 1 . 1 *    Al l  p i p i n g  u s e d  i n  p r i vate  fr e  s e r vi c e  m ai n s  s h al l  b e  i n
ac c o r d an c e  wi th  1 0 . 1 . 1 . 1 ,  1 0 . 1 . 1 . 2 ,  o r  1 0 . 1 . 1 . 3 .

1 0 . 1 . 1 . 1  U s e .    P i p i n g  m a n u fac tu r e d  i n  a c c o r d a n c e  wi th  Tab l e
1 0 . 1 . 1 . 1  s h al l  b e  p e r m i tte d  to  b e  u s e d .

1 0 . 1 . 1 . 2    P i p i n g  s p e c ifc al l y l i s te d  fo r  u s e  i n  p r i va te  fr e  s e r vi c e
m a i n s  s h al l  b e  p e r m i tte d  to  b e  u s e d .

1 0 . 1 . 1 . 2 . 1    Wh e r e  l i s te d  p i p e  i s  u s e d ,  i t s h al l  b e  i n s ta l l e d  i n
ac c o r d an c e  wi th  th e  l i s ti n g l i m i ta ti o n s  i n c l u d i n g  i n s ta l l a ti o n
i n s tr u c ti o n s .

1 0 . 1 . 1 . 2 . 2    Wh e r e  l i s ti n g  l i m i ta ti o n s  o r  i n s tal l ati o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  l i s ti n g l i m i ta‐

ti o n s  an d  i n s ta l l a ti o n  i n s tr u c ti o n s  s h al l  ap p l y.

1 0 . 1 . 1 . 3    S te e l  p i p i n g  m a n u fac tu r e d  i n  ac c o r d an c e  wi th  Tab l e
1 0 . 1 . 1 . 3  th at i s  e x te r n a l l y c o ate d  an d  wr a p p e d  a n d  i n te r n al l y

ga l van i z e d  s h al l  b e  p e r m i tte d  to  b e  u s e d  b e twe e n  th e  h o s e
c o u p l i n g( s )  o n  th e  fr e  d e p ar tm e n t c o n n e c ti o n  an d  th e  c h e c k

val ve  i n s tal l e d  i n  th e  fr e  d e p ar tm e n t c o n n e c ti o n  p i p i n g .

1 0 . 1 . 1 . 3 . 1    E x te r n al  c o ati n g  an d  wr a p p i n g  a s  r e q u i r e d  b y
1 0 . 1 . 1 . 3  s h al l  b e  ap p r o ve d .

1 0 . 1 . 2 *    Al l  p i p i n g u s e d  i n  p r i vate  fr e  s e r vi c e  m ai n s  s h a l l  b e
r a te d  fo r  th e  m a x i m u m  s ys te m  wo r ki n g  p r e s s u r e  to  wh i c h  th e

p i p i n g  i s  e x p o s e d  to  b u t s h al l  n o t b e  r ate d  a t l e s s  th a n  1 5 0  p s i
( 1 0 . 3  b ar ) .

1 0 . 1 . 3 *    Wh e n  l i n e d  p i p i n g  i s  u s e d ,  th e  m an u fa c tu r e r ’ s  l i te r a‐
tu r e  fo r  i n te r n al  d i am e te r  s h a l l  b e  u s e d  fo r  al l  h yd r au l i c  c a l c u ‐

l ati o n s .

1 0 . 1 . 4 *    Re g ar d l e s s  o f p i p e  typ e ,  u n d e r g r o u n d  p i p i n g s h al l  b e
p e r m i tte d  to  e x te n d  i n to  th e  b u i l d i n g  th r o u gh  th e  s l a b  o r  wa l l

n o t m o r e  th an  2 4  i n .  ( 6 0 0  m m ) .

N 1 0 . 1 . 4 . 1    U n d e r g r o u n d  p i p i n g e x te n d e d  ve r ti c a l l y i n to  th e
b u i l d i n g  th r o u gh  th e  s l ab  s h a l l  b e  i n s tal l e d  p l u m b .

1 0 . 2  Fi tti n gs .

1 0 . 2 . 1    Al l  ftti n g s  u s e d  i n  p r i vate  fr e  s e r vi c e  m a i n s  s h al l  b e  i n
ac c o r d an c e  wi th  1 0 . 2 . 1 . 1  o r  1 0 . 2 . 1 . 2 .

1 0 . 2 . 1 . 1    F i tti n gs  m an u fa c tu r e d  i n  a c c o r d an c e  wi th  Tab l e
1 0 . 2 . 1 . 1  s h al l  b e  p e r m i tte d  to  b e  u s e d .

Δ Tab l e  1 0 . 1 . 1 . 3  S te e l  P i p i n g fo r Fi re  D e p ar tm e n t C o n n e c ti o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

B l a c k an d  h o t-d i p p e d  z i n c -
c o ate d  ( g al va n i z e d )  we l d e d  
a n d  s e am l e s s  s te e l  p i p e  fo r  fr e  
p r o te c ti o n  u s e

AS T M  A7 9 5 / A7 9 5 M

P i p e ,  s te e l ,  b l ac k an d  h o t-
d i p p e d ,  z i n c -c o ate d ,  we l d e d  
a n d  s e am l e s s

AS T M  A5 3 / A5 3 M

E l e c tr i c -r e s i s tan c e -we l d e d  s te e l  
p i p e

AS T M  A1 3 5 / A1 3 5 M

Δ Tab l e  1 0 . 1 . 1 . 1  M an u fac tu ri n g S tan d ard s  fo r U n d e rgro u n d  P i p e

M ate ri al s  an d  D i m e n s i o n s S tan d ard

D u c ti l e  I ro n
C e m e n t- m o r ta r  l i n i n g  fo r  d u c ti l e - i r o n  p i p e  an d  ftti n g s AWWA C 1 0 4 / A2 1 . 4
P o l ye th yl e n e  e n c as e m e n t fo r  d u c ti l e -i r o n  p i p e  s ys te m s AWWA C 1 0 5 / A2 1 . 5
Ru b b e r-g a s ke t j o i n ts  fo r  d u c ti l e - i r o n  p r e s s u r e  p i p e  a n d  ftti n g s AWWA C 1 1 1 / A2 1 . 1 1
F l a n g e d  d u c ti l e - i r o n  p i p e  wi th  d u c ti l e -i r o n  o r  g r ay-i r o n  th r e a d e d  fa n g e s AWWA C 1 1 5 / A2 1 . 1 5
T h i c kn e s s  d e s i g n  o f d u c ti l e - i r o n  p i p e AWWA C 1 5 0 / A2 1 . 5 0
D u c ti l e - i r o n  p i p e ,  c e n tr i fu g a l l y c a s t AWWA C 1 5 1 / A2 1 . 5 1
D u c ti l e  i r o n  wa te r  m ai n s  a n d  th e i r  a p p u r te n an c e s AWWA C 6 0 0
C o n c re te
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l - c yl i n d e r  typ e AWWA C 3 0 0
P r e s tr e s s e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l - c yl i n d e r  typ e AWWA C 3 0 1
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  n o n - c yl i n d e r  typ e AWWA C 3 0 2
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l - c yl i n d e r  typ e ,  p r e te n s i o n e d AWWA C 3 0 3
C e m e n t- m o r ta r  l i n i n g  o f wate r  p i p e  l i n e s  i n  p l a c e ,  4  i n .  ( 1 0 0  m m )  a n d  l a r g e r AWWA C 6 0 2

P l as ti c
P o l yvi n yl  c h l o r i d e  ( P VC )  p r e s s u r e  p i p e  a n d  fa b r i c a te d  ftti n g s ,  4  i n .  th r o u g h  6 0  i n .  ( 1 0 0  m m  th r o u g h  

1 , 5 0 0  m m )
AWWA C 9 0 0

P o l ye th yl e n e  ( P E )  p r e s s u r e  p i p e  a n d  ftti n g s ,  4  i n .  ( 1 0 0  m m )  th r o u g h  6 3  i n .  ( 1 5 7 5  m m )  fo r  wa te r wo r ks AWWA C 9 0 6
M o l e c u l a r l y o r i e n te d  p o l yvi n yl  c h l o r i d e  ( P VC O ) ,  4  i n .  th r o u g h  2 4  i n .  ( 1 0 0  m m  th r o u g h  6 0 0  m m )  fo r  wa te r,  

was te wate r,  a n d  r e c l a i m e d  wa te r  s e r vi c e
AWWA C 9 0 9

B ras s
S e a m l e s s  r e d  b r a s s  p i p e ,  s ta n d ar d  s i z e s AS T M  B 4 3
C o p p e r
S e a m l e s s  c o p p e r  tu b e AS T M  B 7 5 / B 7 5 M
S e a m l e s s  c o p p e r  wa te r  tu b e AS T M  B 8 8
Wr o u g h t s e a m l e s s  c o p p e r  a n d  c o p p e r-a l l o y tu b e AS T M  B 2 5 1
S tai n l e s s  S te e l
S e a m l e s s ,  we l d e d ,  an d  h e a vi l y c o l d  wo r ke d  a u s te n i ti c  s ta i n l e s s  s te e l  p i p e s AS T M  A3 1 2 / 3 1 2 M
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 0 . 2 . 1 . 2  S p e c i al  L i s te d  Fi tti n gs .    F i tti n g s  s p e c ifc al l y l i s te d  fo r
u s e  i n  p r i va te  fr e  s e r vi c e  m a i n s  s h al l  b e  p e r m i tte d  to  b e  u s e d .

1 0 . 2 . 1 . 2 . 1    Wh e r e  l i s te d  ftti n gs  ar e  u s e d ,  th e y s h al l  b e  i n s tal l e d
i n  ac c o r d an c e  wi th  th e i r  l i s ti n g l i m i tati o n s  i n c l u d i n g  i n s tal l a‐
ti o n  i n s tr u c ti o n s .

1 0 . 2 . 1 . 2 . 2    Wh e r e  l i s ti n g  l i m i ta ti o n s  o r  i n s tal l ati o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  l i s ti n g l i m i ta‐
ti o n s  an d  i n s ta l l a ti o n  i n s tr u c ti o n s  s h al l  ap p l y.

1 0 . 2 . 2    Al l  ftti n g s  u s e d  i n  p r i vate  fr e  s e r vi c e  m a i n s  s h al l  b e
ra te d  fo r  th e  m a x i m u m  s ys te m  wo r ki n g  p r e s s u r e  to  wh i c h  th e
ftti n g s  ar e  e x p o s e d ,  b u t s h a l l  n o t b e  r ate d  a t l e s s  th an  1 5 0  p s i
( 1 0 . 3  b ar ) .

1 0 . 2 . 3    Wh e r e  ftti n g s  i n s tal l e d  i n  a  p r i vate  fr e  s e r vi c e  m ai n
m u s t b e  i n s ta l l e d  ab o ve  gr a d e ,  th e  ftti n gs  s h al l  c o n fo r m  to
N F PA 1 3 .

1 0 . 2 . 3 . 1    F i tti n g s  i n  a c c o r d an c e  wi th  1 0 . 2 . 1  s h al l  b e  p e r m i tte d
fo r  th e  tr an s i ti o n  to  th e  a b o ve  gr o u n d  p i p i n g  o r  ftti n g s .

1 0 . 3  C o n n e c ti o n  o f P i p e ,  Fi tti n gs ,  an d  Ap p ur te n an c e s .

1 0 . 3 . 1 *    C o n n e c ti o n  o f a l l  ftti n g s  a n d  ap p u r te n a n c e s  to  p i p i n g
s h a l l  b e  i n  ac c o r d a n c e  wi th  S e c ti o n  1 0 . 3 .

1 0 . 3 . 2    C o n n e c ti o n s  o f p i p e  an d  ftti n g s  i n d i c a te d  i n  Tab l e
1 0 . 1 . 1 . 1  a n d  Ta b l e  1 0 . 2 . 1 . 1  s h a l l  b e  i n  a c c o r d a n c e  wi th  th e
r e fe r e n c e d  s tan d a r d  i n  th e  ta b l e .

1 0 . 3 . 3  L i s te d  C o n n e c ti o n s .    C o n n e c ti o n s  u ti l i z i n g  l i s te d  p r o d ‐
u c ts  s h al l  b e  i n  a c c o r d a n c e  wi th  th e  l i s ti n g  l i m i tati o n s  an d  th e
m a n u fac tu r e r ’ s  i n s ta l l a ti o n  i n s tr u c ti o n s .

1 0 . 3 . 3 . 1    Wh e r e  l i s ti n g  l i m i tati o n s  o r  i n s tal l a ti o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  l i s ti n g l i m i ta‐
ti o n s  an d  i n s ta l l a ti o n  i n s tr u c ti o n s  s h al l  ap p l y.

1 0 . 3 . 4  T h re ad e d  P i p e  an d  Fi tti n gs .    Wh e r e  p i p e ,  ftti n g s ,  o r
ap p u r te n an c e s  a r e  c o n n e c te d  u s i n g  th r e a d s ,  al l  th r e a d s  s h a l l  b e
i n  a c c o r d an c e  wi th  AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose
(Inch).

1 0 . 3 . 5  G ro o ve d  C o n n e c ti o n s .    Wh e r e  p i p e ,  ftti n gs ,  o r  ap p u r ‐
te n a n c e s  a r e  c o n n e c te d  u s i n g  g r o o ve s ,  th e y s h a l l  b e  c o n n e c te d
i n  ac c o r d an c e  wi th  1 0 . 3 . 5 . 1  th r o u g h  1 0 . 3 . 5 . 3 .

1 0 . 3 . 5 . 1    P i p e ,  ftti n g s ,  a n d  ap p u r te n a n c e s  to  b e  j o i n e d  wi th
gr o o ve d  c o u p l i n g s  s h a l l  c o n tai n  c u t,  r o l l e d ,  o r  c a s t g r o o ve s  th at

a r e  d i m e n s i o n a l l y c o m p ati b l e  wi th  th e  c o u p l i n gs .

1 0 . 3 . 5 . 2    P i p e ,  ftti n g s ,  an d  a p p u r te n a n c e s  th at a r e  c o n n e c te d
wi th  g r o o ve d  c o u p l i n g s  an d  ar e  p a r t o f a l i s te d  a s s e m b l y s h a l l

b e  p e r m i tte d  to  b e  u s e d .

1 0 . 3 . 5 . 3 *    P i p e  j o i n e d  wi th  g r o o ve d  ftti n g s  s h al l  b e  j o i n e d  b y a
l i s te d  c o m b i n ati o n  o f ftti n g s ,  g as ke ts ,  an d  g r o o ve s .

1 0 . 3 . 6  C o p p e r Tu b e .    Al l  j o i n ts  fo r  th e  c o n n e c ti o n  o f c o p p e r
tu b e  s h al l  b e  b r az e d  o r  j o i n e d  u s i n g  p r e s s u r e  ftti n gs  a s  s p e c i ‐
fe d  i n  Tab l e  1 0 . 2 . 1 . 1 .

1 0 . 4  P ro te c ti o n  o f P ri vate  Fi re  S e r vi c e  M ai n s .

1 0 . 4 . 1  P ro te c ti o n  fro m  C o r ro s i o n .

1 0 . 4 . 1 . 1  C o ati n gs .    Al l  b o l te d  j o i n t ac c e s s o r i e s  s h al l  b e  c l e an e d
an d  th o r o u g h l y c o a te d  wi th  a s p h al t o r  o th e r  c o r r o s i o n -

r e tar d i n g  m a te r i al  a fte r  i n s tal l ati o n .

1 0 . 4 . 1 . 2    T h e  r e q u i r e m e n ts  o f 1 0 . 3 . 5 . 3  s h al l  n o t a p p l y to
e p o x y-c o ate d  ftti n g s ,  val ve s ,  gl an d s ,  o r  o th e r  ac c e s s o r i e s .

1 0 . 4 . 1 . 3 *    Wh e r e  i t i s  n e c e s s a r y to  j o i n  m e tal  p i p e  wi th  p i p e  o f
d i s s i m i l ar  m e ta l ,  th e  j o i n t s h a l l  b e  i n s u l ate d  ag ai n s t th e  p a s s a ge

o f an  e l e c tr i c  c u r r e n t u s i n g  a n  ap p r o ve d  m e th o d .

1 0 . 4 . 2 *  P ro te c ti o n  o f P i p i n g.

1 0 . 4 . 2 . 1  P ro te c ti o n  fro m  Fre e z i n g.    T h e  d e p th  o f c o ve r  fo r
p r i vate  fr e  s e r vi c e  m a i n s  a n d  th e i r  ap p u r te n a n c e s  to  p r o te c t
ag ai n s t fr e e z i n g  s h a l l  b e  i n  a c c o r d a n c e  wi th  1 0 . 4 . 2 .

1 0 . 4 . 2 . 1 . 1 *    T h e  to p  o f th e  p i p e  s h al l  b e  b u r i e d  n o t l e s s  th a n
1 2  i n .  ( 3 0 0  m m )  b e l o w th e  fr o s t l i n e  fo r  th e  l o c a l i ty.

1 0 . 4 . 2 . 1 . 2    T h e  d e p th  o f p i p i n g  s h a l l  b e  m e a s u r e d  fr o m  th e
to p  o f th e  p i p i n g  to  th e  fn a l  g r ad e .

1 0 . 4 . 2 . 1 . 3    Wh e r e  l i s te d  p i p i n g  i s  u s e d  a n d  th e  b u r y d e p th
d i ffe r s  fr o m  th i s  s ta n d ar d ,  th e  l i s ti n g  l i m i ta ti o n s  s h al l  ap p l y.

1 0 . 4 . 2 . 1 . 4    Wh e r e  p r i va te  fr e  s e r vi c e  m ai n s  a r e  i n s ta l l e d  ab o ve
gr o u n d ,  th e y s h a l l  b e  p r o te c te d  fr o m  fr e e z i n g  i n  a c c o r d a n c e

wi th  N F PA 1 3 .

Δ Tab l e  1 0 . 2 . 1 . 1  Fi tti n gs  M ate ri al s  an d  D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

C as t I ro n
Gr ay i r o n  th r e ad e d  ftti n gs ,  c l as s e s  1 2 5  a n d  2 5 0 AS M E  B 1 6 . 4
Gr ay i r o n  p i p e  fa n g e s  an d  fan g e d  ftti n gs ,  c l as s e s  2 5 ,  1 2 5 ,  an d  2 5 0 AS M E  B 1 6 . 1
D uc ti l e  I ro n
D u c ti l e -i r o n  a n d  g r ay-i r o n  ftti n gs AWWA C 1 1 0 / A2 1 . 1 0
D u c ti l e -i r o n  c o m p a c t ftti n gs AWWA C 1 5 3 / A2 1 . 5 3
M al l e ab l e  I ro n
M al l e ab l e  i r o n  th r e a d e d  ftti n gs ,  c l as s e s  1 5 0  a n d  3 0 0 AS M E  B 1 6 . 3
C o p p e r
Wr o u g h t c o p p e r  an d  c o p p e r  a l l o y s o l d e r  j o i n t p r e s s u r e  ftti n g s AS M E  B 1 6 . 2 2
C as t c o p p e r  al l o y s o l d e r  j o i n t p r e s s u r e  ftti n g AS M E  B 1 6 . 1 8
B ro n z e  Fi tti n gs
C as t c o p p e r  al l o y th r e ad e d  ftti n g s ,  c l as s e s  1 2 5  an d  2 5 0 AS M E  B 1 6 . 1 5
S tai n l e s s  S te e l
Wr o u g h t a u s te n i ti c  s ta i n l e s s  s te e l  p i p e  ftti n g s AS T M  A4 0 3 / A4 0 3 M
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 0 . 4 . 2 . 1 . 5    P r i vate  fr e  s e r vi c e  m a i n s  i n s tal l e d  i n  wa te r  r a c e ways
o r  s h al l o w s tr e a m s  s h a l l  b e  i n s tal l e d  s o  th a t th e  p i p i n g  wi l l
r e m a i n  i n  th e  r u n n i n g  wate r  th r o u gh o u t th e  ye ar.

1 0 . 4 . 2 . 1 . 6    Wh e r e  p i p i n g  i s  i n s tal l e d  a d j ac e n t to  a  ve r ti c al  fa c e ,
i t s h al l  b e  i n s tal l e d  fr o m  th e  ve r ti c al  fa c e  at th e  s am e  d i s ta n c e
as  i f th e  p i p i n g  we r e  b u r i e d .

1 0 . 4 . 2 . 1 . 7    P r o te c ti o n  o f p r i vate  fr e  s e r vi c e  m ai n s  fr o m  fr e e z ‐
i n g u s i n g  h e a t tr ac i n g s h a l l  b e  p e r m i tte d  wh e n  th e  h e a t tr a c i n g
i s  s p e c ifc al l y l i s te d  fo r  u n d e r gr o u n d  u s e .

1 0 . 4 . 2 . 1 . 7 . 1    H e a t tr ac i n g n o t l i s te d  fo r  u n d e r gr o u n d  u s e  s h a l l
b e  p e r m i tte d  wh e n  p i p i n g  i s  i n s tal l e d  i n  ac c o r d an c e  wi th
1 0 . 1 . 4 .

1 0 . 4 . 2 . 2  P ro te c ti o n  fro m  M e c h an i c al  D am age .    T h e  d e p th  o f
c o ve r  fo r  p r i vate  fr e  s e r vi c e  m ai n s  a n d  th e i r  ap p u r te n an c e s  to
p r o te c t ag ai n s t m e c h a n i c al  d am a ge  s h al l  b e  i n  ac c o r d a n c e  wi th
1 0 . 4 . 2 . 2 .

1 0 . 4 . 2 . 2 . 1    T h e  d e p th  o f p i p i n g  s h al l  b e  m e a s u r e d  fr o m  th e
to p  o f th e  p i p i n g  to  th e  fn a l  gr a d e .

1 0 . 4 . 2 . 2 . 2    I n  l o c a ti o n s  wh e r e  fr e e z i n g  i s  n o t a fac to r,  th e
d e p th  o f c o ve r  s h al l  n o t b e  l e s s  th an  3 0  i n .  ( 7 5 0  m m )  b e l o w
gr a d e  to  p r e ve n t m e c h an i c al  d am ag e .

1 0 . 4 . 2 . 2 . 2 . 1    Wh e r e  l i s te d  p i p i n g  i s  u s e d  an d  th e  b u r y d e p th
d i ffe r s  fr o m  th i s  s ta n d ar d ,  th e  l i s ti n g  l i m i ta ti o n s  s h al l  ap p l y.

1 0 . 4 . 2 . 2 . 3    P r i vate  fr e  s e r vi c e  m ai n s  i n s tal l e d  u n d e r  d r i ve ways
o r  r o ad ways  s h al l  b e  b u r i e d  at a  m i n i m u m  d e p th  o f 3 6  i n .
( 9 0 0  m m ) .

1 0 . 4 . 2 . 2 . 3 . 1    S i d e wa l ks ,  wal kwa ys ,  an d  o th e r  p a ve d  o r  c o n c r e te
p e d e s tr i an  p a s s a ge ways  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th
1 0 . 4 . 2 . 2 . 3 .

1 0 . 4 . 2 . 2 . 4    P r i vate  fr e  s e r vi c e  m ai n s  i n s tal l e d  u n d e r  r ai l r o ad
tr ac ks  s h a l l  b e  b u r i e d  at a  m i n i m u m  d e p th  o f 4  ft ( 1 . 2  m ) .

1 0 . 4 . 2 . 2 . 4 . 1    Wh e r e  r ai l r o ad  o p e r ato r s  r e q u i r e  a g r e ate r  d e p th
o f b u r y,  th e  gr e a te r  d e p th  s h al l  a p p l y.

1 0 . 4 . 2 . 2 . 5    P r i vate  fr e  s e r vi c e  m ai n s  i n s tal l e d  u n d e r  l ar g e  p i l e s
o f h e a vy c o m m o d i ti e s  o r  s u b j e c t to  h e avy s h o c k a n d  vi b r a ti o n s
s h a l l  b e  b u r i e d  at a m i n i m u m  d e p th  o f 4  ft ( 1 . 2  m ) .

1 0 . 4 . 3  P ri vate  Fi re  S e r vi c e  M ai n s  B e n e ath  B u i l d i n gs .    E x c e p t
as  p e r m i tte d  b y 1 0 . 4 . 3 ,  p r i vate  fr e  s e r vi c e  m a i n s  s h a l l  n o t b e
i n s ta l l e d  b e n e a th  b u i l d i n g s .

1 0 . 4 . 3 . 1 *    P r i vate  fr e  s e r vi c e  m ai n s  s u p p l yi n g  fr e  p r o te c ti o n
s ys te m s  wi th i n  th e  b u i l d i n g  s h a l l  b e  p e r m i tte d  to  e x te n d  h o r i ‐
z o n ta l l y n o  m o r e  th an  1 0  ft ( 3 . 0  m )  c u m u l a ti ve l y,  a s  m e a s u r e d
fr o m  th e  o u ts i d e  o f th e  b u i l d i n g ,  u n d e r  th e  b u i l d i n g  to  th e
ri s e r  l o c ati o n .

1 0 . 4 . 3 . 1 . 1 *    P i p e  j o i n ts  s h al l  n o t b e  l o c a te d  d i r e c tl y u n d e r
fo u n d ati o n  fo o ti n gs .

1 0 . 4 . 3 . 1 . 2 *    P i p i n g  s h a l l  b e  i n s ta l l e d  a m i n i m u m  o f 1 2  i n .
( 3 0 0  m m )  b e l o w th e  b o tto m  o f b u i l d i n g  fo u n d a ti o n s  o r  fo o t‐
e r s .

1 0 . 4 . 3 . 1 . 2 . 1    T h e  r e q u i r e m e n ts  o f 1 0 . 4 . 3 . 1 . 2  s h al l  n o t a p p l y
wh e n  th e  p i p i n g  i s  s l e e ve d  wi th  an  ap p r o ve d  m ate r i al .

1 0 . 4 . 3 . 2 *    P r i vate  fr e  s e r vi c e  m ai n s  s h al l  n o t b e  p e r m i tte d  to
e x te n d  m o r e  th an  1 0  ft ( 3  m )  u n d e r  th e  b u i l d i n g e x c e p t a s
al l o we d  i n  1 0 . 4 . 3 . 2 . 1 .

1 0 . 4 . 3 . 2 . 1 *    Wh e r e  p r i va te  fr e  s e r vi c e  m ai n s  e x te n d  m o r e  th a n
1 0  ft ( 3  m )  i n to  th e  b u i l d i n g ,  th e y s h al l  b e  r u n  i n  a  c o ve r e d
tr e n c h .

1 0 . 4 . 3 . 2 . 1 . 1 *    T h e  tr e n c h  s h al l  b e  a c c e s s i b l e  fr o m  wi th i n  th e
b u i l d i n g .

1 0 . 4 . 3 . 2 . 1 . 2    T h e  tr e n c h  s h a l l  h a ve  r i g i d  wal l s  an d  a  b a s e .

1 0 . 4 . 3 . 2 . 1 . 3    T h e  tr e n c h  s h a l l  b e  c o n s tr u c te d  o f n o n c o m b u s ti ‐
b l e  m a te r i al s .

1 0 . 4 . 3 . 2 . 1 . 4 *    P r o vi s i o n s  fo r  d r a i n i n g  wate r  s h a l l  b e  p r o vi d e d
fo r  th e  tr e n c h .

1 0 . 4 . 3 . 2 . 1 . 5    Wh e r e  th e  p i p i n g  i n  th e  tr e n c h  i s  i n s tal l e d  u n d e r
fo u n d ati o n s  o r  fo o te r s ,  c l e ar a n c e  s h al l  b e  p r o vi d e d  i n  ac c o r d ‐

an c e  wi th  1 0 . 4 . 3 . 1 . 2  o r  1 0 . 4 . 3 . 1 . 2 . 1 .

1 0 . 4 . 3 . 2 . 2    P i p i n g  i n  th e  tr e n c h  s h al l  b e  p e r m i tte d  to  b e  i n
ac c o r d an c e  wi th  1 0 . 1 . 1 .

1 0 . 4 . 3 . 2 . 2 . 1    Ab o ve gr o u n d  p i p i n g  i n  ac c o r d an c e  wi th  N F PA 1 3
s h a l l  b e  p e r m i tte d  to  b e  u s e d .

1 0 . 4 . 3 . 2 . 2 . 2    Wh e r e  p i p i n g i n s tal l e d  i n  th e  tr e n c h  i s  i n  ac c o r d ‐
an c e  wi th  1 0 . 1 . 1 ,  al l  j o i n ts  s h al l  b e  r e s tr ai n e d  i n  a c c o r d a n c e

wi th  1 0 . 6 . 2  o r  1 0 . 6 . 3 .

1 0 . 4 . 3 . 2 . 3 *    Wh e r e  p i p i n g i s  i n s tal l e d  i n  a tr e n c h  a s  p e r m i tte d
b y 1 0 . 4 . 3 . 2 . 1 ,  a  va l ve  s h al l  b e  p r o vi d e d  wh e r e  th e  u n d e r g r o u n d
p i p i n g  e n te r s  th e  tr e n c h .

1 0 . 4 . 3 . 2 . 4    Wh e n  p i p i n g  i s  i n s tal l e d  i n  a tr e n c h ,  b u r y d e p th s  o f
1 0 . 4 . 2 . 2  s h a l l  n o t ap p l y.

1 0 . 4 . 3 . 2 . 4 . 1    P i p i n g  i n  th e  tr e n c h  s h al l  b e  p r o te c te d  fr o m
fr e e z i n g  i n  ac c o r d an c e  wi th  1 0 . 4 . 2 . 1 . 4 .

1 0 . 5  G ro u n d i n g an d  B o n d i n g.

1 0 . 5 . 1 *    I n  n o  c as e  s h al l  th e  u n d e r gr o u n d  p i p i n g  b e  u s e d  a s  a
g r o u n d i n g  e l e c tr o d e  fo r  e l e c tr i c a l  s ys te m s .

1 0 . 5 . 1 . 1 *    T h e  r e q u i r e m e n t o f 1 0 . 5 . 1  s h al l  n o t p r e c l u d e  th e
b o n d i n g o f th e  u n d e r g r o u n d  p i p i n g  to  th e  l i g h tn i n g p r o te c ‐

ti o n  gr o u n d i n g  s ys te m  as  r e q u i r e d  b y N F PA 7 8 0  i n  th o s e  c as e s
wh e r e  l i g h tn i n g p r o te c ti o n  i s  p r o vi d e d  fo r  th e  s tr u c tu r e .

1 0 . 6 *  Re s trai n t.    P r i vate  fr e  s e r vi c e  m a i n s  s h al l  b e  r e s tr a i n e d
a ga i n s t m o ve m e n t at c h a n ge s  i n  d i r e c ti o n  i n  ac c o r d an c e  wi th
1 0 . 6 . 1 ,  1 0 . 6 . 2 ,  o r  1 0 . 6 . 3 .

1 0 . 6 . 1 *  T h r u s t B l o c k s .

1 0 . 6 . 1 . 1    T h r u s t b l o c ks  s h al l  b e  p e r m i tte d  wh e r e  s o i l  i s  s tab l e
a n d  c ap ab l e  o f r e s i s ti n g  th e  an ti c i p ate d  th r u s t fo r c e s .

1 0 . 6 . 1 . 2    T h r u s t b l o c ks  s h a l l  b e  c o n c r e te  o f a  m i x  n o t l e an e r
th an  o n e  p ar t c e m e n t,  two  a n d  o n e - h al f p ar ts  s a n d ,  a n d  fve

p ar ts  s to n e .

1 0 . 6 . 1 . 3    T h r u s t b l o c ks  s h a l l  b e  p l ac e d  b e twe e n  u n d i s tu r b e d
e ar th  an d  th e  ftti n g  to  b e  r e s tr ai n e d  an d  s h al l  b e  c ap a b l e  o f

r e s i s ti n g  th e  c al c u l a te d  th r u s t fo r c e s .

1 0 . 6 . 1 . 4    Wh e r e ve r  p o s s i b l e ,  th r u s t b l o c ks  s h al l  b e  l o c ate d  s o
th at th e  j o i n ts  a r e  ac c e s s i b l e  fo r  r e p a i r.

1 0 . 6 . 2 *  Re s trai n e d  J o i n t S ys te m s .    P r i vate  fr e  s e r vi c e  m ai n s
u s i n g  r e s tr a i n e d  j o i n t s ys te m s  s h al l  i n c l u d e  o n e  o r  m o r e  o f th e
fo l l o wi n g :

( 1 ) L i s te d  l o c ki n g  m e c h an i c al  o r  p u s h - o n  j o i n ts
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( 2 ) L i s te d  m e c h an i c a l  j o i n ts  u ti l i z i n g  s e ts c r e w r e ta i n e r  g l an d s
( 3 ) L i s te d  b e l l  j o i n t r e s tr a i n ts
( 4 ) B o l te d  fa n ge  j o i n ts
( 5 ) P i p e  c l am p s  an d  ti e  r o d s  i n  a c c o r d an c e  wi th  1 0 . 6 . 2 . 1
( 6 ) O th e r  a p p r o ve d  m e th o d s  o r  d e vi c e s

1 0 . 6 . 2 . 1 *  S i z i n g C l am p s ,  Ro d s ,  B o l ts ,  an d  Was h e rs .

1 0 . 6 . 2 . 1 . 1  C l am p s .

1 0 . 6 . 2 . 1 . 1 . 1    C l am p s  s h al l  h ave  th e  fo l l o wi n g  d i m e n s i o n s :

( 1 ) 1 ∕2  i n .  ×  2  i n .  ( 1 3  m m  ×  5 0  m m )  fo r  4  i n .  ( 1 0 0  m m )  to  6  i n .
( 1 5 0  m m )  p i p e

( 2 ) 5 ∕8  i n .  ×  2 1 ∕2  i n .  ( 1 6  m m  ×  6 5  m m )  fo r  8  i n .  ( 2 0 0  m m )  to
1 0  i n .  ( 2 5 0  m m )  p i p e

( 3 ) 5 ∕8  i n .  ×  3  i n .  ( 1 6  m m  ×  7 5  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e

1 0 . 6 . 2 . 1 . 1 . 2    T h e  d i am e te r  o f a b o l t h o l e  s h al l  b e  1 ∕8  i n .  ( 3  m m )
l ar g e r  th a n  th at o f th e  c o r r e s p o n d i n g b o l t.

1 0 . 6 . 2 . 1 . 2  Ro d s .

1 0 . 6 . 2 . 1 . 2 . 1    Ro d s  s h al l  b e  n o t l e s s  th a n  5 ∕8  i n .  ( 1 6  m m )  i n
d i a m e te r.

1 0 . 6 . 2 . 1 . 2 . 2    Ta b l e  1 0 . 6 . 2 . 1 . 2 . 2  p r o vi d e s  th e  n u m b e r s  o f var i o u s
d i a m e te r  r o d s  th a t s h al l  b e  u s e d  fo r  a g i ve n  p i p e  s i z e .

1 0 . 6 . 2 . 1 . 2 . 3    Wh e r e  u s i n g  b o l ti n g  r o d s ,  th e  d i am e te r  o f
m e c h an i c al  j o i n t b o l ts  s h al l  l i m i t th e  d i am e te r  o f r o d s  to  3 ∕4  i n .
( 2 0  m m ) .

1 0 . 6 . 2 . 1 . 2 . 4    T h r e a d e d  s e c ti o n s  o f r o d s  s h al l  n o t b e  fo r m e d  o r
b e n t.

1 0 . 6 . 2 . 1 . 2 . 5    Wh e r e  u s i n g  c l a m p s ,  r o d s  s h a l l  b e  u s e d  i n  p ai r s
fo r  e ac h  c l am p .

1 0 . 6 . 2 . 1 . 2 . 6    As s e m b l i e s  i n  wh i c h  a  r e s tr ai n t i s  m ad e  b y m e a n s
o f two  c l a m p s  c an te d  o n  th e  b ar r e l  o f th e  p i p e  s h a l l  b e  p e r m i t‐

te d  to  u s e  o n e  r o d  p e r  c l a m p  i f a p p r o ve d  fo r  th e  s p e c ifc  i n s ta l ‐
l ati o n  b y th e  AH J .

1 0 . 6 . 2 . 1 . 2 . 7    Wh e r e  u s i n g c o m b i n ati o n s  o f r o d s ,  th e  r o d s  s h a l l
b e  s ym m e tr i c al l y s p ac e d .

1 0 . 6 . 2 . 1 . 3  C l am p  B o l ts .    C l am p  b o l ts  s h a l l  h a ve  th e  fo l l o wi n g
d i a m e te r s :

( 1 ) 5 ∕8  i n .  ( 1 6  m m )  fo r  p i p e  4  i n .  ( 1 0 0  m m ) ,  6  i n .  ( 1 5 0  m m ) ,
an d  8  i n .  ( 2 0 0  m m )

( 2 ) 3 ∕4  i n .  ( 2 0  m m )  fo r  1 0  i n .  ( 2 5 0  m m )  p i p e
( 3 ) 7 ∕8  i n .  ( 2 2  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e

Δ Tab l e  1 0 . 6 . 2 . 1 . 2 . 2  Ro d  N u m b e r — D i am e te r C o m b i n ati o n s

N o m i n al  P i p e
S i z e 5 ∕8  i n .

( 1 6  m m )

3 ∕4  i n .
( 1 9  m m )

7 ∕8  i n .
( 2 2  m m )

1  i n .
( 2 5  m m )i n . m m

4 1 0 0 2 — — —
6 1 5 0 2 — — —
8 2 0 0 3 2 — —

1 0 2 5 0 4 3 2 —
1 2 3 0 0 6 4 3 2
1 4 3 5 0 8 5 4 3
1 6 4 0 0 1 0 7 5 4

N o te :  T h i s  ta b l e  h a s  b e e n  d e r i ve d  u s i n g  p r e s s u r e  o f 2 2 5  p s i  ( 1 5 . 5  b a r )
an d  d e s i g n  s tr e s s  o f 2 5 , 0 0 0  p s i  ( 1 7 2 . 4  M P a ) .

1 0 . 6 . 2 . 1 . 4  Was h e rs .

1 0 . 6 . 2 . 1 . 4 . 1    Was h e r s  s h a l l  b e  p e r m i tte d  to  b e  c a s t i r o n  o r  s te e l
a n d  r o u n d  o r  s q u ar e .

1 0 . 6 . 2 . 1 . 4 . 2    C a s t i r o n  was h e r s  s h a l l  h ave  th e  fo l l o wi n g  d i m e n ‐
s i o n s :

( 1 ) 5 ∕8  i n .  ×  3  i n .  ( 1 6  m m  ×  7 5  m m )  fo r  4  i n .  ( 1 0 0  m m ) ,  6  i n .
( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .  ( 2 5 0  m m )  p i p e

( 2 ) 3 ∕4  i n .  ×  3 1 ∕2  i n .  ( 2 0  m m  ×  9 0  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e

1 0 . 6 . 2 . 1 . 4 . 3    S te e l  wa s h e r s  s h al l  h ave  th e  fo l l o wi n g d i m e n s i o n s :

( 1 ) 1 ∕2  i n .  ×  3  i n .  ( 1 3  m m  ×  7 5  m m )  fo r  4  i n .  ( 1 0 0  m m ) ,  6  i n .
( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .  ( 2 5 0  m m )  p i p e

( 2 ) 1 ∕2  i n .  ×  3 . 5  i n .  ( 1 3  m m  ×  9 0  m m )  fo r  1 2  i n .  ( 3 0 0  m m )
p i p e

1 0 . 6 . 2 . 1 . 4 . 4    T h e  d i a m e te r  o f h o l e s  s h a l l  b e  1 ∕8  i n .  ( 3  m m )
l ar g e r  th a n  th at o f b o l ts  o r  r o d s .

1 0 . 6 . 2 . 2  S i z e s  o f Re s trai n t S trap s  fo r Te e s .

1 0 . 6 . 2 . 2 . 1    Re s tr ai n t s tr ap s  fo r  te e s  s h al l  h a ve  th e  fo l l o wi n g
d i m e n s i o n s :

( 1 ) 5 ∕8  i n .  ( 1 6  m m )  th i c k an d  2 1 ∕2  i n .  ( 6 5  m m )  wi d e  fo r  4  i n .
( 1 0 0  m m ) ,  6  i n .  ( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .
( 2 5 0  m m )  p i p e

( 2 ) 5 ∕8  i n .  ( 1 6  m m )  th i c k a n d  3  i n .  ( 7 5  m m )  wi d e  fo r  1 2  i n .
( 3 0 0  m m )  p i p e

1 0 . 6 . 2 . 2 . 2    T h e  d i a m e te r  o f r o d  h o l e s  s h al l  b e  1 ∕1 6  i n .  ( 1 . 6  m m )
l ar g e r  th a n  th a t o f r o d s .

1 0 . 6 . 2 . 2 . 3    F i g u r e  1 0 . 6 . 2 . 2 . 3  an d  Tab l e  1 0 . 6 . 2 . 2 . 3  s h al l  b e  u s e d
i n  s i z i n g  th e  r e s tr ai n t s tr a p s  fo r  b o th  m e c h an i c al  a n d  p u s h -o n
j o i n t te e  ftti n g s .

1 0 . 6 . 2 . 3  S i z e s  o f P l u g S trap  fo r B e l l  E n d  o f P i p e .

1 0 . 6 . 2 . 3 . 1    T h e  s tr a p  s h a l l  b e  3 ∕4  i n .  ( 2 0  m m )  th i c k a n d  2 1 ∕2  i n .
( 6 5  m m )  wi d e .

1 0 . 6 . 2 . 3 . 2    T h e  s tr ap  l e n g th  s h al l  b e  th e  s am e  as  d i m e n s i o n  A
fo r  te e  s tr a p s  as  s h o wn  i n  F i g u r e  1 0 . 6 . 2 . 2 . 3 .

1 0 . 6 . 2 . 3 . 3    T h e  d i s ta n c e  b e twe e n  th e  c e n te r s  o f r o d  h o l e s  s h a l l
b e  th e  s a m e  as  d i m e n s i o n  B fo r  te e  s tr a p s  as  s h o wn  i n  F i gu r e

1 0 . 6 . 2 . 2 . 3 .

1 0 . 6 . 2 . 4  M ate ri al .    C l a m p s ,  r o d s ,  r o d  c o u p l i n g s  o r  tu r n b u c k‐
l e s ,  b o l ts ,  wa s h e r s ,  r e s tr a i n t s tr a p s ,  an d  p l u g s tr ap s  s h a l l  b e  o f a

m a te r i al  th at h a s  p h ys i c al  a n d  c h e m i c a l  c h a r ac te r i s ti c s  th a t
i n d i c a te  i ts  d e te r i o r ati o n  u n d e r  s tr e s s  c an  b e  p r e d i c te d  wi th

r e l i a b i l i ty.

Δ 1 0 . 6 . 2 . 5  C o r ro s i o n  Re s i s tan c e .    Afte r  i n s ta l l a ti o n ,  r o d s ,  n u ts ,
b o l ts ,  was h e r s ,  c l am p s ,  an d  o th e r  r e s tr a i n i n g  d e vi c e s  s h al l  b e

c l e an e d  an d  th o r o u gh l y c o a te d  wi th  a c o r r o s i o n -r e tar d i n g
m a te r i al .

1 0 . 6 . 2 . 5 . 1    T h e  r e q u i r e m e n ts  o f 1 0 . 6 . 2 . 5  s h al l  n o t ap p l y to
e p o x y-c o ate d  ftti n g s ,  val ve s ,  gl an d s ,  o r  o th e r  ac c e s s o r i e s .

1 0 . 6 . 3 *    P r i vate  fr e  s e r vi c e  m ai n s  u ti l i z i n g  o n e  o r  m o r e  o f th e
fo l l o wi n g  c o n n e c ti o n  m e th o d s  s h al l  n o t r e q u i r e  a d d i ti o n al

r e s tr ai n t,  p r o vi d e d  th at s u c h  j o i n ts  c an  p as s  th e  h yd r o s tati c  te s t
o f 1 0 . 1 0 . 2 . 2  wi th o u t s h i fti n g  o f p i p i n g :

( 1 ) T h r e a d e d  c o n n e c ti o n s
( 2 ) G r o o ve d  c o n n e c ti o n s
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 3 ) We l d e d  c o n n e c ti o n s
( 4 ) H e a t-fu s e d  c o n n e c ti o n s
( 5 ) C h e m i c al  o r  s o l ve n t c e m e n te d  c o n n e c ti o n s

1 0 . 7  S te e p  G rad e s .

1 0 . 7 . 1    O n  s te e p  g r ad e s ,  m ai n s  s h al l  b e  ad d i ti o n a l l y r e s tr a i n e d
to  p r e ve n t s l i p p i n g .

1 0 . 7 . 1 . 1    P i p e  s h al l  b e  r e s tr ai n e d  a t th e  b o tto m  o f a  h i l l  a n d  a t
an y tu r n s  ( l ate r al  o r  ve r ti c a l ) .

1 0 . 7 . 1 . 1 . 1    T h e  r e s tr a i n t s p e c ife d  i n  1 0 . 7 . 1 . 1  s h al l  b e  to  n atu ‐
r al  r o c k o r  to  p i l e s  o r  p i e r s  b u i l t o n  th e  d o wn h i l l  s i d e  o f th e
b e l l .

1 0 . 7 . 1 . 2    B e l l  e n d s  s h a l l  b e  i n s tal l e d  fac i n g  u p h i l l .

1 0 . 7 . 1 . 3    S tr ai gh t r u n s  o n  h i l l s  s h a l l  b e  r e s tr a i n e d  a s  d e te r ‐
m i n e d  b y a  d e s i g n  p r o fe s s i o n al .

1 0 . 8  I n s tal l ati o n  Re q u i re m e n ts .

1 0 . 8 . 1    P i p i n g ,  va l ve s ,  h yd r a n ts ,  ga s ke ts ,  a n d  ftti n gs  s h al l  b e
i n s p e c te d  fo r  d am ag e  wh e n  r e c e i ve d  an d  s h a l l  b e  i n s p e c te d
p r i o r  to  i n s tal l ati o n .

1 0 . 8 . 2    T h e  ti g h tn e s s  o f b o l te d  j o i n ts  s h al l  b e  ve r ife d  b y th e
b o l t to r q u e  o r  b y th e  m e th o d  d e s c r i b e d  i n  th e  l i s ti n g  i n fo r m a‐
ti o n  o r  m an u fac tu r e r ’ s  i n s ta l l ati o n  i n s tr u c ti o n s .

1 0 . 8 . 3    P i p e ,  val ve s ,  h yd r a n ts ,  a n d  ftti n g s  s h al l  b e  c l e an  an d
fr e e  fr o m  i n te r n al  d e b r i s .

1 0 . 8 . 4    Wh e n  wo r k i s  s to p p e d ,  th e  o p e n  e n d s  o f p i p i n g ,  va l ve s ,
h yd r an ts ,  an d  ftti n g s  s h al l  b e  p l u gg e d  o r  c o ve r e d  to  p r e ve n t
fo r e i g n  m ate r i al s  fr o m  e n te r i n g .

1 0 . 8 . 5    Al l  p i p i n g,  ftti n gs ,  va l ve s ,  an d  h yd r an ts  s h al l  b e  e x a m ‐
i n e d  fo r  c r ac ks  o r  o th e r  d e fe c ts  wh i l e  s u s p e n d e d  ab o ve  th e
tr e n c h  an d  l o we r e d  i n to  th e  tr e n c h  u s i n g  e q u i p m e n t d e s i g n e d
fo r  s u c h  u s e .

1 0 . 8 . 6    P l a i n  e n d s  s h al l  b e  i n s p e c te d  fo r  s i g n s  o f d am ag e  p r i o r
to  i n s tal l ati o n .

1 0 . 8 . 7    P i p i n g ,  ftti n g s ,  va l ve s ,  h yd r an ts ,  a n d  a p p u r te n a n c e s
s h a l l  n o t b e  d r o p p e d ,  d u m p e d  o r  r o l l e d  o r  s ki d d e d  a ga i n s t
o th e r  m ate r i al s .

1 0 . 8 . 8    P i p e s  s h a l l  b e  s u p p o r te d  i n  th e  tr e n c h  th r o u g h o u t th e i r
fu l l  l e n g th  a n d  s h al l  n o t b e  s u p p o r te d  b y th e  b e l l  e n d s  o n l y o r
b y b l o c ks .

1 0 . 8 . 9    I f th e  gr o u n d  i s  s o ft,  o th e r  m e a n s  s h a l l  b e  p r o vi d e d  to
s u p p o r t th e  p i p e .

1 0 . 8 . 1 0    Va l ve s  a n d  ftti n g s  u s e d  wi th  n o n m e tal l i c  p i p e  s h al l  b e
s u p p o r te d  a n d  r e s tr ai n e d  i n  a c c o r d an c e  wi th  th e  m an u fac tu r ‐

e r ' s  i n s tal l ati o n  i n s tr u c ti o n s .

1 0 . 9  B ac kfl l i n g.

1 0 . 9 . 1    B ac kfl l  m a te r i al  s h a l l  b e  tam p e d  i n  l aye r s  o r  i n  p u d d l e s
u n d e r  an d  a r o u n d  p i p e s  to  p r e ve n t s e ttl e m e n t o r  l a te r a l  m o ve ‐
m e n t a n d  s h al l  c o n tai n  n o  a s h e s ,  c i n d e r s ,  r e fu s e ,  o r g an i c

m a tte r,  o r  o th e r  c o r r o s i ve  m ate r i a l s .

1 0 . 9 . 2    B ac kfl l  m a te r i al  s h al l  n o t c o n ta i n  as h ,  c i n d e r s ,  r e fu s e ,
o r g an i c  m atte r  o r  o th e r  c o r r o s i ve  m ate r i a l s .

1 0 . 9 . 3 *    I n  th e  ab s e n c e  o f s p e c ifc  g u i d e l i n e s  o r  s p e c ifc ati o n s ,
th e  m ax i m u m  a l l o wa b l e  p a r ti c l e  s i z e  fo r  b ac kfl l  wi th i n  1  ft

( 3 0 0  m m )  o f th e  p i p e  s h a l l  n o t b e  l ar g e r  th an  1 1 ∕2  i n .  ( 4 0  m m ) .

1 0 . 9 . 3 . 1    N o m i n al  p i p e  s i z e s  o f 4  i n .  ( 1 0 0  m m )  o r  s m al l e r  s h a l l
n o t e x c e e d  1 ∕2  i n .  ( 1 3  m m )  m ax i m u m  p a r ti c l e  s i z e .

1 0 . 9 . 3 . 2    N o m i n al  p i p e  s i z e s  o f 6  i n .  to  1 2  i n .  ( 1 5 0  m m  to
3 0 0  m m )  s h al l  n o t e x c e e d  3 ∕4  i n .  ( 1 9  m m )  m ax i m u m  p ar ti c l e
s i z e .

1 0 . 9 . 4    F r o z e n  e ar th  s h al l  n o t b e  u s e d  as  b ac kfl l  m ate r i a l .

1 0 . 9 . 5    I n  tr e n c h e s  c u t th r o u gh  r o c k,  ta m p e d  b a c kfl l  s h a l l  b e
u s e d  fo r  a t l e as t 6  i n .  ( 1 5 0  m m )  u n d e r  a n d  ar o u n d  th e  p i p e

an d  fo r  a t l e as t 2  ft ( 6 0 0  m m )  ab o ve  th e  p i p e .

1 0 . 9 . 6    Wh e r e  u s i n g  p i p i n g l i s te d  fo r  p r i vate  fr e  s e r vi c e  m ai n s ,
th e  m an u fac tu r e r ’ s  i n s ta l l ati o n  i n s tr u c ti o n s  fo r  b ac kfl l  s h al l  b e

fo l l o we d .

1 0 . 1 0  Te s ti n g an d  Ac c e p tan c e .

Δ 1 0 . 1 0 . 1  Ap p ro val  o f U n d e rgro u n d  P i p i n g.

N 1 0 . 1 0 . 1 . 1    T h e  i n s ta l l i n g c o n trac to r  s h al l  b e  r e s p o n s i b l e  fo r  th e
fo l l o wi n g :

( 1 ) N o ti fyi n g th e  AH J  an d  th e  o wn e r ' s  r e p r e s e n tati ve  o f th e
ti m e  a n d  d a te  te s ti n g  i s  to  b e  p e r fo r m e d

( 2 ) P e r fo r m i n g a l l  r e q u i r e d  ac c e p tan c e  te s ts
( 3 ) C o m p l e ti n g  an d  s i g n i n g a c o n tr a c to r ' s  m a te r i al  an d  te s t

c e r tifc a te ( s )  s h o wn  i n  F i gu r e  1 0 . 1 0 . 1 . 1

R o d  h o l e

A

B

CD
R o d  h o l e

FI G U RE  1 0 . 6 . 2 . 2 . 3   Re s trai n t S trap s  fo r Te e s .

Δ Tab l e  1 0 . 6 . 2 . 2 . 3  Re s trai n t S trap s  fo r Te e s

N o m i n al  P i p e  S i z e  A  B  C  D

i n . m m  i n . m m  i n . m m  i n . m m  i n . m m

4 1 0 0 1 2 1 ∕2 3 1 5 1 0 1 ∕8 2 5 5 2 1 ∕2 6 5 1 3 ∕4 4 5
6 1 5 0 1 4 1 ∕2 3 6 5 1 2 1 ∕8 3 0 5 3 9 ∕1 6 9 0 2 1 3 ∕1 6 7 0
8 2 0 0 1 6 3 ∕4 4 2 0 1 4 3 ∕8 3 6 0 4 2 1 ∕3 2 1 1 5 3 2 9 ∕3 2 1 0 0

1 0 2 5 0 1 9 1 ∕1 6 4 7 5 1 6 1 1 ∕1 6 4 1 5 5 3 ∕4 1 4 5 5 1 2 5
1 2 3 0 0 2 2 5 ∕1 6 5 6 0 1 9 3 ∕1 6 4 8 0 6 3 ∕4 1 7 0 5 7 ∕8 1 4 5
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C o n t r a c t o r ’ s  M a t e r i a l  a n d  Te s t  C e r t i f i c a t e  fo r  U n d e rg ro u n d  P i p i n g

L o c a t i o n

P R O C E D U R E

U p o n  c o m p l e t i o n  o f  w o r k,  i n s p e c t i o n  a n d  t e s t s  s h a l l  b e  m a d e  b y  t h e  c o n t ra c t o r ’ s  r e p r e s e n t a t i ve  a n d  w i t n e s s e d  b y  a n  o w n e r ’ s  

r e p re s e n t a t i ve .  A l l  d e fe c t s  s h a l l  b e  c o r re c t e d  a n d  s y s t e m  l e f t  i n  s e r v i c e  b e fo r e  c o n t ra c t o r ’ s  p e r s o n n e l  f i n a l l y  l e a ve  t h e  j o b.

A c e r t i f i c a t e  s h a l l  b e  f i l l e d  o u t  a n d  s i g n e d  b y  b o t h  r e p r e s e n t a t i ve s .   C o p i e s  s h a l l  b e  p re p a r e d  fo r a p p ro v i n g  a u t h o r i t i e s ,  o w n e r s ,  a n d  

c o n t ra c t o r.   I t  i s  u n d e r s t o o d  t h e  o w n e r ’ s  r e p re s e n t a t i ve ’ s  s i g n a t u re  i n  n o  way  p r e j u d i c e s  a n y  c l a i m  a g a i n s t  c o n t ra c t o r fo r fa u l t y  m a t e r i a l ,  p o o r  

w o r km a n s h i p ,  o r  fa i l u r e  t o  c o m p l y  w i t h  a p p r o v i n g  a u t h o r i t y ’ s  re q u i r e m e n t s  o r  l o c a l  o r d i n a n c e s .

P ro p e r t y  n a m e

P ro p e r t y  a d d r e s s

D a t e

P l a n s

A c c e p t e d  b y  a p p r o v i n g  a u t h o r i t i e s  ( n a m e s )

A d d r e s s

I n s t a l l a t i o n  c o n fo r m s  t o  a c c e p t e d  p l a n s

E q u i p m e n t  u s e d  i s  a p p r o ve d

I f  n o,  s t a t e  d e v i a t i o n s

Ye s N o

Ye s N o

H a s  p e r s o n  i n  c h a r g e  o f  f i r e  e q u i p m e n t  b e e n  i n s t r u c t e d  a s  t o  l o c a t i o n  o f  

c o n t ro l  va l ve s  a n d  c a r e  a n d  m a i n t e n a n c e  o f  t h i s  n e w  e q u i p m e n t ?

I f  n o,  e x p l a i n

Ye s N o

H a ve  c o p i e s  o f  a p p r o p r i a t e  i n s t r u c t i o n s  a n d  c a r e  a n d  m a i n t e n a n c e

c h a r t s  b e e n  p ro v i d e d  t o  t h e  o w n e r  o r o w n e r’ s  r e p re s e n t a t i ve ?

I f  n o,  e x p l a i n

Ye s N o

S u p p l i e s  b u i l d i n g s

U n d e rg ro u n d  

p i p e s  a n d  j o i n t s

P i p e  t y p e s  a n d  c l a s s Ty p e  j o i n t

s t a n d a r d

s t a n d a r d

Ye s N o

Ye s N o

J o i n t s  n e e d i n g  a n c h o ra g e  c l a m p e d ,  s t ra p p e d ,  o r b l o c ke d  i n

a c c o rd a n c e  w i t h

I f  n o,  e x p l a i n

s t a n d a rd

Ye s N o

Te s t  

d e s c r i p t i o n
 L =  t e s t i n g  a l l o wa n c e  ( m a ke u p  wa t e r ) ,  i n  g a l l o n s  p e r  h o u r  ( l p m )

 S =  l e n g t h  o f  p i p e  t e s t e d ,  i n  fe e t  ( m )
 D =  n o m i n a l  d i a m e t e r  o f  t h e  p i p e ,  i n  i n c h e s  ( m m )

 P =  a ve ra g e  t e s t  p r e s s u r e  d u r i n g  t h e  h y d r o s t a t i c  t e s t ,  i n  p o u n d s  p e r  s q u a r e  i n c h  ( g a u g e )  ( b a r )

F l u s h i n g :   F l o w  t h e  re q u i re d  ra t e  u n t i l  wa t e r  i s  ve r i f i e d  t o  b e  c l e a r  o f  d e b r i s  a t  o u t l e t s  s u c h  a s  h y d ra n t s  a n d  b l o w - o f f s .  F l u s h  a t  o n e  o f  
t h e  f l o w  ra t e s  a s  s p e c i f i e d  i n  1 0 . 1 0 . 2 . 1 . 3 .
H y d ro s t a t i c :   A l l  p i p i n g  a n d  a t t a c h e d  a p p u r t e n a n c e s  s u b j e c t e d  t o  s y s t e m  wo r ki n g  p re s s u re  s h a l l  b e  h y d r o s t a t i c a l l y  t e s t e d  a t  2 0 0  p s i  
( 1 3 . 8  b a r)  o r 5 0  p s i  ( 3 . 4  b a r )  i n  e x c e s s  o f  t h e  s y s t e m  w o r ki n g  p r e s s u r e ,  w h i c h e ve r  i s  g r e a t e r,  a n d  s h a l l  m a i n t a i n  t h a t  p r e s s u re  ± 5  p s i  
( 0 . 3 4  b a r)  fo r  2  h o u r s .
H y d ro s t a t i c  Te s t i n g  A l l o wa n c e :   W h e r e  a d d i t i o n a l  wa t e r  i s  a d d e d  t o  t h e  s y s t e m  t o  m a i n t a i n  t h e  t e s t  p r e s s u r e s  re q u i re d  b y  1 0 . 1 0 . 2 . 2 . 1 ,  
t h e  a m o u n t  o f  wa t e r s h a l l  b e  m e a s u re d  a n d  s h a l l  n o t  e x c e e d  t h e  l i m i t s  o f  t h e  fo l l o w i n g  e q u a t i o n  ( fo r  m e t r i c  e q u a t i o n ,  s e e  1 0 . 1 0 . 2 . 2 . 6 ) :

N e w  u n d e r g ro u n d  p i p i n g  f l u s h e d  a c c o rd i n g  t o Ye s N o

s t a n d a rd  b y  ( c o m p a n y )

I f  n o,  e x p l a i n

H o w  f l u s h i n g  f l o w  wa s  o b t a i n e d T h r o u g h  w h a t  t y p e  o p e n i n g

P u b l i c  wa t e r Ta n k o r  re s e r vo i r F i r e  p u m p H y d ra n t  b u t t O p e n  p i p eF l u s h i n g

t e s t s
L e a d - i n s  f l u s h e d  a c c o r d i n g  t o Ye s N os t a n d a r d  b y  ( c o m p a n y )

I f  n o,  e x p l a i n

H o w  f l u s h i n g  f l o w  wa s  o b t a i n e d T h ro u g h  w h a t  t y p e  o p e n i n g

P u b l i c  wa t e r Ta n k o r r e s e r vo i r F i r e  p u m p Y c o n n e c t i o n  t o  f l a n g e  

a n d  s p i g o t
O p e n  p i p e

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

N F PA  2 4  ( p .  1  o f  2 )

L  =  
1 4 8 , 0 0 0

SD   P

© 2 0 2 1  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n

P i p e  c o n fo r m s  t o   

F i t t i n g s  c o n fo r m  t o

I f  n o ,  e x p l a i n

❏ ❏
❏ ❏

❏ ❏

❏ ❏

❏ ❏

❏ ❏

❏ ❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏

❏ ❏

❏ ❏

N FI G U RE  1 0 . 1 0 . 1 . 1   S am p l e  o f C o n trac to r ’ s  M ate ri al  an d  Te s t C e r tifc ate  fo r U n d e rgro u n d  P i p i n g.
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N F PA  2 4  ( p .  2  o f  2 )

H y d r o s t a t i c   

t e s t

A l l  n e w  u n d e r g r o u n d  p i p i n g  h y d r o s t a t i c a l l y  t e s t e d  a t J o i n t s  c o ve re d

Ye s N op s i  ( b a r )              fo r h o u r s

L e a k a g e  

t e s t

To t a l  a m o u n t  o f  l e a ka g e  m e a s u re d

g a l l o n s   ( l i t e r s ) h o u rs

A l l o wa b l e  l e a ka g e

h o u rs
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❏ ❏

H y d r a n t s

N u m b e r  i n s t a l l e d Ty p e  a n d  m a ke A l l  o p e ra t e  s a t i s fa c t o r i l y

Ye s N o

C o n t ro l  

va l v e s

Wa t e r c o n t r o l  va l ve s  l e f t  w i d e  o p e n

I f  n o,  s t a t e  r e a s o n

Ye s N o

Ye s N o

R e m a r k s

D a t e  l e f t  i n  s e r v i c e

S i g n a t u r e s

N a m e  o f  i n s t a l l i n g  c o n t ra c t o r

Te s t s  w i t n e s s e d  b y

F o r  p ro p e r t y  o w n e r ( s i g n e d ) Ti t l e D a t e

F o r  i n s t a l l i n g  c o n t ra c t o r  ( s i g n e d ) Ti t l e D a t e

A d d i t i o n a l  e x p l a n a t i o n  a n d  n o t e s

H o s e  t h r e a d s  o f  f i r e  d e p a r t m e n t  c o n n e c t i o n s  a n d  h y d ra n t s  i n t e r c h a n g e a b l e  w i t h

t h o s e  o f  f i r e  d e p a r t m e n t  a n s w e r i n g  a l a r m

❏ ❏

❏ ❏

❏ ❏

F o r w a r d  f l o w
t e s t  o f  b a c k f l o w

p r e v e n t e r Ye s N o❏ ❏

F o r wa r d  f l o w  t e s t  p e r fo r m e d  i n  a c c o r d a n c e  w i t h  1 0 . 1 0 . 2 . 5 . 2 :

g a l l o n s   ( l i t e r s )

N FI G U RE  1 0 . 1 0 . 1 . 1   Continued



U N D E RGRO U N D  RE QU I RE M E N T S 2 4 - 2 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

N 1 0 . 1 0 . 1 . 2    Al te r n a te  fo r m s  o r  e l e c tr o n i c  r e c o r d s  p r o vi d i n g at
m i n i m u m  th e  r e q u i r e d  i n fo r m ati o n  fo u n d  i n  F i g u r e  1 0 . 1 0 . 1 . 1
s h a l l  b e  p e r m i tte d .

1 0 . 1 0 . 2  Ac c e p tan c e  Re q ui re m e n ts .

1 0 . 1 0 . 2 . 1 *  Fl u s h i n g o f P i p i n g.

1 0 . 1 0 . 2 . 1 . 1    U n d e r g r o u n d  p i p i n g,  fr o m  th e  wate r  s u p p l y to  th e
s ys te m  r i s e r,  a n d  l e a d -i n  c o n n e c ti o n s  to  th e  s ys te m  r i s e r,  i n c l u d ‐

i n g  al l  h yd r a n ts ,  s h a l l  b e  c o m p l e te l y fu s h e d  b e fo r e  th e  c o n n e c ‐
ti o n  i s  m ad e  to  d o wn s tr e am  fr e  p r o te c ti o n  s ys te m  p i p i n g .

1 0 . 1 0 . 2 . 1 . 2    T h e  fu s h i n g  o p e r a ti o n  s h al l  b e  c o n ti n u e  u n ti l
wate r  fo w i s  ve rife d  to  b e  c l e ar  o f d e b r i s .

1 0 . 1 0 . 2 . 1 . 3 *    T h e  m i n i m u m  r a te  o f fo w s h al l  b e  i n  a c c o r d a n c e
wi th  Ta b l e  1 0 . 1 0 . 2 . 1 . 3 .

1 0 . 1 0 . 2 . 1 . 3 . 1    Wh e r e  th e  fo w r ate s  e s tab l i s h e d  i n  Tab l e
1 0 . 1 0 . 2 . 1 . 3  ar e  n o t atta i n ab l e ,  th e  al l o wab l e  fo w r ate  at th e
m i n i m u m  a l l o wa b l e  r e s i d u a l  p r e s s u r e  to  th e  s ys te m  s h a l l  b e

ac c e p tab l e .

N 1 0 . 1 0 . 2 . 1 . 3 . 2    S u c ti o n  p i p i n g s u p p l yi n g  fr e  p u m p ( s )  s h al l  b e
fu s h e d  p r i o r  to  c o n n e c ti n g  to  th e  fr e  p u m p ( s )  b a s e d  o n  th e

r e q u i r e m e n ts  o f N F PA 2 0 .

N 1 0 . 1 0 . 2 . 1 . 4 *    I n  l i e u  o f fu s h i n g  wi th  th e  wate rfo w r ate s
p r e s c r i b e d  i n  1 0 . 1 0 . 2 . 1 . 3  an d  1 0 . 1 0 . 2 . 1 . 3 . 1 ,  wa te r  m ai n  c l e an i n g
o f th e  p i p i n g  b y th e  fo r c e fu l  i n tr o d u c ti o n  o f s wab s  th r o u g h  th e

p i p e  s h a l l  b e  p e r m i tte d .

N 1 0 . 1 0 . 2 . 1 . 4 . 1    Wa te r  m ai n  s wab b i n g  s h al l  b e  r e p e ate d ,  a s  n e c e s ‐
s a r y,  u n ti l  th e  l as t s wab  th at h as  fu l l y p e n e tr ate d  th e  p i p e  i s

c l e an  an d  th e  d i s c h a r ge  wa te r  i s  c l e a r.

Δ 1 0 . 1 0 . 2 . 1 . 5    P r o vi s i o n  s h al l  b e  m a d e  fo r  th e  d i s p o s a l  o f wa te r
u s e d  fo r  fu s h i n g o r  te s ti n g  to  m i n i m i z e  an y wa te r  d a m ag e

c a u s e d  b y th e  d i s c h ar g e .

1 0 . 1 0 . 2 . 2  H yd ro s tati c  Te s t.

1 0 . 1 0 . 2 . 2 . 1 *    Al l  p i p i n g an d  a ttac h e d  a p p u r te n a n c e s  s u b j e c te d
to  s ys te m  wo r ki n g  p r e s s u r e  s h a l l  b e  h yd r o s ta ti c a l l y te s te d  at

g au ge  p r e s s u r e  o f 2 0 0  p s i  ( 1 4  b ar )  o r  5 0  p s i  ( 3 . 4  b a r )  i n  e x c e s s
o f th e  s ys te m  wo r ki n g p r e s s u r e ,  wh i c h e ve r  i s  gr e a te r,  an d  s h a l l
m a i n tai n  th a t p r e s s u r e  at g au g e  p r e s s u r e  o f ± 5  p s i  ( 0 . 3  b a r )  fo r

2  h o u r s .

1 0 . 1 0 . 2 . 2 . 2    S u c c e s s fu l  te s t r e s u l ts  s h al l  b e  d e te r m i n e d  b y i n d i ‐
c a ti o n  o f e i th e r  a  p r e s s u r e  l o s s  l e s s  th an  g au ge  p r e s s u r e  o f 5  p s i

( 0 . 3  b a r )  o r  b y n o  vi s u a l  l e a ka ge .

Δ Tab l e  1 0 . 1 0 . 2 . 1 . 3  Fl o w Re q u i re d  to  P ro d u c e  Ve l o c i ty o f
1 0  ft/ s e c  ( 3 . 0  m / s e c )  i n  P i p e s

N o m i n al  P i p e
S i z e  ( i n . )

Fl o w Rate
( gp m )

N o m i n al  P i p e
S i z e  ( m m )

Fl o w Rate
( L / m i n )

2 1 0 0 5 0 3 8 0
2 1 ∕2 1 5 0 6 5 5 7 0

3 2 2 0 7 5 8 3 3
4 3 9 0 1 0 0 1 , 5 0 0
5 6 1 0 1 2 5 2 , 3 0 0
6 8 8 0 1 5 0 3 , 3 5 0
8 1 , 5 6 0 2 0 0 5 , 9 0 0

1 0 2 , 4 4 0 2 5 0 9 , 2 5 0
1 2 3 , 5 2 0 3 0 0 1 3 , 3 0 0

1 0 . 1 0 . 2 . 2 . 3    T h e  te s t p r e s s u r e  s h a l l  b e  r e a d  fr o m  o n e  o f th e
fo l l o wi n g ,  l o c a te d  a t th e  l o we s t e l e va ti o n  o f th e  s ys te m  o r  th e

p o r ti o n  o f th e  s ys te m  b e i n g  te s te d :

( 1 ) A g au g e  l o c ate d  at o n e  o f th e  h yd r an t o u tl e ts
( 2 ) A g au g e  l o c ate d  at th e  l o we s t p o i n t wh e r e  n o  h yd r a n ts  ar e

p r o vi d e d

1 0 . 1 0 . 2 . 2 . 4 *    T h e  tr e n c h  s h a l l  b e  b ac kfl l e d  b e twe e n  j o i n ts
b e fo r e  te s ti n g to  p r e ve n t m o ve m e n t o f p i p e .

1 0 . 1 0 . 2 . 2 . 5    Wh e r e  r e q u i r e d  fo r  s afe ty m e as u r e s  p r e s e n te d  b y
th e  h a z a r d s  o f o p e n  tr e n c h e s ,  th e  p i p e  an d  j o i n ts  s h a l l  b e

p e r m i tte d  to  b e  b a c kfl l e d ,  p r o vi d e d  th e  i n s tal l i n g  c o n tr ac to r
ta ke s  th e  r e s p o n s i b i l i ty fo r  l o c a ti n g a n d  c o r r e c ti n g  l e a ka ge .

1 0 . 1 0 . 2 . 2 . 6 *  H yd ro s tati c  Te s ti n g Al l o wan c e .    Wh e r e  ad d i ti o n a l
wate r  i s  ad d e d  to  th e  s ys te m  to  m ai n tai n  th e  te s t p r e s s u r e s

r e q u i r e d  b y 1 0 . 1 0 . 2 . 2 . 1 ,  th e  am o u n t o f wate r  s h a l l  b e  m e as u r e d
an d  s h al l  n o t e x c e e d  th e  l i m i ts  o f Tab l e  1 0 . 1 0 . 2 . 2 . 6 ,  wh i c h  a r e

b a s e d  u p o n  th e  fo l l o wi n g  e q u ati o n s :  U . S .  C u s to m a r y U n i ts :

L
SD P

=
148 000,

wh e r e :
L = te s ti n g al l o wa n c e  ( m a ke u p  wate r )  [ g p h  ( g al / h r ) ]

S = l e n gth  o f p i p e  te s te d  ( ft)
D = n o m i n a l  d i am e te r  o f p i p e  ( i n . )

P = a ve r a ge  te s t p r e s s u r e  d u r i n g  h yd r o s tati c  te s t ( g au g e  p s i )
M e tr i c  U n i ts :

L
SD P

=
794 797,

wh e r e :
L = te s ti n g al l o wa n c e  ( m a ke u p  wate r )  ( L / h r )

S = l e n gth  o f p i p e  te s te d  ( m )
D = n o m i n a l  d i am e te r  o f p i p e  ( m m )

P = a ve r a ge  te s t p r e s s u r e  d u r i n g  h yd r o s tati c  te s t ( kP a)

1 0 . 1 0 . 2 . 3 *  O th e r M e an s  o f H yd ro s tati c  Te s ts .    Wh e r e  ac c e p ta‐
b l e  to  th e  AH J ,  h yd r o s tati c  te s ts  s h a l l  b e  p e r m i tte d  to  b e
c o m p l e te d  i n  ac c o r d a n c e  wi th  th e  gu i d e l i n e s  p r o vi d e d  i n
AWWA C 6 0 0 ,  Installation of Ductile Iron Water Mains and Their
Appurtenances;  AWWA M 9 ,  Concrete Pressure Pipe;  AWWA M 2 3 ,
PVC Pipe — Design and Installation;  o r  AWWA M 5 5 ,  PE Pipe —
Design and Installation;  as  l o n g as  th e  te s t p r e s s u r e  a n d  te s t d u r a‐
ti o n  r e q u i r e m e n ts  o f 1 0 . 1 0 . 2 . 2 . 1  ar e  s ti l l  e m p l o ye d .

N 1 0 . 1 0 . 2 . 3 . 1 *    F o r  e x i s ti n g s ys te m  m o d ifc a ti o n s  o r  r e p a i r s  th at
c a n n o t b e  i s o l a te d ,  h yd r o s ta ti c  te s ti n g  s h a l l  b e  l i m i te d  to  vi s u al
e vi d e n c e  o f l e akag e  at s ys te m  wo r ki n g  p r e s s u r e .

1 0 . 1 0 . 2 . 4  O p e rati n g Te s t.

1 0 . 1 0 . 2 . 4 . 1    E ac h  h yd r an t s h a l l  b e  fu l l y o p e n e d  an d  c l o s e d
u n d e r  s ys te m  wate r  p r e s s u r e .

Δ 1 0 . 1 0 . 2 . 4 . 2    D r y b a r r e l  h yd r an ts  s h a l l  b e  c h e c ke d  fo r  d r ai n ag e .

Δ 1 0 . 1 0 . 2 . 4 . 3    Al l  c o n tr o l  val ve s  s h al l  b e  fu l l y c l o s e d  a n d  o p e n e d
u n d e r  s ys te m  wate r  p r e s s u r e  to  e n s u r e  o p e r ati o n .

 
[ 1 0 . 1 0 . 2 . 2 . 6 a]

 
[ 1 0 . 1 0 . 2 . 2 . 6 b ]



I N S TAL L AT I O N  O F  P RI VAT E  F I RE  S E RVI C E  M AI N S  AN D  T H E I R AP P U RT E NAN C E S2 4 - 2 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 0 . 1 0 . 2 . 4 . 4    Wh e r e  fr e  p u m p s  s u p p l y th e  p r i va te  fr e  s e r vi c e
m a i n ,  th e  o p e r ati n g  te s ts  r e q u i r e d  b y 1 0 . 1 0 . 2 . 4  s h a l l  b e  c o m p l e ‐
te d  wi th  th e  p u m p s  r u n n i n g .

1 0 . 1 0 . 2 . 5  B ac kfo w P re ve n ti o n  As s e m b l i e s .

Δ 1 0 . 1 0 . 2 . 5 . 1    T h e  b a c kfo w p r e ve n ti o n  a s s e m b l y s h al l  b e
fo r war d  fo w te s te d .

1 0 . 1 0 . 2 . 5 . 2    T h e  m i n i m u m  fo w r a te  te s te d  i n  1 0 . 1 0 . 2 . 5 . 1  s h a l l
b e  th e  s ys te m  d e m an d ,  i n c l u d i n g  h o s e  s tr e a m  d e m an d  wh e r e
ap p l i c a b l e .

C h ap te r 1 1    H yd rau l i c  C al c u l ati o n s

N 1 1 . 1  H yd rau l i c  C al c ul ati o n  P ro c e d u re s .    H yd r au l i c  c a l c u l a‐
ti o n s  o f s ys te m  p i p i n g wh e r e  r e q u i r e d  s h al l  b e  i n  a c c o r d a n c e
wi th  N F PA 1 3 .

1 1 . 2  C al c u l ati o n s  i n  U . S .  C u s to m ar y U n i ts .    P i p e  fr i c ti o n
l o s s e s  s h al l  b e  d e te r m i n e d  b a s e d  o n  th e  H az e n –Wi l l i a m s
fo r m u l a ,  a s  fo l l o ws :

p
Q

C d
=
4 52

1 85

1 85 4 87

.
.

. .

wh e r e :
p = fr i c ti o n al  r e s i s ta n c e  ( p s i / ft o f p i p e )
Q = fo w ( g p m )
C = fr i c ti o n  l o s s  c o e ffc i e n t
d = a c tu al  i n te r n a l  d i am e te r  o f p i p e  ( i n . )

1 1 . 3  C al c u l ati o n s  i n  S I  U n i ts .    P i p e  fr i c ti o n  l o s s e s  s h al l  b e
d e te r m i n e d  b as e d  o n  th e  H az e n –Wi l l i am s  fo r m u l a i n  S I  u n i ts ,
as  fo l l o ws :

 
[ 1 1 . 2 ]

Δ Tab l e  1 0 . 1 0 . 2 . 2 . 6  H yd ro s tati c  Te s ti n g Al l o wan c e  at 2 0 0
p s i  ( 1 4  b ar)

N o m i n al  P i p e  D i am e te r  Te s ti n g Al l o wan c e

i n . m m  gal / h r/ 1 0 0  ft L / h r/ 1 0 0  m

2 5 0 0 . 0 1 9 0 . 2 3 6
4 1 0 0 0 . 0 3 0 . 4 7 2
6 1 5 0 0 . 0 5 7 0 . 7 0 8
8 2 0 0 0 . 0 7 6 0 . 9 4 4

1 0 2 5 0 0 . 0 9 6 1 . 1 9
1 2 3 0 0 0 . 1 1 5 1 . 4 3
1 4 3 5 0 0 . 1 3 4 1 . 6 6
1 6 4 0 0 0 . 1 5 3 1 . 9 0
1 8 4 5 0 0 . 1 7 2 2 . 1 4
2 0 5 0 0 0 . 1 9 1 2 . 3 7
2 4 6 0 0 0 . 2 2 9 2 . 8 4

N o te s :
( 1 )  F o r  o th e r  l e n g th ,  d i a m e te r s ,  an d  p r e s s u r e s ,  u ti l i z e  E q u a ti o n
1 0 . 1 0 . 2 . 2 . 6 a  o r  1 0 . 1 0 . 2 . 2 . 6 b  to  d e te r m i n e  th e  a p p r o p r i a te  te s ti n g
al l o wa n c e .
( 2 )  F o r  te s t s e c ti o n s  th at c o n tai n  va r i o u s  s i z e s  a n d  s e c ti o n s  o f p i p e ,  th e
te s ti n g  a l l o wan c e  i s  th e  s u m  o f th e  te s ti n g  a l l o wa n c e s  fo r  e a c h  s i z e  a n d
s e c ti o n .

p
Q

C d
m

m

m

=








6 05 10

1 85

1 85 4 87

5
.

.

. .

wh e r e :
pm = fr i c ti o n al  r e s i s tan c e  ( b ar / m  o f p i p e )
Qm = fo w ( L / m i n )
C = fr i c ti o n  l o s s  c o e ffc i e n t
dm = a c tu a l  i n te r n al  d i a m e te r  o f p i p e  ( m m )

C h ap te r 1 2    Ab o ve gro u n d  P i p e  an d  Fi tti n gs

1 2 . 1  G e n e ral .    Ab o ve g r o u n d  p i p e  a n d  ftti n gs  s h al l  c o m p l y
wi th  th e  a p p l i c a b l e  s e c ti o n s  o f N F PA 1 3  th at ad d r e s s  p i p e ,
ftti n g s ,  j o i n i n g  m e th o d s ,  h an g e r s ,  a n d  i n s tal l ati o n .

1 2 . 2  P ro te c ti o n  o f P i p i n g.

1 2 . 2 . 1    Ab o ve gr o u n d  p i p i n g  fo r  p r i va te  fr e  s e r vi c e  m a i n s  s h a l l
n o t p a s s  th r o u g h  h a z a r d o u s  a r e as  an d  s h al l  b e  l o c a te d  s o  th a t i t

i s  p ro te c te d  fr o m  m e c h an i c a l  an d  fr e  d am ag e .

1 2 . 2 . 2    Ab o ve gr o u n d  p i p i n g  s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  i n
h az ar d o u s  a r e as  p r o te c te d  b y a n  a u to m a ti c  s p r i n kl e r  s ys te m .

1 2 . 2 . 3    Wh e r e  ab o ve g r o u n d  wate r-fl l e d  s u p p l y p i p e s ,  r i s e r s ,
s ys te m  r i s e r s ,  o r  fe e d  m a i n s  p a s s  th r o u gh  o p e n  ar e a s ,  c o l d

r o o m s ,  p a s s a ge ways ,  o r  o th e r  a r e as  e x p o s e d  to  fr e e z i n g  te m p e r ‐
a tu re s ,  th e  p i p e  s h al l  b e  p r o te c te d  a ga i n s t fr e e z i n g  b y th e

fo l l o wi n g :

( 1 ) I n s u l ati n g  c o ve r i n g s
( 2 ) F r o s tp r o o f c a s i n gs
( 3 ) O th e r  r e l i ab l e  m e a n s  c a p a b l e  o f m a i n tai n i n g a  m i n i m u m

te m p e r a tu r e  b e twe e n  4 0 ° F  an d  1 2 0 ° F  ( 4 ° C  a n d  4 9 ° C )

1 2 . 2 . 4    Wh e r e  c o r r o s i ve  c o n d i ti o n s  e x i s t o r  p i p i n g i s  e x p o s e d
to  th e  we ath e r,  c o r r o s i o n -r e s i s tan t typ e s  o f p i p e ,  ftti n g s ,  an d

h an g e r s  o r  p r o te c ti ve  c o r r o s i o n -r e s i s tan t c o a ti n gs  s h al l  b e  u s e d .

1 2 . 2 . 5    To  m i n i m i z e  o r  p r e ve n t p i p e  b r e akag e  wh e r e  s u b j e c t to
e ar th q u ake s ,  a b o ve gr o u n d  p i p e  s h al l  b e  p r o te c te d  i n  a c c o r d ‐

a n c e  wi th  th e  s e i s m i c  r e q u i r e m e n ts  o f N F PA 1 3 .

1 2 . 2 . 6    M a i n s  th a t p as s  th r o u gh  wal l s ,  fo o r s ,  a n d  c e i l i n g s  s h a l l
b e  p r o vi d e d  wi th  c l e ar a n c e s  i n  a c c o r d an c e  wi th  N F PA 1 3 .

1 2 . 2 . 7    Ab o ve gr o u n d  p r i vate  fr e  s e r vi c e  m ai n s  s h al l  b e  p r o te c ‐
te d  wi th  b o l l ar d s  o r  o th e r  m e an s  as  ap p r o ve d  b y th e  AH J  wh e n
s u b j e c t to  m e c h a n i c al  d am ag e .

C h ap te r 1 3    S i z e s  o f Ab o ve gro u n d  an d  B u ri e d  P i p e

1 3 . 1  P ri vate  S e r vi c e  M ai n s .    P i p e  s m al l e r  th a n  6  i n .  ( 1 5 0  m m )
i n  d i am e te r  s h al l  n o t b e  i n s tal l e d  as  a  p r i va te  s e r vi c e  m ai n

s u p p l yi n g  h yd r a n ts .

1 3 . 2  M ai n s  N o t S u p p l yi n g H yd ran ts .    F o r  m ai n s  th a t d o  n o t
s u p p l y h yd r an ts ,  s i z e s  s m a l l e r  th an  6  i n .  ( 1 5 0  m m )  s h al l  b e

p e r m i tte d  to  b e  u s e d ,  s u b j e c t to  th e  fo l l o wi n g r e s tr i c ti o n s :

( 1 ) T h e  m ai n  s h a l l  s u p p l y o n l y th e  fo l l o wi n g typ e s  o f s ys te m s :

( a) Au to m ati c  s p r i n kl e r  s ys te m s
( b ) O p e n  s p r i n kl e r  s ys te m s
( c ) Wate r  s p r ay fx e d  s ys te m s
( d ) F o a m  s ys te m s

 
[ 1 1 . 3 ]



AN N E X  A 2 4 - 2 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

( e ) S tan d p i p e  s ys te m s
( 2 ) H yd r a u l i c  c al c u l a ti o n s  s h a l l  s h o w th at th e  m a i n  i s  a b l e  to

s u p p l y th e  to tal  d e m a n d  at th e  a p p r o p r i ate  p r e s s u r e .
( 3 ) S ys te m s  th at ar e  n o t h yd r au l i c al l y c al c u l a te d  s h al l  h ave  a

m a i n  at l e as t as  l ar g e  as  th e  r i s e r.

Δ 1 3 . 3  M ai n s  S up p l yi n g Fi re  P ro te c ti o n  S ys te m s .    T h e  s i z e  o f
p r i vate  fr e  s e r vi c e  m a i n s  s u p p l yi n g  fr e  p r o te c ti o n  s ys te m s  s h a l l

b e  ap p r o ve d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n ,  b as e d  o n  th e
fo l l o wi n g :

( 1 ) C o n s tr u c ti o n  an d  o c c u p an c y o f th e  b u i l d i n g o r  s tr u c tu r e
( 2 ) F i r e  fo w a n d  p r e s s u r e  o f th e  wate r  r e q u i r e d
( 3 ) Ad e q u ac y o f th e  wa te r  s u p p l y

C h ap te r 1 4    S ys te m  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e

Δ 1 4 . 1  G e n e ral .    A p r i vate  fr e  s e r vi c e  m ai n  an d  i ts  ap p u r te n an ‐
c e s  i n s ta l l e d  i n  ac c o r d an c e  wi th  th i s  s tan d ar d  s h al l  b e  i n s p e c ‐

te d ,  te s te d ,  an d  m a i n tai n e d  i n  ac c o r d a n c e  wi th  N F PA 2 5 .

An n e x  A   E x p l an ato r y M ate ri al

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐
atory material,  numbered to correspond with the applicable text para‐

graphs.

N A. 1 . 1 . 3 ( 3 )    T h e  i n s tal l a ti o n  o f d r y fr e  h yd r an ts  i s  c o ve r e d  i n
N F PA 1 1 4 2 .

N A. 1 . 5 . 3    S o m e  d i m e n s i o n s  u s e d  i n  th i s  s ta n d ar d  a r e  e x ac t an d
s o m e  a r e  n o t.  N o m i n al  d i m e n s i o n s  ar e  o fte n  u s e d ,  s u c h  a s  th e

d i m e n s i o n s  u s e d  fo r  p i p e  s i z e s .  T h e  m e tr i c  e q u i val e n t s h o wn  i n
th i s  s tan d ar d  m i g h t n o t b e  a n  e x ac t c o n ve r s i o n  to  th e  S I  u n i t,

b u t th e  n o m i n a l  m e tr i c  e q u i val e n t i s  typ i c al l y u s e d ,  o r  a r e a s o n ‐
ab l y e q u i val e n t val u e  o r  a p p r o x i m ate  c o n ve r s i o n  i s  u s e d .

A. 3 . 2 . 1  Ap p ro ve d .    T h e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a ti o n
d o e s  n o t ap p r o ve ,  i n s p e c t,  o r  c e r ti fy an y i n s ta l l ati o n s ,  p r o c e ‐
d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ;  n o r  d o e s  i t ap p r o ve  o r  e va l u ate

te s ti n g l a b o r a to r i e s .  I n  d e te r m i n i n g th e  ac c e p tab i l i ty o f i n s tal l a‐
ti o n s ,  p r o c e d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ,  th e  au th o r i ty
h avi n g j u r i s d i c ti o n  m ay b a s e  ac c e p tan c e  o n  c o m p l i an c e  wi th

N F PA o r  o th e r  a p p r o p r i ate  s ta n d ar d s .  I n  th e  a b s e n c e  o f s u c h
s tan d ar d s ,  s ai d  au th o r i ty m a y r e q u i r e  e vi d e n c e  o f p r o p e r  i n s tal ‐
l ati o n ,  p r o c e d u r e ,  o r  u s e .  T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n

m a y al s o  r e fe r  to  th e  l i s ti n gs  o r  l ab e l i n g p r a c ti c e s  o f an  o r ga n i ‐
z a ti o n  th at i s  c o n c e r n e d  wi th  p r o d u c t e val u a ti o n s  an d  i s  th u s  i n
a p o s i ti o n  to  d e te r m i n e  c o m p l i an c e  wi th  a p p r o p r i a te  s ta n d ar d s

fo r  th e  c u r r e n t p r o d u c ti o n  o f l i s te d  i te m s .

A. 3 . 2 . 2  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    T h e  p h r a s e
“ a u th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n

N F PA d o c u m e n ts  i n  a  b r o ad  m a n n e r,  s i n c e  j u r i s d i c ti o n s  an d
ap p r o va l  a ge n c i e s  var y,  a s  d o  th e i r  r e s p o n s i b i l i ti e s .  Wh e r e

p u b l i c  s afe ty i s  p r i m ar y,  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  m a y
b e  a  fe d e r a l ,  s tate ,  l o c a l ,  o r  o th e r  r e g i o n a l  d e p ar tm e n t o r  i n d i ‐
vi d u a l  s u c h  as  a fr e  c h i e f;  fr e  m a r s h al ;  c h i e f o f a  fr e  p r e ve n ‐

ti o n  b u r e au ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
o ffc i al ;  e l e c tr i c a l  i n s p e c to r ;  o r  o th e r s  h avi n g  s tatu to r y a u th o r ‐
i ty.  F o r  i n s u r an c e  p u r p o s e s ,  a n  i n s u r a n c e  i n s p e c ti o n  d e p a r t‐

m e n t,  r ati n g  b u r e a u ,  o r  o th e r  i n s u r a n c e  c o m p a n y
r e p r e s e n ta ti ve  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  I n
m a n y c i r c u m s ta n c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r  h e r  d e s i g n a‐

te d  age n t a s s u m e s  th e  r o l e  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n ;

at g o ve r n m e n t i n s tal l a ti o n s ,  th e  c o m m an d i n g  o ffc e r  o r  d e p a r t‐
m e n tal  o ffc i a l  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 3 . 2 . 4  L i s te d .    T h e  m e a n s  fo r  i d e n ti fyi n g l i s te d  e q u i p m e n t
m a y var y fo r  e ac h  o r ga n i z ati o n  c o n c e r n e d  wi th  p r o d u c t e val u a‐

ti o n ;  s o m e  o r g an i z ati o n s  d o  n o t r e c o g n i z e  e q u i p m e n t as  l i s te d
u n l e s s  i t i s  al s o  l a b e l e d .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n
s h o u l d  u ti l i z e  th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g o r g an i z a ti o n

to  i d e n ti fy a  l i s te d  p r o d u c t.

A. 3 . 3 . 3  C o n tro l  Val ve  ( S h u to ff Val ve ) .    C o n tr o l  va l ve s  d o  n o t
i n c l u d e  d r ai n  va l ve s ,  c h e c k val ve s ,  o r  r e l i e f val ve s .

A. 3 . 3 . 1 2  P re s s u re - Re gul ati n g D e vi c e .    E x a m p l e s  i n c l u d e
p r e s s u r e -r e d u c i n g  val ve s ,  p r e s s u r e -c o n tr o l  va l ve s ,  an d  p r e s s u r e -

r e s tr i c ti n g  d e vi c e s .

A. 3 . 3 . 1 3  P ri vate  Fi re  S e r vi c e  M ai n .    S e e  F i gu r e  A. 3 . 3 . 1 3 .

A. 3 . 3 . 1 8 . 2  I n d i c ati n g Val ve .    E x am p l e s  ar e  o u ts i d e  s c r e w an d
yo ke  ( O S & Y)  ga te  va l ve s ,  b u tte rfy va l ve s ,  an d  u n d e r g r o u n d
ga te  val ve s  wi th  i n d i c ato r  p o s ts .

A. 3 . 4 . 1 . 1  D r y B ar re l  H yd ran t ( Fro s tp ro o f H yd ran t) .    A d r ai n  i s
l o c ate d  at th e  b o tto m  o f th e  b a r r e l  ab o ve  th e  c o n tr o l  val ve  s e at

fo r  p r o p e r  d r a i n a ge  afte r  o p e r ati o n .

A. 3 . 4 . 1 . 3  P ri vate  Fi re  H yd ran t.    Wh e r e  c o n n e c te d  to  a p u b l i c
wate r  s ys te m ,  p r i vate  h yd r an ts  a r e  s u p p l i e d  b y a p r i va te  s e r vi c e

m a i n  th at b e gi n s  at th e  p o i n t d e s i g n ate d  b y th e  AH J ,  u s u al l y at
a m an u a l l y o p e r a te d  val ve  n e a r  th e  p r o p e r ty l i n e .

A. 4 . 1    U n d e r gr o u n d  m ai n s  s h o u l d  b e  d e s i gn e d  s o  th at th e
s ys te m  c a n  b e  e x te n d e d  wi th  a m i n i m u m  o f e x p e n s e .  P o s s i b l e

fu tu r e  e x p an s i o n  s h o u l d  al s o  b e  c o n s i d e r e d  an d  th e  p i p i n g
d e s i g n e d  s o  th at i t i s  n o t c o ve r e d  b y fu tu r e  b u i l d i n g s .

A. 5 . 1    I f p o s s i b l e ,  d e a d -e n d  m a i n s  s h o u l d  b e  avo i d e d  b y ar r a n g‐
i n g  fo r  m ai n s  to  b e  s u p p l i e d  fr o m  b o th  d i r e c ti o n s .  Wh e r e
p r i vate  fr e  s e r vi c e  m a i n s  a r e  c o n n e c te d  to  d e a d -e n d  p u b l i c

m a i n s ,  e ac h  s i tu ati o n  s h o u l d  b e  e x am i n e d  to  d e te r m i n e  i f i t i s
p r ac ti c al  to  r e q u e s t th e  wate r  u ti l i ty to  l o o p  th e  m ai n s  to  o b tai n
a m o r e  r e l i ab l e  s u p p l y.

A. 5 . 1 . 2    An  a d j u s tm e n t to  th e  wate rfo w te s t d ata to  ac c o u n t
fo r  th e  fo l l o wi n g s h o u l d  b e  m a d e ,  as  ap p r o p r i a te :

( 1 ) D ai l y a n d  s e as o n al  fu c tu a ti o n s
( 2 ) P o s s i b l e  i n te r r u p ti o n  b y fo o d  o r  i c e  c o n d i ti o n s
( 3 ) L a r ge  s i m u l ta n e o u s  i n d u s tr i al  u s e
( 4 ) F u tu r e  d e m a n d  o n  th e  wate r  s u p p l y s ys te m
( 5 ) O th e r  c o n d i ti o n s  th at c o u l d  a ffe c t th e  wate r  s u p p l y

A. 5 . 4    Wh e r e  c o n n e c ti o n s  ar e  m a d e  fr o m  p u b l i c  wate r wo r ks
s ys te m s ,  s u c h  s ys te m s  s h o u l d  b e  g u a r d e d  ag ai n s t p o s s i b l e

c o n tam i n a ti o n  as  fo l l o ws  (see AWWA M1 4,  Backfow Prevention
and Cross-Connection Control Recommended Practices,  local plumbing
code,  or consult the local water purveyor):

( 1 ) F o r  p r i vate  fr e  s e r vi c e  m ai n s  wi th  d i r e c t c o n n e c ti o n s
fr o m  p u b l i c  wate r wo r ks  m a i n s  o n l y o r  wi th  fr e  p u m p s

i n s ta l l e d  i n  th e  c o n n e c ti o n s  fr o m  th e  s tr e e t m ai n s ,  n o
tan ks  o r  r e s e r vo i r s ,  n o  p h ys i c al  c o n n e c ti o n  fr o m  o th e r

wate r  s u p p l i e s ,  n o  an ti fr e e z e  o r  o th e r  ad d i ti ve s  o f an y
ki n d ,  an d  wi th  a l l  d r a i n s  d i s c h a r gi n g to  a tm o s p h e r e ,  d r y
we l l ,  o r  o th e r  s afe  o u tl e ts ,  an  ap p r o ve d  d o u b l e  c h e c k

val ve  a s s e m b l y m i g h t b e  r e q u i r e d  b y o th e r  c o d e s  o r  s ta n d ‐
a r d s .

( 2 ) F o r  p r i vate  fr e  s e r vi c e  m ai n s  wi th  d i r e c t c o n n e c ti o n s
fr o m  th e  p u b l i c  wate r  s u p p l y m ai n  p l u s  o n e  o r  m o r e
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

e l e vate d  s to r ag e  tan ks  o r  fr e  p u m p s  ta ki n g s u c ti o n  fr o m
ab o ve g r o u n d  c o ve r e d  r e s e r vo i r s  o r  ta n ks  ( al l  s to r a ge
fac i l i ti e s  ar e  fl l e d  o r  c o n n e c te d  to  p u b l i c  wate r  o n l y,  an d
th e  wate r  i n  th e  ta n ks  i s  to  b e  m ai n ta i n e d  i n  a  p o tab l e
c o n d i ti o n ) ,  a n  ap p r o ve d  d o u b l e  c h e c k val ve  as s e m b l y
m i gh t b e  r e q u i r e d  b y o th e r  c o d e s  o r  s tan d ar d s .

( 3 ) F o r  p r i vate  fr e  s e r vi c e  m ai n s  d i r e c tl y s u p p l i e d  fr o m
p u b l i c  m a i n s  wi th  an  a u x i l i ar y wate r  s u p p l y,  s u c h  as  a
p o n d  o r  r i ve r  o n  o r  a va i l ab l e  to  th e  p r e m i s e s  an d  d e d i c a‐
te d  to  fr e  d e p ar tm e n t u s e ;  o r  fo r  s ys te m s  s u p p l i e d  fr o m
p u b l i c  m ai n s  a n d  i n te r c o n n e c te d  wi th  au x i l i ar y s u p p l i e s ,
s u c h  as  p u m p s  ta ki n g s u c ti o n  fr o m  r e s e r vo i r s  e x p o s e d  to
c o n tam i n a ti o n  o r  r i ve r s  a n d  p o n d s ;  d r i ve n  we l l s ,  m i l l s ,  o r
o th e r  i n d u s tr i a l  wate r  s ys te m s ;  o r  fo r  s ys te m s  o r  p o r ti o n s

S e e  N F PA 2 2 1

Po s t  i n d i c a t o r  va l ve

M o n i t o r  n o z z l e

B u i l d i n g

Wa t e r  t a n k

S e e  N F PA 2 0 2

F i r e  p u m p

1

1

1

1

To  wa t e r  s p r ay  
f i xe d  s y s t e m  o r  o p e n  
s p r i n kl e r  s y s t e m

Po s t  
i n d i c a t o r
va l ve

Po s t  i n d i c a t o r  va l ve

1

1

P r i va t e  p r o p e r t y  l i n e

1

N o t e :   T h e  p i p i n g  ( a b o ve g r o u n d  o r  b u r i e d )  s h o w n  i s  s p e c i f i c  a s  t o  t h e  
e n d  o f  t h e  p r i va t e  f i r e  s e r v i c e  m a i n ,  a n d  t h i s  s c h e m a t i c  i s  o n l y  fo r  
i l l u s t r a t i ve  p u r p o s e s  b e y o n d  t h e  e n d  o f  t h e  f i r e  s e r v i c e  m a i n .   D e t a i l s  o f  

va l ve s  a n d  t h e i r  l o c a t i o n  r e q u i r e m e n t s  a r e  c o ve r e d  i n  t h e  s p e c i f i c  
s t a n d a r d  i n vo l ve d .

1 .  S e e  N F PA  2 2 ,  Standard for Water Tanks for Private Fire Protection.
2 .  S e e  N F PA  2 0 ,  Standard for the Installation of Stationary Pumps for 
    Fire Protection.

C h e c k va l ve

C o n t r o l  va l ve s

C h e c k va l ve

P u m p  d i s c h a r g e  va l ve

H y d r a n t

Fr o m  j o c ke y  p u m p
Fr o m  f i r e  p u m p  ( i f  n e e d e d )
To  f i r e  p u m p  ( i f  n e e d e d )
To  j o c ke y  p u m p

C h e c k va l ve

P u b l i c  m a i n

E n d  o f  p r i va t e  f i r e  s e r v i c e  m a i n

FI G U RE  A. 3 . 3 . 1 3   Typ i c al  P ri vate  Fi re  S e r vi c e  M ai n .

o f s ys te m s  wh e r e  a n ti fr e e z e  o r  o th e r  s o l u ti o n s  a r e  u s e d ,
an  a p p r o ve d  r e d u c e d -p r e s s u r e  z o n e -typ e  b a c kfo w
p r e ve n te r  m i g h t b e  r e q u i r e d  b y o th e r  c o d e s  o r  s tan d a r d s .

( 4 ) F o r  p r i vate  fr e  s e r vi c e  m ai n s  wi th  fr e  d e p a r tm e n t
c o n n e c ti o n s  l o c ate d  n e a r  a  n o n -p o tab l e  wate r  s o u r c e ,  an
a p p r o ve d  r e d u c e d -p r e s s u r e  z o n e -typ e  b a c kfo w p r e ve n te r

m i gh t b e  r e q u i r e d  b y o th e r  c o d e s  o r  s ta n d ar d s .

A. 5 . 4 . 2 . 1    I n  th i s  i n s tan c e ,  th e  AH J  m i g h t b e  th e  wate r
p u r ve yo r,  p l u m b i n g  i n s p e c to r,  o r  p u b l i c  h e al th  o ffc i al .

A. 5 . 6    A fr e  p u m p  i n s ta l l ati o n  c o n s i s ti n g  o f p u m p ,  d r i ve r,  an d
s u c ti o n  s u p p l y,  wh e n  o f a d e q u a te  c ap ac i ty an d  r e l i a b i l i ty an d

p r o p e r l y l o c a te d ,  m ake s  an  ac c e p tab l e  s u p p l y.  An  a u to m a ti c al l y
c o n tr o l l e d  fr e  p u m p  ( s )  taki n g  wate r  fr o m  a wate r  m a i n  o f
ad e q u ate  c ap a c i ty,  o r  taki n g  d r aft u n d e r  a h e ad  fr o m  a  r e l i ab l e

s to r ag e  o f ad e q u ate  c ap ac i ty,  i s  p e r m i tte d  to  b e ,  u n d e r  c e r tai n
c o n d i ti o n s ,  ac c e p te d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n  as  a
s i n gl e  s u p p l y.

N A. 5 . 8 . 1    I n ta ke s  i n s tal l e d  i n  s u r fa c e  wate r  s u c h  a s  s p r i n g s ,
c r e e ks ,  l ake s ,  an d  m a n -m ad e  r e s e r vo i r s  s h o u l d  b e  d e s i g n e d  to

p r o te c t ag ai n s t i c e  d e ve l o p m e n t.  S ti l l  wate r  ( n o nfo wi n g )  wi l l
fr e e z e  a t th e  ai r / wa te r  i n te r fac e  an d  fo r m  s h e e t i c e ,  r e d u c i n g
th e  to tal  vo l u m e  o f avai l a b l e  wate r  fo r  fr e  p r o te c ti o n  n e e d s .

Tu r b u l e n t o r  fo wi n g  wa te r  c an  s ti l l  h a ve  i c i n g i s s u e s  c al l e d
fr a z i l  i c e .

T h e  d e n s i ty o f wate r  i s  at i ts  h i gh e s t at 3 9 ° F  ( 4 ° C )  c au s i n g
an y i c e  fo r m ati o n s  to  fo a t an d  n o t p o s e  an y p o te n ti al  d an g e r

to  i n ta ke s  b e l o w th e  s u r fac e .  Wh i l e  i c e  c an  b e  p r e s e n t o n  th e
s u r fac e ,  wa r m e r  wa te r  c a n  s e ttl e  to  th e  b o tto m  o f th e  r e s e r vo i r.
C i r c u l ati n g  th i s  wa r m e r  wate r  c an  b e  a n o th e r  m e th o d  o f fr e e z e

p r o te c ti o n .  F u r th e r,  s u b m e r g e d  a e r ati o n  s ys te m s  wh e th e r  b y
s o l ar,  wi n d ,  o r  c o m m e r c i a l  p o we r  c an  c r e a te  a  m i x i n g  e ffe c t
an d  p r e ve n t fr e e z i n g .

T h e  e ffe c ts  o f c o l d  te m p e r a tu r e s  c an  b e  e s ti m ate d  b y o b ta i n ‐
i n g th e  fr e e z i n g i n d e x  o f th e  l o c al  a r e a.  T h e  fr e e z i n g  i n d e x  c an

b e  u s e d  to  e s ti m a te  th e  th i c kn e s s  o f i c e  u s i n g  th e  fo l l o wi n g
fo r m u l a :

M ax i m u m  i c e  th i c kn e s s  ( i n . ) fr e e z i n g i n d e x  C= °( )1 4 2. √

F o r  e x am p l e  a fr e e z i n g i n d e x  o f 6 8  wi l l  r e s u l t i n :  m ax i m u m
i c e  th i c kn e s s  =  1 . 4 2 √ 6 8  =  1 1 . 7  i n .

T h e r e fo r e ,  an  i n ta ke  d r awi n g wate r  fr o m  a  p o n d  o r  l ake  i n
th i s  l o c a l e  s h o u l d  b e  d e e p e r  th a n  1 2  i n .  to  r e m a i n  fr e e  o f an y

i c e  b u i l d u p  d u r i n g wi n te r  m o n th s .

F o r  m o r e  i n fo r m ati o n  s e e  th e  fac t s h e e t “ Wi n te r  C o n s i d e r a‐
ti o n s ,  I c e  F o r m a ti o n ,  F r e e z i n g  I n d e x ,  a n d  F r o s t P e n e tr ati o n ,

M i n i s tr y o f Ag r i c u l tu r e  an d  L an d s ,  B r i ti s h  C o l u m b i a. ”

A. 5 . 9    T h e  fr e  d e p a r tm e n t c o n n e c ti o n  s h o u l d  b e  l o c ate d  n o t
l e s s  th an  1 8  i n .  ( 4 5 0  m m )  a n d  n o t m o r e  th a n  4  ft ( 1 . 2  m )  ab o ve
th e  l e ve l  o f th e  ad j a c e n t gr a d e  o r  a c c e s s  l e ve l .  Typ i c a l  fr e
d e p a r tm e n t c o n n e c ti o n s  ar e  s h o wn  i n  F i g u r e  A. 5 . 9 ( a )  an d

F i g u r e  A. 5 . 9 ( b ) .  Wh e r e  a h yd r an t i s  n o t avai l ab l e ,  o th e r  wate r
s u p p l y s o u r c e s  s u c h  as  a n atu r al  b o d y o f wate r,  a ta n k,  o r  a
r e s e r vo i r  s h o u l d  b e  u ti l i z e d .  T h e  wate r  au th o r i ty s h o u l d  b e

c o n s u l te d  wh e n  a n o n p o tab l e  wate r  s u p p l y i s  p r o p o s e d  as  a
s u c ti o n  s o u r c e  fo r  th e  fr e  d e p ar tm e n t.

 
[ A. 5 . 8 . 1 ]
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A. 5 . 9 . 3 . 2 . 1    F i g u r e  A. 5 . 9 . 3 . 2 . 1 ( a)  a n d  F i gu r e  A. 5 . 9 . 3 . 2 . 1 ( b )
d e p i c t fr e  d e p ar tm e n t c o n n e c ti o n s  to  th e  u n d e r g r o u n d  p i p e .

A. 5 . 9 . 5 . 1    T h e  r e q u i r e m e n t i n  5 . 9 . 5 . 1  ap p l i e s  to  fr e  d e p a r t‐
m e n t c o n n e c ti o n s  attac h e d  to  u n d e r g r o u n d  p i p i n g.  I f th e  fr e
d e p a r tm e n t c o n n e c ti o n  i s  atta c h e d  d i r e c tl y to  a  s ys te m  r i s e r,
th e  r e q u i r e m e n ts  o f th e  a p p r o p r i ate  i n s ta l l ati o n  s tan d ar d
ap p l y.

A. 5 . 9 . 5 . 2    O b s tr u c ti o n s  to  fr e  d e p a r tm e n t c o n n e c ti o n s
i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  b u i l d i n g s ,  fe n c e s ,  p o s ts ,  l an d ‐
s c a p i n g ,  o th e r  fr e  d e p ar tm e n t c o n n e c ti o n s ,  fr e  p r o te c ti o n
e q u i p m e n t,  g as  m e te r s ,  an d  e l e c tr i c a l  e q u i p m e n t.

A. 5 . 9 . 5 . 3 ( 2 )    E x a m p l e s  fo r  wo r d i n g  o f s i gn s  ar e :

AU T O S P KR

O P E N  S P KR S TAN D P I P E

S TAN D P I P E -S P RI N KL E R

D RY S TAN D P I P E

S TAN D P I P E -AU T O  S P KR

A. 6 . 1 . 1 . 3    A val ve  wr e n c h  wi th  a  l o n g  h an d l e  s h o u l d  b e  p r o vi ‐
d e d  at a c o n ve n i e n t l o c ati o n  o n  th e  p r e m i s e s .

A. 6 . 1 . 1 . 4    A c o n n e c ti o n  to  a  m u n i c i p a l  wa te r  s u p p l y c a n  u ti l i z e
a tap p i n g  s l e e ve  a n d  a n o n l i s te d ,  n o n i n d i c ati n g  val ve  a s  th e
va l ve  c o n tr o l l i n g th e  wate r  s u p p l y.

A. 6 . 2 . 2 . 2    S e e  F i g u r e  A. 6 . 2 . 2 . 2 .  F o r  a d d i ti o n al  i n fo r m ati o n  o n
c o n tr o l l i n g val ve s ,  s e e  N F PA 2 2 .

P r i va t e
s e r v i c e
m a i n

C h e c k 
va l ve

F i r e  
d e p a r t m e n t
c o n n e c t i o n

1  i n . – 3  i n .  ( 2 5  m m – 7 5  m m )
wa t e r p r o o f  m a s t i c

Au t o m a t i c  d r i p

FI G U RE  A. 5 . 9 ( a)   Typ i c al  Fi re  D e p ar tm e n t C o n n e c ti o n .

A. 6 . 2 . 5    F o r  ad d i ti o n al  i n fo r m a ti o n  o n  c o n tr o l l i n g  val ve s ,  s e e
N F PA 2 2 .

A. 6 . 2 . 6    F o r  ad d i ti o n al  i n fo r m a ti o n  o n  c o n tr o l l i n g  val ve s ,  s e e
N F PA 2 2 .

A. 6 . 2 . 7 ( 1 )    Wh e r e  l o c ate d  u n d e r g r o u n d ,  c h e c k va l ve s  o n  tan k
o r  p u m p  c o n n e c ti o n s  c an  b e  p l a c e d  i n s i d e  o f b u i l d i n g s  an d  a t a
s a fe  d i s ta n c e  fr o m  th e  ta n k r i s e r  o r  p u m p ,  e x c e p t i n  c as e s

wh e r e  th e  b u i l d i n g i s  e n ti r e l y o f o n e  fr e  ar e a .  Wh e r e  th e  b u i l d ‐
i n g  i s  o n e  fr e  ar e a,  i t i s  o r d i n ar i l y c o n s i d e r e d  s a ti s fa c to r y to
l o c ate  th e  c h e c k va l ve  o ve rh e ad  i n  th e  l o we s t l e ve l .

A. 6 . 2 . 8    I t m i g h t b e  n e c e s s ar y to  p r o vi d e  val ve s  l o c a te d  i n  p i ts
wi th  an  i n d i c a to r  p o s t e x te n d i n g  ab o ve  gr a d e  o r  o th e r  m e a n s

s o  th a t th e  va l ve  c a n  b e  o p e r a te d  wi th o u t e n te r i n g  th e  p i t.

A. 6 . 2 . 9 ( 1 )    D i s tan c e s  g r e ate r  th an  4 0  ft ( 1 2  m )  ar e  n o t
r e q u i r e d  b u t c an  b e  p e r m i tte d  r e g ar d l e s s  o f th e  b u i l d i n g

h e i g h t.

A. 6 . 2 . 9 ( 4 )    D i s tan c e s  g r e ate r  th an  4 0  ft ( 1 2  m )  ar e  n o t
r e q u i r e d  b u t c an  b e  p e r m i tte d  r e g ar d l e s s  o f th e  b u i l d i n g
h e i gh t.

A. 6 . 2 . 9 ( 5 )    D i s ta n c e s  g r e ate r  th a n  4 0  ft ( 1 2  m )  ar e  n o t
r e q u i r e d  b u t c an  b e  p e r m i tte d  r e g ar d l e s s  o f th e  b u i l d i n g

h e i gh t.

A. 6 . 6 . 1    S e c ti o n al  va l ve s  a r e  n e c e s s a r y to  a l l o w i s o l ati o n  o f
p i p i n g  s e c ti o n s  to  l i m i t th e  n u m b e r  o f fr e  p r o te c ti o n  c o n n e c ‐

ti o n s  i m p a i r e d  i n  e ve n t o f a b r e ak o r  to  m ake  r e p ai r s  o r  e x te n ‐
s i o n s  to  th e  s ys te m .  F i r e  p r o te c ti o n  c o n n e c ti o n s  c an  c o n s i s t o f

s p r i n kl e r  s ys te m  l e ad -i n s ,  h yd r a n ts ,  o r  o th e r  fr e  p r o te c ti o n
c o n n e c ti o n s .

A. 6 . 7 . 2    S e e  An n e x  B .

A. 7 . 1    F o r  i n fo r m ati o n  r e g ar d i n g i d e n tifc ati o n  an d  m a r ki n g o f
h yd r an ts ,  s e e  An n e x  D .

A. 7 . 1 . 1 . 3    T h e  fo ws  r e q u i r e d  fo r  p r i vate  fr e  p r o te c ti o n  s e r vi c e
m a i n s  ar e  d e te r m i n e d  b y s ys te m  i n s tal l ati o n  s tan d a r d s  o r  fr e

c o d e s .  T h e  i m p ac t o f th e  n u m b e r  an d  s i z e  o f h yd r a n t o u tl e ts
o n  th e  fr e  p r o te c ti o n  s ys te m  d e m an d  i s  n o t a d d r e s s e d  i n  th i s

s tan d ar d .  T h e  ap p r o p r i ate  c o d e  o r  s tan d ar d  s h o u l d  b e  c o n s u l ‐
te d  fo r  th e  r e q u i r e m e n ts  fo r  c al c u l ati n g  s ys te m  d e m a n d .

A. 7 . 2 . 1    F i r e  d e p a r tm e n t p u m p e r s  wi l l  n o r m al l y b e  r e q u i r e d  to
au g m e n t th e  p r e s s u r e  avai l ab l e  fr o m  p u b l i c  h yd r a n ts .

A. 7 . 2 . 3    Wh e r e  wa l l  h yd r an ts  a r e  u s e d ,  th e  AH J  s h o u l d  b e
c o n s u l te d  r e g ar d i n g  th e  n e c e s s ar y wate r  s u p p l y an d  ar r a n ge ‐
m e n t o f c o n tr o l  val ve s  at th e  p o i n t o f s u p p l y i n  e ac h  i n d i vi d u al

c a s e .  (See Figure A. 7. 2. 3. )

Δ A. 7 . 3 . 1    S e e  F i gu r e  A. 7 . 3 . 1 .

A. 7 . 3 . 2 . 1 . 1    H yd r a n ts  wi th  th e  d r ai n  p l u g g e d  th a t a r e  s u b j e c t to
fr e e z i n g  s h o u l d  b e  p u m p e d  o u t a fte r  u s ag e  to  p r e ve n t p o te n ti al

d am a ge  to  a n d  i n o p e r a b i l i ty o f th e  h yd r a n t.

A. 7 . 3 . 3    Wh e n  s e tti n g  h yd r an ts ,  d u e  r e g ar d  s h o u l d  b e  g i ve n  to
th e  fn al  gr a d e  l i n e .

A. 8 . 1 . 1    Al l  h o s e  s h o u l d  n o t b e  r e m o ve d  fr o m  a h o s e  h o u s e  fo r
te s ti n g  a t th e  s am e  ti m e ,  s i n c e  i n  th e  e ve n t o f a  fr e  th e  ti m e

take n  to  r e tu r n  th e  h o s e  c o u l d  al l o w a fr e  to  s p r e a d  b e yo n d
c o n tr o l .  (See NFPA 1 962. )
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Fr o m  p u b l i c  m a i n F l o o r  d r a i n

C h e c k 
va l ve

S e e  n o t e s

P i t c h  f l o o r
t o  d r a i n

S t e e l  fo o t -
h o l d  i n s e r t s

Plan  ( n o  s c a l e )

To  f i r e
d e p a r t m e n t  
c o n n e c t i o n

To  f i r e
s e r v i c e  m a i n

C o n c r e t e  p i t

O p t i o n a l  f l o o r  
s u m p

O p t i o n a l

R o u n d  m a n h o l e  a t  l e a s t
2 7  i n .  ( 6 8 6  m m )  i n  d i a m e t e r

F i r e  d e p a r t m e n t  
c o n n e c t i o n

O r d e r  t h i s  s u p p o r t
w i t h  i n d i c a t o r  p o s t

F i l l  s p a c e  w i t h
wa t e r p r o o f  m a s t i c

A s p h a l t  s e a l

C o n c r e t e  p i t

F i l l  s p a c e  w i t h
wa t e r p r o o f  m a s t i c

To  f i r e
s e r v i c e  m a i n

B a l l  d r i p  o n
c h e c k va l ve

O p t i o n a l  f l o o r
s u m p

C o n c r e t e  
s u p p o r tC h e c k va l ve

F l o o r  d r a i n

Te s t  d r a i n

D e v i c e  ( s e e  n o t e s )

C o n c r e t e  s u p p o r t

Fr o m  p u b l i c  m a i n

F i l l  s p a c e  w i t h
wa t e r p r o o f  m a s t i c

S t e e l  fo o t h o l d  
i n s e r t s

I f  b u i l t - i n  r o a d way,
t o p  o f  p i t  s h o u l d
b e  r e i n fo r c e d Wo o d  c o ve r

O S & Y g a t e  va l ve s

Section  ( n o  s c a l e )

N o t e s :

1 .  Va r i o u s  b a c kf l o w  p r e ve n t i o n  r e g u l a t i o n s  a c c e p t  d i f fe r e n t  d e v i c e s  a t  t h e  c o n n e c t i o n  b e t we e n  p u b l i c  wa t e r  m a i n s  a n d  p r i va t e  f i r e  s e r v i c e  m a i n s .

2 .  T h e  d e v i c e  s h o w n  i n  t h e  p i t  c o u l d  b e  a n y  o r  a  c o m b i n a t i o n  o f  t h e  fo l l o w i n g :

    ( a )  G r a v i t y  c h e c k va l ve    ( d )  R e d u c e d - p r e s s u r e  z o n e  ( R P Z )  d e v i c e

    ( b )  D e t e c t o r  c h e c k va l ve    ( e )  Va c u u m  b r e a ke r

    ( c )  D o u b l e  c h e c k va l ve  a s s e m b l y

3 .  S o m e  b a c kf l o w  p r e ve n t i o n  r e g u l a t i o n s  p r o h i b i t  t h e s e  d e v i c e s  f r o m  b e i n g  i n s t a l l e d  i n  a  p i t .

4 .  I n  a l l  c a s e s ,  t h e  d e v i c e ( s )  i n  t h e  p i t  s h o u l d  b e  a p p r o ve d  o r  l i s t e d  a s  n e c e s s a r y.  T h e  r e q u i r e m e n t s  o f  t h e  l o c a l  o r  m u n i c i p a l  wa t e r  d e p a r t m e n t

   s h o u l d  b e  r e v i e w e d  p r i o r  t o  d e s i g n  o r  i n s t a l l a t i o n  o f  t h e  c o n n e c t i o n .

5 .  P r e s s u r e  d r o p  s h o u l d  b e  c o n s i d e r e d  p r i o r  t o  t h e  i n s t a l l a t i o n  o f  a n y  b a c kf l o w  p r e ve n t i o n  d e v i c e .

FI G U RE  A. 5 . 9 ( b )   Typ i c al  C i ty Wate r P i t — Val ve  Ar ran ge m e n t.
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F D C

F D C  p i p i n g
B a l l  d r i p

C h e c k va l ve

B u i l d i n g

C o n t r o l

va l ve

C h e c k va l ve

C o n t r o l  va l ve

S y s t e m  p i p i n g

P r o v i d e  va l ve  a c c e s s  a s  r e q u i r e d

FI G U RE  A. 5 . 9 . 3 . 2 . 1 ( a)   Fi re  D e p ar tm e n t C o n n e c ti o n
C o n n e c te d  to  U n d e rgro un d  P i p i n g ( S am p l e  1 ) .  [ 1 3 : Fi gu re
A. 1 6 . 1 0 . 4 . 4 ( a) ]

F D C

F D C  p i p i n g
B a l l  d r i p

C h e c k va l ve

B u i l d i n g

C o n t r o l

va l ve s

C h e c k va l ve

C o n t r o l  va l ve

C o n t r o l  va l ve

S y s t e m  p i p i n g

P r o v i d e  va l ve  a c c e s s  a s  r e q u i r e d

FI G U RE  A. 5 . 9 . 3 . 2 . 1 ( b )   Fi re  D e p ar tm e n t C o n n e c ti o n
C o n n e c te d  to  U n d e rgro un d  P i p i n g ( S am p l e  2 ) .  [ 1 3 : Fi gu re
A. 1 6 . 1 0 . 4 . 4 ( b ) ]

B a l l  d r i p

To  s y s t e m

F i r e  d e p a r t m e n t
c o n n e c t i o n

C i t y  m a i n

C i t y  c o n t r o l  va l ve
( n o n i n d i c a t i n g  va l ve )

FI G U RE  A. 6 . 2 . 2 . 2   P i t fo r G ate  Val ve ,  C h e c k  Val ve ,  an d  Fi re
D e p ar tm e n t C o n n e c ti o n .

A. 8 . 1 . 3    Wh e r e  h o s e  wi l l  b e  s u b j e c te d  to  a c i d s ,  ac i d  fu m e s ,  o r
o th e r  c o r r o s i ve  m ate r i al s ,  a s  i n  c h e m i c al  p l a n ts ,  th e  p u r c h as e  o f
ap p r o ve d  r u b b e r- c o ve r e d ,  r u b b e r-l i n e d  h o s e  i s  ad vi s e d .  F o r

h o s e  u s e d  i n  p l an t ya r d s  c o n tai n i n g  r o u gh  s u r fac e s  th a t c au s e
h e avy we ar  o r  u s e d  wh e r e  wo r ki n g  p r e s s u r e s  a r e  a b o ve  1 5 0  p s i
( 1 0  b a r ) ,  d o u b l e - j a c ke te d  h o s e  s h o u l d  b e  c o n s i d e r e d .

A. 8 . 4    Typ i c a l  h o s e  h o u s e s  a r e  s h o wn  i n  F i g u r e  A. 8 . 4 ( a)
th r o u g h  F i g u r e  A. 8 . 4 ( c ) .

A. 8 . 6 . 1    Al l  h o s e  s h o u l d  n o t b e  r e m o ve d  fr o m  a h o s e  h o u s e  fo r
te s ti n g at th e  s am e  ti m e ,  s i n c e  th e  ti m e  take n  to  r e tu r n  th e

h o s e  i n  c a s e  o f fr e  c o u l d  al l o w a fr e  to  s p r e ad  b e yo n d  c o n tr o l .
(See NFPA 1 962. )

A. 9 . 1    F o r  typ i c a l  m as te r  s tr e am  d e vi c e s ,  s e e  F i g u r e  A. 9 . 1 ( a)
an d  F i gu r e  A. 9 . 1 ( b ) .  Ge a r  c o n tr o l  n o z z l e s  ar e  ac c e p tab l e  fo r
u s e  a s  m o n i to r  n o z z l e s .

4  i n .  ( 1 0 0  m m )  m i n .  
n o n r i s i n g  s t e m  
g a t e  va l ve

M i n .  6  i n .  ( 1 5 0  m m )  
va l ve d  wa t e r  s u p p l y

S p e c i a l  
c o u p l i n g

S q u a r e  r o d

C a p p e d  w r e n c h  h e a d  va l ve
c o n t r o l  o r  wa l l - t y p e  i n d i c a t o r  p o s t

B a l l  d r i p  
c o n n e c t i o n  b e l o w 4  i n .  ( 1 0 0  m m )  

m i n .  p i p e

E s c u t c h e o n  p l a t e s

Wa l l  
o p e n i n g

B l a n k wa l l

P i p e  s l e e ve

C a p p e d  o u t l e t sPlan

FI G U RE  A. 7 . 2 . 3   Typ i c al  Wal l  Fi re  H yd ran t I n s tal l ati o n .

3 6  i n .  ( 9 0 0  m m )  m a x .

H y d r a n t  
c o n n e c t i o n  va l ve

T h r u s t  
b l o c k

T h r u s t  b l o c k 
a g a i n s t
u n d i s t u r b e d  
s o i l

F l a t  s t o n e  o r  
c o n c r e t e  s l a b

S m a l l  s t o n e s  
fo r  d r a i n a g e

1 8  i n .  ( 4 5 0  m m )  m i n .

N FI G U RE  A. 7 . 3 . 1   Typ i c al  D r y B ar re l  H yd ran t C o n n e c ti o n .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

FI G U RE  A. 8 . 4 ( a)   H o s e  H o u s e  o f Fi ve - S i d e d  D e s i gn  fo r
I n s tal l ati o n  o ve r P ri vate  H yd ran t.

FI G U RE  A. 8 . 4 ( b )   C l o s e d  S te e l  H o s e  H o us e  o f C o m p ac t
D i m e n s i o n s  fo r I n s tal l ati o n  o ve r P ri vate  H yd ran t,  i n  Wh i c h  To p
L i fts  U p  an d  D o o rs  o n  Fro n t O p e n  fo r C o m p l e te  Ac c e s s i b i l i ty.

FI G U RE  A. 8 . 4 ( c )   H o s e  H o u s e  T h at C an  B e  I n s tal l e d  o n
L e gs ,  o r I n s tal l e d  o n  Wal l  N e ar,  b u t N o t D i re c tl y O ve r,  P ri vate
H yd ran t.

C o n c r e t e   
p l a t fo r m  a n d  

va l ve  p i t

Po s t   
i n d i c a t o r  

va l ve Po s t  i n d i c a t o r  va l ve D r a i n  va l ve

C o n t r o l  
va l ve  

M o n i t o r  
n o z z l e  

M o n i t o r  
n o z z l e  

D r a i n  va l ve

Tr e s t l e

L o o s e  s t o n e  o r  
g r a ve l  t o  fa c i l i t a t e  
d r a i n a g e

Po s t s  t o   
e x t e n d  b e l o w
f r o s t  l i n e

Po s t  i n d i c a t o r  va l ve D r a i n  va l ve

C o n t r o l  va l ve
( i n s i d e  s c r e w  

t y p e )  

M o n i t o r  n o z z l e

P l a t fo r m  

D r a i n   
va l ve

Va l ve  b o x  
o r  i r o n  p i p e

M o n i t o r  n o z z l e

F l o o r   
s t a n d

R o o f

FI G U RE  A. 9 . 1 ( a)   S tan d ard  M o n i to r N o z z l e s .

FI G U RE  A. 9 . 1 ( b )   Typ i c al  H yd ran t- M o u n te d  M o n i to r
N o z z l e .



24-31AN N E X  A

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A.10.1    C o p p e r  tu b i n g  ( Typ e  K)  wi th  b r az e d  j o i n ts  c o n fo r m i n g
to  Tab l e  1 0 . 1 . 1 . 1  a n d  Tab l e  1 0 . 2 . 1 . 1  i s  ac c e p tab l e  fo r  u n d e r ‐
gr o u n d  s e r vi c e .

( 1 ) L i s ti n g  an d  l a b e l i n g .  c e r tifc a ti o n  o r g an i z a ti o n s  l i s t o r
l ab e l  th e  fo l l o wi n g :

( a) C as t i r o n  an d  d u c ti l e  i r o n  p i p e  ( c e m e n t- l i n e d  an d
u n l i n e d ,  c o a te d  an d  u n c o a te d )

( b ) S te e l  p i p e
( c ) C o p p e r  p i p e
( d ) F i b e r g l as s  fl am e n t-wo u n d  e p o x y p i p e  an d

c o u p l i n gs
( e ) P o l ye th yl e n e  p i p e
( f) P o l yvi n yl  c h l o r i d e  ( P VC )  p i p e  a n d  c o u p l i n g s
( g) Re i n fo r c e d  c o n c r e te  p i p e  ( c yl i n d e r  p i p e ,  n o n p r e s ‐

tr e s s e d  an d  p r e s tr e s s e d )

A.10.1 .1    T h e  typ e  an d  c l as s  o f p i p e  fo r  a p ar ti c u l ar  u n d e r ‐
gr o u n d  i n s tal l ati o n  s h o u l d  b e  d e te r m i n e d  th r o u gh  c o n s i d e r a‐
ti o n  o f th e  fo l l o wi n g  fa c to r s :

( 1 ) M ax i m u m  s ys te m  wo r ki n g p r e s s u r e
( 2 ) M ax i m u m  p r e s s u r e  fr o m  p r e s s u r e  s u r ge s  a n d  a n ti c i p a te d

fr e q u e n c y o f s u r ge s
( 3 ) D e p th  a t wh i c h  th e  p i p e  i s  to  b e  i n s ta l l e d
( 4 ) S o i l  c o n d i ti o n s
( 5 ) C o r r o s i o n
( 6 ) S u s c e p ti b i l i ty o f p i p e  to  e x te r n a l  l o ad s ,  i n c l u d i n g  e a r th

l o ad s ,  i n s tal l ati o n  b e n e a th  b u i l d i n g s ,  a n d  tr affc  o r  ve h i ‐
c l e  l o ad s

T h e  fo l l o wi n g  p i p e  d e s i gn  m an u al s  an d  s tan d ar d s  c a n  b e
u s e d  as  gu i d e s :

( 1 ) AWWA C 1 5 0 / A2 1 . 5 0 ,  Thickness Design of Ductile-Iron Pipe
( 2 ) AWWA M 2 3 ,  PVC Pipe — Design and Installation
( 3 ) AWWA M 5 5 ,  PE Pipe — Design and Installation
( 4 ) AWWA M 4 1 ,  Ductile-Iron Pipe and Fittings
( 5 ) Concrete Pipe Handbook,  Am e r i c a n  C o n c r e te  P i p e  As s o c i a‐

ti o n

A.10.1 .2    F o r  u n d e r gr o u n d  s ys te m  c o m p o n e n ts ,  a m i n i m u m
s ys te m  p r e s s u r e  r ati n g  o f 1 5 0  p s i  ( 1 0  b a r )  i s  s p e c ife d  i n  1 0 . 1 . 2 ,
b a s e d  o n  s ati s fa c to r y h i s to r i c al  p e r fo r m an c e .  Al s o ,  th i s  p r e s s u r e
r ati n g  r efe c ts  th at o f th e  c o m p o n e n ts  typ i c al l y u s e d  u n d e r ‐
gr o u n d ,  s u c h  as  p i p i n g ,  va l ve s ,  an d  ftti n g s .  Wh e r e  s ys te m  p r e s ‐
s u r e s  a r e  e x p e c te d  to  e x c e e d  p r e s s u r e s  o f 1 5 0  p s i  ( 1 0 . 3  b a r ) ,
s ys te m  c o m p o n e n ts  an d  m a te r i al s  m an u fa c tu r e d  an d  l i s te d  fo r
h i gh e r  p r e s s u r e s  s h o u l d  b e  u s e d .  S ys te m s  th a t d o  n o t i n c o r p o ‐
r ate  a fr e  p u m p  o r  ar e  n o t p a r t o f a c o m b i n e d  s tan d p i p e
s ys te m  d o  n o t typ i c a l l y e x p e r i e n c e  p r e s s u r e s  e x c e e d i n g  1 5 0  p s i
( 1 0 . 3  b ar )  i n  u n d e r gr o u n d  p i p i n g .  H o we ve r,  e ac h  s ys te m
s h o u l d  b e  e val u a te d  o n  an  i n d i vi d u al  b as i s .  I t i s  n o t th e  i n te n t
o f th i s  s e c ti o n  to  i n c l u d e  th e  p r e s s u r e s  g e n e r ate d  th r o u g h  fr e
d e p a r tm e n t c o n n e c ti o n s  as  p a r t o f th e  m ax i m u m  wo r ki n g  p r e s ‐
s u r e .

A.10.1 .3    S e e  Ta b l e  A. 1 0 . 1 . 3 .

A.10.1 .4    Wh e r e  n o n m e ta l l i c  u n d e r g r o u n d  p i p i n g  i s  p r o vi d e d
ab o ve  g r ad e  o r  i n s i d e  a b u i l d i n g ,  th e  fo l l o wi n g  s h o u l d  b e
c o n s i d e r e d :

( 1 ) E x p o s u r e  fr o m  d i r e c t r ays  o f s u n l i gh t
( 2 ) C o m p ati b i l i ty wi th  c h e m i c al s  s u c h  as  fo o r  c o a ti n gs  an d

te r m i ti c i d e s / i n s e c ti c i d e s
( 3 ) S u p p o r t o f p i p i n g  a n d  ap p u r te n an c e s  atta c h e d  th e r e to

( e . g . ,  s p r i n kl e r  r i s e r s ,  b a c kfo w p r e ve n te r s )

A.10.3.1    T h e  fo l l o wi n g  s ta n d ar d s  ap p l y to  j o i n ts  u s e d  wi th  th e
var i o u s  typ e s  o f p i p e :

( 1 ) AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings
Classes 25,  1 25,  and 250

( 2 ) AWWA C 1 1 1 / A2 1 . 1 1 ,  Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

( 3 ) AWWA C 1 1 5 / A2 1 . 1 5 ,  Flanged Ductile-Iron Pipe with Ductile-
Iron or Gray-Iron Threaded Flanges

( 4 ) AWWA C 2 0 6 ,  Field Welding of Steel Water Pipe
( 5 ) AWWA C 6 0 6 ,  Grooved and Shouldered Joints

A.10.3.5.3    F i tti n g s  a n d  c o u p l i n gs  a r e  l i s te d  fo r  s p e c ifc  p i p e
m a te r i al s  th at c an  b e  i n s tal l e d  u n d e r g r o u n d .  F i tti n g s  an d

c o u p l i n gs  d o  n o t n e c e s s a r i l y i n d i c a te  th a t th e y ar e  l i s te d  s p e c if‐
c a l l y fo r  u n d e r gr o u n d  u s e .

A.10.4.1 .3    Gr a y c as t i r o n  i s  n o t c o n s i d e r e d  ga l van i c a l l y d i s s i m i ‐
l ar  to  d u c ti l e  i r o n .  Ru b b e r  g as ke t j o i n ts  ( u n r e s tr ai n e d  p u s h - o n

o r  m e c h an i c a l  j o i n ts )  a r e  n o t c o n s i d e r e d  c o n n e c te d  e l e c tr i ‐
c a l l y.  M e tal  th i c kn e s s  s h o u l d  n o t b e  c o n s i d e r e d  a p r o te c ti o n
a ga i n s t c o r r o s i ve  e n vi r o n m e n ts .  I n  th e  c a s e  o f c as t i r o n  o r

d u c ti l e  i r o n  p i p e  fo r  s o i l  e va l u ati o n  an d  e x te r n a l  p r o te c ti o n
s ys te m s ,  s e e  Ap p e n d i x  A o f AWWA C 1 0 5 / A2 1 . 5 ,  Polyethylene
Encasement for Ductile-Iron Pipe Systems.

Δ A.10.4.2    As  th e r e  i s  n o r m al l y n o  c i r c u l ati o n  o f wate r  i n  p r i va te
fr e  m a i n s ,  th e y r e q u i r e  g r e ate r  d e p th  o f c o ve r i n g  th an  d o

p u b l i c  m a i n s .  Gr e ate r  d e p th  i s  r e q u i r e d  i n  a  l o o s e  g r ave l l y s o i l
( o r  i n  r o c k)  th an  i n  c o m p a c t s o i l  c o n tai n i n g l ar g e  q u an ti ti e s  o f
c l ay.  T h e  r e c o m m e n d e d  d e p th  o f c o ve r  ab o ve  th e  to p  o f u n d e r ‐

gr o u n d  ya r d  m ai n s  i s  s h o wn  i n  F i g u r e  A. 1 0 . 4 . 2 .

I n  d e te r m i n i n g  th e  n e e d  to  p r o te c t a b o ve g r o u n d  p i p i n g
fr o m  fr e e z i n g ,  th e  l o we s t m e an  te m p e r atu r e  s h o u l d  b e  c o n s i d ‐
e r e d .

A.10.4.2.1 .1    C o n s i d e r ati o n  s h o u l d  b e  g i ve n  to  th e  typ e  o f s o i l
an d  th e  p o s s i b i l i ty o f s e ttl i n g.  Al s o ,  m an y ti m e s  th e  i n s p e c ti o n
o f th e  p i p i n g  m i g h t o c c u r  b e fo r e  fn a l  g r ad i n g  a n d  fl l  o f th e

i n s ta l l a ti o n  i s  c o m p l e te .  T h e  fn a l  g r ad e  s h o u l d  b e  ve r ife d .

Δ A.10.4.3.1    T h e  i n te n t o f th i s  s e c ti o n  i s  to  l i m i t th e  to tal  l e n g th
o f h o r i z o n tal  p i p e  b e n e a th  th e  b u i l d i n g  to  n o t m o r e  th an  1 0  ft
( 3  m ) .  S e e  F i gu r e  A. 1 0 . 4 . 3 . 1 .

Δ A.10.4.3.1 .1    T h e  i n d i vi d u al  p i p i n g s ta n d ar d s  s h o u l d  b e
fo l l o we d  fo r  l o ad  a n d  b u r y d e p th ,  ac c o u n ti n g  fo r  th e  l o ad  an d

s tr e s s e s  i m p o s e d  b y th e  b u i l d i n g  fo u n d ati o n .

Δ A.10.4.3.1 .2    S u ffc i e n t c l e ar a n c e  s h o u l d  b e  p r o vi d e d  wh e n
p i p i n g  p as s e s  b e n e a th  fo u n d a ti o n s  o r  fo o te r s .

A.10.4.3.2    T h e  d e s i gn  c o n c e p ts  i n  1 0 . 4 . 3 . 2 . 1  th r o u gh
1 0 . 4 . 3 . 2 . 4  s h o u l d  ap p l y to  b o th  n e w i n s ta l l ati o n s  an d  e x i s ti n g

p r i vate  fr e  s e r vi c e  m a i n s  ap p r o ve d  to  r e m ai n  u n d e r  n e w b u i l d ‐
i n gs .

N A.10.4.3.2.1    S e e  F i g u r e  A. 1 0 . 4 . 3 . 2 . 1 .

A.10.4.3.2.1 .1    A g r ate  o r  s te e l  p l ate  ar e  c o m m o n  m e th o d s  o f
a c c e s s i n g  th e  tr e n c h .

A.10.4.3.2.1 .4    T h e  i n te n t o f th i s  r e q u i r e m e n t i s  to  p r e ve n t th e
p i p i n g  fr o m  b e i n g e x p o s e d  to  s ta n d i n g wa te r.  D r ai n i n g  c a n  b e

ac c o m p l i s h e d  b y p r o vi d i n g  a  fo o r  d r a i n ,  s l o p i n g  o f th e  tr e n c h ,
o r  o th e r  a p p r o ve d  m e th o d .
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Tab l e  A. 1 0 . 1 . 3  I n te r n al  D i am e te rs  ( I D s )  fo r C e m e n t- L i n e d  D u c ti l e  I ro n  P i p e

  

P re s s u re
C l as s

T h i c kn e s s
C l as s

Wal l  T h i c kn e s s M i n i m u m  L i n i n g
T h i c k n e s s *

i n .  ( m m )

I D  wi th  L i n i n g

P i p e  S i z e
i n .  ( m m )

O D
i n .  ( m m ) i n . m m i n . m m

3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 1 0 . 2 5 6 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 3 4 8 4
3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 2 0 . 2 8 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 2 8 8 2

3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 3 0 . 3 1 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 2 2 8 1
3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 4 0 . 3 4 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 1 6 7 9

3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 5 0 . 3 7 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 1 7 8
3  i n .  ( 8 0  m m ) 3 . 9 6  i n .  ( 1 0 0  m m ) 3 5 0 5 6 0 . 4 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 0 4 7 6

4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 0 . 2 5 6 1 ∕1 6  i n .  ( 1 . 6  m m ) 4 . 1 8 1 0 5
4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 1 0 . 2 6 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 4 . 1 6 1 0 4

4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 2 0 . 2 9 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 4 . 1 1 0 3
4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 3 0 . 3 2 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 4 . 0 4 1 0 1

4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 4 0 . 3 5 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 9 8 1 0 0
4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 5 0 . 3 8 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 9 2 9 8
4  i n .  ( 1 0 0  m m ) 4 . 8  i n .  ( 1 2 0  m m ) 3 5 0 5 6 0 . 4 1 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 3 . 8 6 9 7

6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 0 . 2 5 6 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 2 8 1 5 7
6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 0 0 . 2 5 6 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 2 8 1 5 7

6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 1 0 . 2 8 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 2 2 1 5 6
6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 2 0 . 3 1 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 1 6 1 5 4

6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 3 0 . 3 4 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 1 1 5 3
6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 4 0 . 3 7 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 6 . 0 4 1 5 1

6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 5 0 . 4 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 5 . 9 8 1 5 0
6  i n .  ( 1 5 0  m m ) 6 . 9 0  i n .  ( 1 7 5  m m ) 3 5 0 5 6 0 . 4 3 1 1 1 ∕1 6  i n .  ( 1 . 6  m m ) 5 . 9 2 1 4 8

8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 0 . 2 5 6 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 4 3 2 1 1
8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 0 0 . 2 7 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 3 9 2 1 0

8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 1 0 . 3 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 3 3 2 0 8
8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 2 0 . 3 3 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 2 7 2 0 7

8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 3 0 . 3 6 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 2 1 2 0 5
8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 4 0 . 3 9 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 1 5 2 0 4

8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 5 0 . 4 2 1 1 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 0 9 2 0 2
8  i n .  ( 2 0 0  m m ) 9 . 0 5  i n .  ( 2 2 5  m m ) 3 5 0 5 6 0 . 4 5 1 1 1 ∕1 6  i n .  ( 1 . 6  m m ) 8 . 0 3 2 0 1

1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 0 . 2 6 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 4 6 2 6 2
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 0 0 . 2 9 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 4 2 6 0
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 1 0 . 3 2 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 3 4 2 5 9
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 2 0 . 3 5 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 2 8 2 5 7
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 3 0 . 3 8 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 2 2 2 5 6
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 4 0 . 4 1 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 1 6 2 5 4
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 5 0 . 4 4 1 1 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 1 2 5 3
1 0  i n .  ( 2 5 0  m m ) 1 1 . 1  i n .  ( 2 8 0  m m ) 3 5 0 5 6 0 . 4 7 1 2 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 0 . 0 4 2 5 1

1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 0 . 2 8 7 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 5 2 3 1 3
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 0 0 . 3 1 8 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 4 6 3 1 2
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 1 0 . 3 4 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 4 3 1 0
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 2 0 . 3 7 9 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 3 4 3 0 9
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 3 0 . 4 1 0 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 2 8 3 0 7
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 4 0 . 4 3 1 1 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 2 2 3 0 6
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 5 0 . 4 6 1 2 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 1 6 3 0 4
1 2  i n .  ( 3 0 0  m m ) 1 3 . 2  i n .  ( 3 3 0  m m ) 3 5 0 5 6 0 . 4 9 1 2 1 ∕1 6  i n .  ( 1 . 6  m m ) 1 2 . 1 3 0 3

1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 2 5 0 0 . 2 8 7 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 5 5 3 6 4
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 3 0 0 0 . 3 8 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 5 1 3 6 3
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 3 5 0 0 . 3 1 8 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 4 9 3 6 2
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 0 0 . 3 3 8 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 4 5 3 6 1
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 1 0 . 3 6 9 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 3 9 3 6 0
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 2 0 . 3 9 1 0 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 3 3 3 5 8
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 3 0 . 4 2 1 1 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 2 7 3 5 7
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 4 0 . 4 5 1 1 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 2 1 3 5 5
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 5 0 . 4 8 1 2 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 1 5 3 5 4
1 4  i n .  ( 3 5 0  m m ) 1 5 . 3  i n .  ( 3 8 5  m m ) 5 6 0 . 5 1 1 3 3 ∕3 2  i n .  ( 2  m m ) 1 4 . 0 9 3 5 2

(continues)
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Tab l e  A. 1 0 . 1 . 3   Continued

  

P re s s u re
C l as s

T h i c kn e s s
C l as s

Wal l  T h i c kn e s s M i n i m u m  L i n i n g
T h i c k n e s s *

i n .  ( m m )

I D  wi th  L i n i n g

P i p e  S i z e
i n .  ( m m )

O D
i n .  ( m m ) i n . m m i n . m m

1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 2 5 0 0 . 3 8 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 6 1 4 1 5
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 3 0 0 0 . 3 2 8 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 5 7 4 1 4
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 3 5 0 0 . 3 4 9 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 5 3 4 1 3
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 0 0 . 3 4 9 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 5 3 4 1 3
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 1 0 . 3 7 9 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 4 7 4 1 2
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 2 0 . 4 1 0 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 4 1 4 1 0
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 3 0 . 4 3 1 1 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 3 5 4 0 9
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 4 0 . 4 6 1 2 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 2 9 4 0 7
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 5 0 . 4 9 1 2 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 2 3 4 0 6
1 6  i n .  ( 4 0 0  m m ) 1 7 . 4  i n .  ( 4 3 5  m m ) 5 6 0 . 5 2 1 3 3 ∕3 2  i n .  ( 2  m m ) 1 6 . 1 7 4 0 4

1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 2 5 0 0 . 3 1 8 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 6 9 4 6 7
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 3 0 0 0 . 3 4 9 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 6 3 4 6 6
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 3 5 0 0 . 3 6 9 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 5 9 4 6 5
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 0 0 . 3 5 9 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 6 1 4 6 5
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 1 0 . 3 5 9 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 6 1 4 6 5
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 2 0 . 4 1 1 0 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 4 9 4 6 2
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 3 0 . 4 4 1 1 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 4 3 4 6 1
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 4 0 . 4 7 1 2 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 3 7 4 5 9
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 5 0 . 5 1 3 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 3 1 4 5 8
1 8  i n .  ( 4 5 0  m m ) 1 9 . 5  i n .  ( 4 8 8  m m ) 5 6 0 . 5 3 1 3 3 ∕3 2  i n .  ( 2  m m ) 1 8 . 2 5 4 5 6

2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 2 5 0 0 . 3 3 8 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 7 5 5 1 9
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 3 0 0 0 . 3 6 9 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 6 9 5 1 7
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 3 5 0 0 . 3 8 1 0 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 6 5 5 1 6
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 0 0 . 3 6 9 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 6 9 5 1 7
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 1 0 . 3 9 1 0 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 6 3 5 1 6
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 2 0 . 4 2 1 1 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 5 7 5 1 4
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 3 0 . 4 5 1 1 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 5 1 5 1 3
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 4 0 . 4 8 1 2 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 4 5 5 1 1
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 5 0 . 5 1 1 3 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 3 9 5 1 0
2 0  i n .  ( 5 0 0  m m ) 2 1 . 6  i n .  ( 5 4 0  m m ) 5 6 0 . 5 4 1 4 3 ∕3 2  i n .  ( 2  m m ) 2 0 . 3 3 5 0 8

2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 2 0 0 0 . 3 3 8 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 9 5 6 2 4
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 2 5 0 0 . 3 7 9 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 8 7 6 2 2
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 3 0 0 0 . 4 1 0 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 8 1 6 2 0
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 3 5 0 0 . 4 3 1 1 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 7 5 6 1 9
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 0 0 . 3 8 1 0 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 8 5 6 2 1
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 1 0 . 4 1 1 0 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 7 9 6 2 0
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 2 0 . 4 4 1 1 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 7 3 6 1 8
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 3 0 . 4 7 1 2 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 6 7 6 1 7
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 4 0 . 5 1 3 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 6 1 6 1 5
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 5 0 . 5 3 1 3 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 5 5 6 1 4
2 4  i n .  ( 6 0 0  m m ) 2 5 . 8  i n .  ( 6 4 5  m m ) 5 6 0 . 5 6 1 4 3 ∕3 2  i n .  ( 2  m m ) 2 4 . 4 9 6 1 2

I D :  i n te r n a l  d i am e te r ;  O D :  o u ts i d e  d i a m e te r.
* N o te :  T h i s  ta b l e  i s  a p p r o p r i a te  fo r  s i n g l e  l i n i n g  th i c kn e s s  o n l y.  T h e  a c tu a l  l i n i n g  th i c k n e s s  s h o u l d  b e  o b ta i n e d  fr o m  th e  m an u fa c tu r e r.
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B . C .

N o te s :

1 .  Fo r S I  U n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  ft =  0 . 3 0 4  m .   

2 .  W h e r e  fro s t p e n e trati o n  i s  a  fac to r,  th e  d e p th  o f c o ve r  s h o w n  av e ra g e s  6  i n .  g re a te r  th a n  th at u s u a l l y  p ro v i d e d  b y  th e  mu n i c i p a l  w a te r w o r ks .  
 G re a te r d e p th  i s  n e e d e d  b e c a u s e  o f th e  ab s e n c e  o f fl o w  i n  y a r d  m a i n s .
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FI G U RE  A. 1 0 . 4 . 2   Re c o m m e n d e d  D e p th  o f C o ve r ( i n  fe e t)  Ab o ve  To p  o f U n d e rgro un d  Yard  M ai n s .

S y s t e m  r i s e r

A c c e p t a b l e
m a t e r i a l

J o i n t  r e s t r a i n t

1 0  f t  ( 3  m )
m a x .

1 2  i n .  ( 3 0 0  m m )
m i n .

A c c e p t a b l e  p i p e  m a t e r i a l

S i d e wa l k

N o  j o i n t s

N FI G U RE  A. 1 0 . 4 . 3 . 1   Ri s e r E n tran c e  L o c ati o n  an d  C l e aran c e .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A. 1 0 . 4 . 3 . 2 . 3    I t i s  th e  i n te n t o f th i s  s e c ti o n  to  r e q u i r e  a  val ve  a t
e ac h  p o i n t wh e r e  th e  p i p e  e n te r s  th e  tr e n c h  wh e n  th e  tr e n c h
tr a ve r s e s  th e  e n ti r e  b u i l d i n g .  G e n e r al l y i f th e  p i p i n g te r m i n ate s
at a  p o i n t wi th i n  th e  b u i l d i n g ,  a  val ve  i s  u s u al l y p r o vi d e d  a t a
r i s e r,  a l l o wi n g i s o l ati o n  o f th e  p i p e  s e c ti o n  i n  th e  tr e n c h .

A. 1 0 . 5 . 1    Wh e r e  l i g h tn i n g  p r o te c ti o n  i s  p r o vi d e d  fo r  a s tr u c ‐
tu r e ,  N F PA 7 8 0 ,  S e c ti o n  4 . 1 4 ,  r e q u i r e s  th at al l  g r o u n d i n g
m e d i a ,  i n c l u d i n g  u n d e r g r o u n d  m e tal l i c  p i p i n g  s ys te m s ,  b e
i n te r c o n n e c te d  to  p r o vi d e  c o m m o n  g r o u n d  p o te n ti al .  T h e s e
u n d e r g r o u n d  p i p i n g s ys te m s  a r e  n o t p e r m i tte d  to  b e  s u b s ti tu ‐
te d  fo r  gr o u n d i n g  e l e c tr o d e s  b u t m u s t b e  b o n d e d  to  th e  l i g h t‐
n i n g p r o te c ti o n  g r o u n d i n g s ys te m .  Wh e r e  ga l van i c  c o r r o s i o n  i s
o f c o n c e r n ,  th i s  b o n d  c an  b e  m ad e  vi a a s p ar k ga p  o r  ga s
d i s c h ar g e  tu b e .

A. 1 0 . 5 . 1 . 1    Wh i l e  th e  u s e  o f th e  u n d e r g r o u n d  fr e  p r o te c ti o n
p i p i n g  as  th e  g r o u n d i n g e l e c tr o d e  fo r  th e  b u i l d i n g  i s  p r o h i b i ‐
te d ,  NFPA 70 r e q u i r e s  th at al l  m e tal l i c  p i p i n g  s ys te m s  b e
b o n d e d  an d  gr o u n d e d  to  d i s p e r s e  s tr a y e l e c tr i c a l  c u r r e n ts .
T h e r e fo r e ,  th e  fr e  p r o te c ti o n  p i p i n g wi l l  b e  b o n d e d  to  o th e r
m e tal l i c  s ys te m s  an d  gr o u n d e d ,  b u t th e  e l e c tr i c al  s ys te m  wi l l
n e e d  an  ad d i ti o n a l  g r o u n d  fo r  i ts  o p e r ati o n .

A. 1 0 . 6    I t i s  a fu n d am e n ta l  d e s i gn  p r i n c i p l e  o f fu i d  m e c h an i c s
th a t d yn am i c  an d  s tati c  p r e s s u r e s ,  ac ti n g a t c h an g e s  i n  s i z e  o r
d i r e c ti o n  o f a  p i p e ,  p r o d u c e  u n b a l a n c e d  th r u s t fo r c e s  at l o c a‐
ti o n s  s u c h  a s  b e n d s ,  te e s ,  wye s ,  d e a d  e n d s ,  an d  r e d u c e r  o ffs e ts .
T h i s  d e s i g n  p r i n c i p l e  i n c l u d e s  c o n s i d e r ati o n  o f l a te r a l  s o i l  p r e s ‐
s u r e  an d  p i p e / s o i l  fr i c ti o n ,  var i ab l e s  th at c a n  b e  r e l i ab l y d e te r ‐
m i n e d  u s i n g c u r r e n t s o i l  e n g i n e e r i n g kn o wl e d ge .  Re fe r  to
A. 1 0 . 6 . 2  fo r  a l i s t o f r e fe r e n c e s  fo r  u s e  i n  c al c u l a ti n g a n d  d e te r ‐
m i n i n g  j o i n t r e s tr a i n t s ys te m s .

S e c ti o n  1 0 . 6  d o e s  n o t m an d a te  wh i c h  m e th o d  o f r e s tr a i n t
s h o u l d  b e  u s e d .  T h i s  d e c i s i o n  i s  l e ft to  th e  d e s i g n  p r o fe s s i o n al
o r  th e  o wn e r.

E x c e p t fo r  th e  c a s e  o f we l d e d  j o i n ts  an d  ap p r o ve d  s p e c i al
r e s tr ai n e d  j o i n ts ,  s u c h  as  i s  p r o vi d e d  b y ap p r o ve d  m e c h a n i c al
j o i n t r e tai n e r  g l a n d s  o r  l o c ke d  m e c h a n i c al  an d  p u s h -o n  j o i n ts ,
th e  u s u al  j o i n ts  fo r  u n d e r g r o u n d  p i p e  ar e  e x p e c te d  to  b e  h e l d
i n  p l a c e  b y th e  s o i l  i n  wh i c h  th e  p i p e  i s  b u r i e d .  G as ke te d  p u s h -
o n  an d  m e c h a n i c al  j o i n ts  wi th o u t s p e c i al  l o c ki n g  d e vi c e s  h a ve
l i m i te d  a b i l i ty to  r e s i s t s e p a r ati o n  d u e  to  m o ve m e n t o f th e  p i p e .

A. 1 0 . 6 . 1    T h e  u s e  o f c o n c r e te  th r u s t b l o c ks  i s  o n e  m e th o d  o f
re s tr ai n t,  p r o vi d e d  th a t s ta b l e  s o i l  c o n d i ti o n s  p r e vai l  a n d  s p a c e
r e q u i r e m e n ts  p e r m i t p l ac e m e n t.  S u c c e s s fu l  b l o c ki n g  i s  d e p e n d ‐
e n t o n  fa c to r s  s u c h  a s  l o c ati o n ,  avai l a b i l i ty a n d  p l a c e m e n t o f
c o n c r e te ,  an d  p o s s i b i l i ty o f d i s tu r b a n c e  b y fu tu r e  e x c avati o n s .

Re s i s tan c e  i s  p r o vi d e d  b y tr an s fe r r i n g  th e  th r u s t fo r c e  to  th e
s o i l  th r o u g h  th e  l a r ge r  b e ar i n g  a r e a o f th e  b l o c k s o  th at th e
re s u l tan t p r e s s u r e  ag ai n s t th e  s o i l  d o e s  n o t e x c e e d  th e  h o r i z o n ‐

N FI G U RE  A. 1 0 . 4 . 3 . 2 . 1   P ri vate  S e r vi c e  M ai n  i n  a C o ve re d
Tre n c h .

ta l  b e ar i n g s tr e n gth  o f th e  s o i l .  T h e  d e s i g n  o f th r u s t b l o c ks
c o n s i s ts  o f d e te r m i n i n g  th e  ap p r o p r i a te  b e a r i n g  a r e a o f th e

b l o c k fo r  a  p a r ti c u l a r  s e t o f c o n d i ti o n s .  T h e  p ar am e te r s
i n vo l ve d  i n  th e  d e s i gn  i n c l u d e  p i p e  s i z e ,  d e s i gn  p r e s s u r e ,  a n gl e

o f th e  b e n d  ( o r  c o nfgu r ati o n  o f th e  ftti n g  i n vo l ve d ) ,  an d  th e
h o r i z o n tal  b e a r i n g  s tr e n gth  o f th e  s o i l .

Ta b l e  A. 1 0 . 6 . 1 ( a )  g i ve s  th e  n o m i n al  th r u s t at ftti n g s  fo r  var i ‐
o u s  s i z e s  o f d u c ti l e  i r o n  a n d  P VC  p i p i n g .  F i gu r e  A. 1 0 . 6 . 1 ( a)
s h o ws  an  e x am p l e  o f h o w th r u s t fo r c e s  a c t o n  a p i p i n g  b e n d .

T h r u s t b l o c ks  ar e  g e n e r al l y c a te g o r i z e d  i n to  two  gr o u p s  —
b e a r i n g  an d  gr a vi ty b l o c ks .  F i g u r e  A. 1 0 . 6 . 1 ( b )  d e p i c ts  a typ i c al

b e a r i n g  th r u s t b l o c k o n  a  h o r i z o n tal  b e n d .

T h e  fo l l o wi n g ar e  g e n e r al  c r i te r i a fo r  b e ar i n g b l o c k d e s i gn :

( 1 ) T h e  b e ar i n g  s u r fac e  s h o u l d ,  wh e r e  p o s s i b l e ,  b e  p l ac e d
ag ai n s t u n d i s tu r b e d  s o i l .

( 2 ) Wh e r e  i t i s  n o t p o s s i b l e  to  p l ac e  th e  b e ar i n g s u r fa c e
ag ai n s t u n d i s tu r b e d  s o i l ,  th e  fl l  b e twe e n  th e  b e a r i n g
s u r fac e  an d  u n d i s tu r b e d  s o i l  s h o u l d  b e  c o m p a c te d  to  at

l e as t 9 0  p e r c e n t S ta n d ar d  P r o c to r  d e n s i ty.
( 3 ) B l o c k h e i gh t ( h)  s h o u l d  b e  e q u al  to  o r  l e s s  th an  o n e -h al f

th e  to tal  d e p th  to  th e  b o tto m  o f th e  b l o c k ( Ht)  b u t n o t
l e s s  th an  th e  p i p e  d i a m e te r  ( D) .

( 4 ) B l o c k h e i g h t ( h)  s h o u l d  b e  c h o s e n  s o  th at th e  c al c u l a te d
b l o c k wi d th  ( b)  var i e s  b e twe e n  o n e  an d  two  ti m e s  th e

h e i gh t.
( 5 ) G r avi ty th r u s t b l o c ks  c an  b e  u s e d  to  r e s i s t th r u s t at ve r ti c a l

d o wn  b e n d s .  I n  a  gr a vi ty th r u s t b l o c k,  th e  we i gh t o f th e
b l o c k i s  th e  fo r c e  p r o vi d i n g e q u i l i b r i u m  wi th  th e  th r u s t

fo r c e .  T h e  d e s i g n  p r o b l e m  i s  th e n  to  c al c u l a te  th e
r e q u i r e d  vo l u m e  o f th e  th r u s t b l o c k o f a  kn o wn  d e n s i ty.
T h e  ve r ti c a l  c o m p o n e n t o f th e  th r u s t fo r c e  i n  F i gu r e

A. 1 0 . 6 . 1 ( c )  i s  b al a n c e d  b y th e  we i g h t o f th e  b l o c k.  F o r
r e q u i r e d  h o r i z o n tal  b e ar i n g  b l o c k ar e a s ,  s e e  Tab l e

A. 1 0 . 6 . 1 ( b ) .

T h e  r e q u i r e d  b l o c k a r e a ( Ab)  i s  a s  fo l l o ws :

A h b
T S

S
b

f

b

= ( ) ( ) =
( )

wh e r e :
Ab = r e q u i r e d  b l o c k ar e a  ( ft2 )

h = b l o c k h e i gh t ( ft)
b = c al c u l a te d  b l o c k wi d th  ( ft)

T = th r u s t fo r c e  ( l b f)
Sf = s afe ty fa c to r  ( u s u al l y 1 . 5 )

Sb = b e ar i n g s tr e n g th  ( l b / ft2 )

T h e n ,  fo r  a h o r i z o n ta l  b e n d ,  th e  fo l l o wi n g fo r m u l a  i s  u s e d :

b

S P A

h S

f

b

=
( ) ( ) ( ) 





( ) ( )

2 sin
θ
2

wh e r e :
b = c al c u l a te d  b l o c k wi d th  ( ft)

Sf = s afe ty fac to r  ( u s u al l y 1 . 5  fo r  th r u s t b l o c k d e s i g n )
P = wa te r  p r e s s u r e  ( l b / i n . 2 )

 
[ A. 1 0 . 6 . 1 a]

 
[ A. 1 0 . 6 . 1 b ]



I N S TAL L AT I O N  O F  P RI VAT E  F I RE  S E RVI C E  M AI N S  AN D  T H E I R AP P U RT E NAN C E S2 4 - 3 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A = c r o s s -s e c ti o n a l  ar e a  o f p i p e  b a s e d  o n  o u ts i d e  d i a m e te r
h = b l o c k h e i g h t ( ft)

Sb = h o r i z o n ta l  b e ar i n g s tr e n g th  o f s o i l  ( l b / ft2 ) ( i n . 2 )

A s i m i l a r  ap p r o ac h  c a n  b e  u s e d  to  d e s i g n  b e ar i n g b l o c ks  to
r e s i s t th e  th r u s t fo r c e s  at l o c ati o n s  s u c h  a s  te e s  a n d  d e ad  e n d s .
Typ i c a l  val u e s  fo r  c o n s e r vati ve  h o r i z o n ta l  b e a r i n g  s tr e n gth s  o f

var i o u s  s o i l  typ e s  ar e  l i s te d  i n  Ta b l e  A. 1 0 . 6 . 1 ( c ) .

I n  l i e u  o f th e  val u e s  fo r  s o i l  b e ar i n g s tr e n gth  s h o wn  i n  Tab l e
A. 1 0 . 6 . 1 ( c ) ,  a d e s i gn e r  m i g h t c h o o s e  to  u s e  c a l c u l ate d  Ra n ki n e

p as s i ve  p r e s s u r e  ( Pp)  o r  o th e r  d e te r m i n ati o n  o f s o i l  b e ar i n g
s tr e n gth  b as e d  o n  ac tu al  s o i l  p r o p e r ti e s .

I t c a n  b e  e as i l y s h o wn  th at Ty =  PA s i n  θ .  T h e  r e q u i r e d
vo l u m e  o f th e  b l o c k i s  as  fo l l o ws :

V
S PA

W
g

f

m

=
 s i n  θ

wh e r e :
Vg = b l o c k vo l u m e  ( ft3 )

Sf = s a fe ty fac to r
P = wate r  p r e s s u r e  ( p s i )

A = c r o s s -s e c ti o n a l  ar e a  o f p i p e  i n te r i o r
Wm = d e n s i ty o f b l o c k m a te r i al  ( l b / ft3 )

I n  a c a s e  s u c h  as  th e  o n e  s h o wn ,  th e  h o r i z o n tal  c o m p o n e n t
o f th r u s t fo r c e  i s  c al c u l ate d  a s  fo l l o ws :

T PAx = −( )1 c o s  θ

wh e r e :
Tx = h o r i z o n tal  c o m p o n e n t o f th r u s t fo r c e

P = wate r  p r e s s u r e  ( p s i )
A = c r o s s -s e c ti o n a l  ar e a  o f p i p e  i n te r i o r

 
[ A. 1 0 . 6 . 1 c ]

 
[ A. 1 0 . 6 . 1 d ]

T h e  h o r i z o n tal  c o m p o n e n t o f th r u s t fo r c e  m u s t b e  r e s i s te d
b y th e  b e a r i n g  o f th e  r i g h t s i d e  o f th e  b l o c k a ga i n s t th e  s o i l .

An a l ys i s  o f th i s  a s p e c t fo l l o ws  th e  s am e  p r i n c i p l e s  a s  th e  p r e vi ‐
o u s  s e c ti o n  o n  b e ar i n g b l o c ks .

A. 1 0 . 6 . 2    A m e th o d  fo r  p r o vi d i n g th r u s t r e s tr ai n t i s  th e  u s e  o f
r e s tr ai n e d  j o i n ts .  A r e s tr ai n e d  j o i n t i s  a s p e c i al  typ e  o f j o i n t th a t
i s  d e s i g n e d  to  p r o vi d e  l o n g i tu d i n a l  r e s tr ai n t.  Re s tr a i n e d  j o i n t

s ys te m s  fu n c ti o n  i n  a  m an n e r  s i m i l a r  to  th at o f th r u s t b l o c ks ,
i n s o far  a s  th e  r e ac ti o n  o f th e  e n ti r e  r e s tr ai n e d  u n i t o f p i p i n g
wi th  th e  s o i l  b al an c e s  th e  th r u s t fo r c e s .

T h e  o b j e c ti ve  i n  d e s i g n i n g  a r e s tr a i n e d  j o i n t th r u s t r e s tr a i n t
s ys te m  i s  to  d e te r m i n e  th e  l e n g th  o f p i p e  th a t m u s t b e

r e s tr ai n e d  o n  e ac h  s i d e  o f th e  fo c u s  o f th e  th r u s t fo r c e ,  wh i c h
o c c u r s  a t a c h an g e  i n  d i r e c ti o n .  T h i s  wi l l  b e  a fu n c ti o n  o f th e
p i p e  s i z e ,  th e  i n te r n al  p r e s s u r e ,  th e  d e p th  o f c o ve r,  a n d  th e

c h a r ac te r i s ti c s  o f th e  s o l i d  s u r r o u n d i n g  th e  p i p e .  T h e  m an u fac ‐
tu r e r ’ s  i n s tal l a ti o n  i n s tr u c ti o n s  s h o u l d  b e  r e fe r e n c e d  to  d e te r ‐
m i n e  th e  d i s tan c e  fr o m  e ac h  c h an g e  i n  d i r e c ti o n  th at j o i n ts

s h o u l d  b e  r e s tr ai n e d .

T h e  fo l l o wi n g  d o c u m e n ts  a p p l y to  th e  d e s i gn ,  c al c u l a ti o n ,
an d  d e te r m i n a ti o n  o f r e s tr ai n e d  j o i n t s ys te m s :

( 1 ) Thrust Restraint Design for Ductile Iron Pipe,  D u c ti l e  I r o n
P i p e  Re s e ar c h  As s o c i a ti o n

( 2 ) AWWA M 4 1 ,  Ductile-Iron Pipe and Fittings
( 3 ) AWWA M 9 ,  Concrete Pressure Pipe
( 4 ) AWWA M 1 1 ,  Steel Pipe — A Guide for Design and Installation
( 5 ) Thrust Restraint Design Equations and Tables for Ductile Iron

and PVC Pipe,  E B AA I r o n ,  I n c .

F i g u r e  A. 1 0 . 6 . 2  s h o ws  an  e x am p l e  o f a  typ i c a l  c o n n e c ti o n  to
a fr e  p r o te c ti o n  s ys te m  r i s e r  u ti l i z i n g  r e s tr a i n e d  j o i n t p i p e .

Δ A. 1 0 . 6 . 2 . 1    E x a m p l e s  o f m ate r i al s  a n d  th e  s ta n d ar d s  c o ve r i n g
th e s e  m ate r i al s  a r e  as  fo l l o ws :

( 1 ) C l a m p s ,  s te e l
( 2 ) Ro d s ,  s te e l

Δ Tab l e  A. 1 0 . 6 . 1 ( a)  T h r u s t at Fi tti n gs  at 1 0 0  p s i  ( 6 . 9  b ar)  Wate r P re s s ure  fo r D u c ti l e  I ro n  an d  P VC  P i p e

N o m i n al
P i p e

D i am e te r
i n .  ( m m )

To tal  P o un d s  ( N e wto n s )

D e ad  E n d 9 0  D e gre e 4 5  D e gre e 2 2 1 ∕2  D e gre e 1 1 1 ∕4  D e gre e 5 1 ∕8  D e gre e

l b f N l b f N l b f N l b f N l b f N l b f N

4  ( 1 0 0 ) 1 , 8 1 0 8 , 0 5 1 2 , 5 5 9 1 1 , 3 8 3 1 , 3 8 5 6 , 1 6 1 7 0 6 3 , 1 4 0 3 5 5 1 , 5 7 9 1 6 2 7 2 1
6  ( 1 5 0 ) 3 , 7 3 9 1 6 , 6 3 2 5 , 2 8 8 2 3 , 5 2 2 2 , 8 6 2 1 2 , 7 3 1 1 , 4 5 9 6 , 4 9 0 7 3 3 3 , 2 6 1 3 3 4 1 , 4 8 6
8  ( 2 0 0 ) 6 , 4 3 3 2 8 , 6 1 5 9 , 0 9 7 4 0 , 4 6 5 4 , 9 2 3 2 1 , 8 9 9 2 , 5 1 0 1 1 , 1 6 5 1 , 2 6 1 5 , 6 0 9 5 7 5 2 , 5 5 8

1 0  ( 2 5 0 ) 9 , 6 7 7 4 3 , 0 4 5 1 3 , 6 8 5 6 0 , 8 7 4 7 , 4 0 6 3 2 , 9 4 4 3 , 7 7 6 1 6 , 7 9 6 1 , 8 9 7 8 , 4 3 8 8 6 5 3 , 8 4 8
1 2  3 0 0 ) 1 3 , 6 8 5 6 0 , 8 7 4 1 9 , 3 5 3 8 6 , 0 8 6 1 0 , 4 7 4 4 6 , 5 9 1 5 , 3 4 0 2 3 , 7 5 3 2 , 6 8 3 1 1 , 9 3 5 1 , 2 2 4 5 , 4 4 5

1 4  ( 3 5 0 ) 1 8 , 3 8 5 8 1 , 7 8 1 2 6 , 0 0 1 1 1 5 , 6 5 8 1 4 , 0 7 2 6 2 , 5 9 5 7 , 1 7 4 3 1 , 9 1 2 3 , 6 0 4 1 6 , 0 3 1 1 , 6 4 4 7 , 3 1 3
1 6  ( 4 0 0 ) 2 3 , 7 7 9 1 0 5 , 7 7 4 3 3 , 6 2 8 1 4 9 , 5 8 5 1 8 , 1 9 9 8 0 , 9 5 3 9 , 2 7 8 4 1 , 2 7 1 4 , 6 6 1 2 0 , 7 3 3 2 , 1 2 6 9 , 4 5 7
1 8  ( 4 5 0 ) 2 9 , 8 6 5 1 3 2 , 8 4 6 4 2 , 2 3 5 1 8 7 , 8 7 1 2 2 , 8 5 8 1 0 1 , 6 7 7 1 1 , 6 5 3 5 1 , 8 3 5 5 , 8 5 5 2 6 , 0 4 4 2 , 6 7 0 1 1 , 8 7 7
2 0  ( 5 0 0 ) 3 6 , 6 4 4 1 6 3 , 0 0 1 5 1 , 8 2 2 2 3 0 , 5 1 6 2 8 , 0 4 6 1 2 4 , 7 5 5 1 4 , 2 9 8 6 3 , 6 0 1 7 , 1 8 3 3 1 , 9 5 2 3 , 2 7 7 1 4 , 5 7 7
2 4  ( 6 0 0 ) 5 2 , 2 7 9 2 3 2 , 5 4 8 7 3 , 9 3 4 3 2 8 , 8 7 5 4 0 , 0 1 3 1 7 7 , 9 8 7 2 0 , 3 9 8 9 0 , 7 3 5 1 0 , 2 4 9 4 5 , 5 9 0 4 , 6 7 5 2 0 , 7 9 5
3 0  ( 7 5 0 ) 8 0 , 4 2 5 3 5 7 , 7 4 8 1 1 3 , 7 3 8 5 0 5 , 9 3 2 6 1 , 5 5 4 2 7 3 , 8 0 6 3 1 , 3 8 0 1 3 9 , 5 8 5 1 5 , 7 6 6 7 0 , 1 3 1 7 , 1 9 1 3 1 , 9 8 7
3 6  ( 9 0 0 ) 1 1 5 , 2 0 9 5 1 2 , 4 7 5 1 6 2 , 9 3 1 7 2 4 , 7 5 3 8 8 , 1 7 7 3 9 2 , 2 3 1 4 4 , 9 5 2 1 9 9 , 9 5 6 2 2 , 5 8 5 1 0 0 , 4 6 3 1 0 , 3 0 2 4 5 , 8 2 6

4 2  ( 1 , 0 5 0 ) 1 5 5 , 5 2 8 6 9 1 , 8 2 3 2 1 9 , 9 5 0 9 7 8 , 3 8 6 1 1 9 , 0 3 6 5 2 9 , 4 9 8 6 0 , 6 8 4 2 6 9 , 9 3 6 3 0 , 4 8 9 1 3 5 , 6 2 2 1 3 , 9 0 7 6 1 , 8 6 1
4 8  ( 1 , 2 0 0 ) 2 0 2 , 6 8 3 9 0 1 , 5 7 9 2 8 6 , 6 3 7 1 , 2 7 5 , 0 2 4 1 5 5 , 1 2 7 6 9 0 , 0 3 9 7 9 , 0 8 3 3 5 1 , 7 7 9 3 9 , 7 3 3 1 7 6 , 7 4 1 1 8 , 1 2 4 8 0 , 6 2 0

N o te s :
( 1 )  F o r  S I  u n i ts ,  1  l b  =  0 . 4 5 4  k g ;  1  i n .  =  2 5  m m .
( 2 )  To  d e te r m i n e  th r u s t a t p r e s s u r e  o th e r  th a n  1 0 0  p s i  ( 6 . 9  b ar ) ,  m u l ti p l y th e  th r u s t o b ta i n e d  i n  th e  ta b l e  b y th e  r a ti o  o f th e  p r e s s u r e  to  1 0 0  p s i  ( 6 . 9
b a r ) .  F o r  e x a m p l e ,  th e  th r u s t o n  a  1 2  i n .  ( 3 0 5  m m ) ,  9 0 - d e g r e e  b e n d  a t 1 2 5  p s i  ( 8 . 6  b a r )  i s  1 9 , 3 5 3  ×  1 2 5 / 1 0 0  =  2 4 , 1 9 1  l b  ( 1 0 , 9 7 3  kg ) .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

( 3 ) B o l ts ,  s te e l  ( AS T M  A3 0 7 ,  Standard Specifcation for Carbon
Steel Bolts,  Studs,  Threaded Rod 60, 000 PSI Tensile Strength)

( 4 ) Was h e r s ,  s te e l ,  c a s t i r o n  ( C l as s  A c as t i r o n  as  d efn e d  b y
AS T M  A1 2 6 ,  Standard Specifcation for Gray Iron Castings for

Valves,  Flanges and Pipe Fittings)
( 5 ) An c h o r  s tr a p s ,  p l u g s tr a p s ,  s te e l
( 6 ) Ro d  c o u p l i n gs ,  tu r n b u c kl e s ,  m al l e a b l e  i r o n  ( AS T M

A1 9 7 / A1 9 7 M ,  Standard Specifcation for Cupola Malleable
Iron)

A. 1 0 . 6 . 3    S o l ve n t-c e m e n te d  a n d  h e at-fu s e d  j o i n ts  s u c h  as  th o s e
u s e d  wi th  C P VC  p i p i n g  an d  ftti n g s  ar e  c o n s i d e r e d  r e s tr a i n e d .
T h e y d o  n o t r e q u i r e  th r u s t b l o c ks .

A. 1 0 . 9 . 3    T h e  m ax i m u m  p a r ti c l e  s i z e  al l o we d  n e x t to  m o s t
typ e s  o f p i p e  c an  b e  fo u n d  i n  AS T M  C 1 3 6 / 1 3 6 M ,  Standard Test
Method for Sieve Analysis of Fine and Coarse Aggregates,  AS T M
D 2 4 8 7 ,  Standard Practice for Classifcation of Soils for Engineering
Purposes (Unifed Soil Classifcation System),  AWWA M 5 5 ,  PE Pipe
— Design and Installation,  AWWA M 2 3 ,  PVC Pipe — Design and
Installation,  tr ad e  a s s o c i a ti o n  h an d b o o ks ,  o r  m an u fa c tu r e r s ’
l i te r atu r e .  T h e s e  p u b l i c a ti o n s  typ i c a l l y r e c o m m e n d  o n e  m ax i ‐
m u m  al l o wa b l e  p ar ti c l e  s i z e  th a t ap p l i e s  to  th e  b e d d i n g ,
e m b e d m e n t,  an d  b ac kfl l ,  wh i c h  m i gh t b e  d i ffe r e n t m ate r i al s .
T h e  m ax i m u m  p a r ti c l e  s i z e  m i g h t b e  d e p e n d e n t o n  th e  p i p e
d i a m e te r.

A. 1 0 . 1 0 . 2 . 1    U n d e r gr o u n d  m a i n s  a n d  l e ad -i n  c o n n e c ti o n s  to
s ys te m  r i s e r s  s h o u l d  b e  fu s h e d  th r o u g h  h yd r a n ts  a t d e a d  e n d s
o f th e  s ys te m  o r  th r o u g h  ac c e s s i b l e  a b o ve g r o u n d  fu s h i n g
o u tl e ts  al l o wi n g th e  wate r  to  r u n  u n ti l  c l e ar.  F i g u r e  A. 1 0 . 1 0 . 2 . 1

s h o ws  ac c e p tab l e  e x a m p l e s  o f fu s h i n g  th e  s ys te m .  I f wa te r  i s
s u p p l i e d  fr o m  m o r e  th a n  o n e  s o u r c e  o r  fr o m  a l o o p e d  s ys te m ,

d i vi s i o n a l  val ve s  s h o u l d  b e  c l o s e d  to  p r o d u c e  a h i gh -ve l o c i ty
fo w th r o u gh  e a c h  s i n gl e  l i n e .  T h e  fo ws  s p e c ife d  i n  Tab l e
1 0 . 1 0 . 2 . 1 . 3  wi l l  p r o d u c e  a ve l o c i ty o f at l e as t 1 0  ft/ s e c  ( 3 . 0  m /

s e c ) ,  wh i c h  i s  n e c e s s a r y fo r  c l e an i n g th e  p i p e  an d  fo r  l i fti n g
fo r e i g n  m a te r i al  to  an  ab o ve g r o u n d  fu s h i n g o u tl e t.

Tab l e  A. 1 0 . 6 . 1 ( c )  H o ri z o n tal  B e ari n g S tre n gth s

S o i l

B e ari n g S tre n gth  (Sb)

l b / ft2 k N / m 2

M u c k 0 0
S o ft c l a y 1 0 0 0 4 8
S i l t 1 5 0 0 7 2
S a n d y s i l t 3 0 0 0 1 4 5
S a n d 4 0 0 0 1 9 0
S a n d  c l ay 6 0 0 0 2 8 5
H a r d  c l ay 9 0 0 0 4 3 0
N o te :  Al th o u g h  th e  b e a r i n g  s tr e n g th  val u e s  i n  th i s  ta b l e  h a ve  b e e n
u s e d  s u c c e s s fu l l y i n  th e  d e s i g n  o f th r u s t b l o c ks  a n d  ar e  c o n s i d e r e d  to
b e  c o n s e r vati ve ,  th e i r  a c c u r a c y i s  to ta l l y d e p e n d e n t o n  a c c u r a te  s o i l
i d e n tifc ati o n  an d  e va l u a ti o n .  T h e  u l ti m a te  r e s p o n s i b i l i ty fo r  s e l e c ti n g
th e  p r o p e r  b e a r i n g  s tr e n g th  o f a  p a r ti c u l a r  s o i l  typ e  m u s t r e s t wi th  th e
d e s i g n  e n g i n e e r.

Δ Tab l e  A. 1 0 . 6 . 1 ( b )  Re q u i re d  H o ri z o n tal  B e ari n g B l o c k  Are a

N o m i n al  P i p e
D i am e te r B e ari n g B l o c k Are a  

N o m i n al  P i p e
D i am e te r  B e ari n g B l o c k Are a  

N o m i n al  P i p e
D i am e te r  B e ari n g B l o c k  Are a

i n . m m  ft2 m 2  i n . m m  ft2 m 2  i n . m m  ft2 m 2

3 8 0 2 . 6 0 . 2 4 1 2 3 0 0 2 9 . 0 2 . 7 2 4 6 0 0 1 1 0 . 9 1 0 . 3
4 1 0 0 3 . 8 0 . 3 5 1 4 3 5 0 3 9 . 0 3 . 6 3 0 7 5 0 1 7 0 . 6 1 5 . 8
6 1 5 0 7 . 9 0 . 7 3 1 6 4 0 0 5 0 . 4 4 . 7 3 6 9 0 0 2 4 4 . 4 2 2 . 7
8 2 0 0 1 3 . 6 1 . 3 1 8 4 5 0 6 3 . 3 5 . 9 4 2 1 0 5 0 3 2 9 . 9 3 0 . 6

1 0 2 5 0 2 0 . 5 2 2 0 5 0 0 7 7 . 7 7 . 2 4 8 1 2 0 0 4 3 0 . 0 3 9 . 9
N o te s :
( 1 )  Al th o u g h  th e  b e a r i n g  s tr e n g th  va l u e s  i n  th i s  ta b l e  h a ve  b e e n  u s e d  s u c c e s s fu l l y i n  th e  d e s i g n  o f th r u s t b l o c ks  an d  a r e  c o n s i d e r e d  to  b e  c o n s e r va ti ve ,
th e i r  a c c u r a c y i s  to ta l l y d e p e n d e n t o n  ac c u r a te  s o i l  i d e n tifc ati o n  an d  e va l u a ti o n .  T h e  u l ti m a te  r e s p o n s i b i l i ty fo r  s e l e c ti n g  th e  p r o p e r  b e a r i n g  s tr e n g th
o f a  p a r ti c u l a r  s o i l  typ e  m u s t r e s t wi th  th e  d e s i g n  e n g i n e e r.
( 2 )  Val u e s  l i s te d  a r e  b a s e d  o n  a  9 0 -d e g r e e  h o r i z o n ta l  b e n d ,  a n  i n te r n a l  p r e s s u r e  o f 1 0 0  p s i  ( 6 . 9  b a r ) ,  a  s o i l  h o r i z o n tal  b e a r i n g  s tr e n g th  o f 1 0 0 0  l b / ft2

( 4 8 8 0  k g / m 2 ) ,  a  s a fe ty fa c to r  o f 1 . 5 ,  a n d  d u c ti l e  i r o n  p i p e  o u ts i d e  d i a m e te r s .
( a )  F o r  o th e r h o r i z o n ta l  b e n d s ,  m u l ti p l y b y th e  fo l l o wi n g  c o e ffc i e n ts :  fo r  4 5  d e g r e e s ,  0 . 5 4 1 ;  fo r  2 2 1 ∕2  d e g r e e s ,  0 . 2 7 6 ;  fo r  1 1 1 ∕4  d e g r e e s ,  0 . 1 3 9 .
( b )  F o r o th e r  i n te rn al  p r e s s u r e s ,  m u l ti p l y b y r a ti o  to  1 0 0  p s i  ( 6 . 9  b a r ) .
( c )  F o r  o th e r  s o i l  h o r i z o n ta l  b e a r i n g  s tr e n g th s ,  d i vi d e  b y r a ti o  to  1 0 0 0  l b / ft2  ( 4 8 8 0  kg / m 2 ) .
( d )  F o r  o th e r  s a fe ty fac to r s ,  m u l ti p l y b y r ati o  to  1 . 5 .
Example:  U s i n g  Ta b l e  A. 1 0 . 6 . 1 ( b ) ,  fn d  th e  h o r i z o n ta l  b e a r i n g  b l o c k a r e a fo r  a  6  i n .  ( 1 5 0  m m )  d i a m e te r,  4 5 -d e g r e e  b e n d  wi th  a n  i n te r n a l  p r e s s u r e  o f
1 5 0  p s i  ( 1 0 . 3  b a r ) .  T h e  s o i l  b e a r i n g  s tr e n g th  i s  3 0 0 0  l b / ft2  ( 1 4 8 5 0  kg / m 2 ) ,  a n d  th e  s a fe ty fa c to r  i s  1 . 5 .
F r o m  Ta b l e  A. 1 0 . 6 . 1 ( b ) ,  th e  r e q u i r e d  b e ar i n g  b l o c k a r e a  fo r  a  6  i n .  ( 1 5 0  m m )  d i a m e te r,  9 0 - d e g r e e  b e n d  wi th  a n  i n te r n al  p r e s s u r e  o f 1 0 0  p s i  ( 6 . 9  b a r )
a n d  a s o i l  h o r i z o n ta l  b e a r i n g  s tr e n g th  o f 1 0 0 0  p s i  ( 7 0  b ar )  i s  7 . 9  ft2  ( 0 . 7 3  m 2 ) .
F o r  e x a m p l e :

N

Area =

( ) 















=

7 9 0 5 4 1
1 5 0

1 0 0

3 0 0 0

1 0 0 0

2 1

2

2

. .

.

 ft

 ft
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A  =  3 6 p ( D ¢ ) 2

D ¢ =  o u t s i d e
  d i a m e t e r  o f  
  p i p e  ( f t )

D =  ( 9 0  -  q )
 

2

PA

V

Y PA
V

X

q

Ty T

D

Y

Tx =  PA ( 1  -  c o s  q )

Ty =  PA s i n  q

T =  2 PA s i n  q

  2

X

T  =  t h r u s t  fo r c e  r e s u l t i n g  f r o m  c h a n g e  i n  d i r e c t i o n  o f  f l o w  ( l b f )

Tx =  c o m p o n e n t  o f  t h r u s t  fo r c e  a c t i n g  p a r a l l e l  t o  o r i g i n a l    
         d i r e c t i o n  o f  f l o w  ( l b f )

Ty =  c o m p o n e n t  o f  t h r u s t  fo r c e  a c t i n g  p e r p e n d i c u l a r  t o   
         o r i g i n a l  d i r e c t i o n  o f  f l o w  ( l b f )

P =  wa t e r  p r e s s u r e  ( p s i 2 )

A  =  c r o s s - s e c t i o n a l  a r e a  o f  p i p e  b a s e d  o n  o u t s i d e  d i a m e t e r  ( i n . 2 )

V =  ve l o c i t y  i n  d i r e c t i o n  o f  f l o w

Tx

FI G U RE  A. 1 0 . 6 . 1 ( a)   T h r u s t Fo rc e s  Ac ti n g o n  B e n d .

Ty T

Tx

q

H o r i z o n t a l  
p l a n e

Sb

Sb

 T  =  t h r u s t  fo r c e  r e s u l t i n g  f r o m  c h a n g e  o f  d i r e c t i o n  o f  f l o w

 Tx  =  h o r i z o n t a l  c o m p o n e n t  o f  t h r u s t  fo r c e

 Ty  =  ve r t i c a l  c o m p o n e n t  o f  t h r u s t  fo r c e

 Sb  =  h o r i z o n t a l  b e a r i n g  s t r e n g t h  o f  s o i l

FI G U RE  A. 1 0 . 6 . 1 ( c )   G ravi ty T h r u s t B l o c k .

U n d i s t u r b e d  s o i l
b

Sb

B e a r i n g  p r e s s u r e

Sb

q

4 5∞

4 5∞

Sb

Sb

Ht

h

 T  =  t h r u s t  fo r c e  r e s u l t i n g  f r o m  c h a n g e  i n  d i r e c t i o n  o f  f l o w

 Sb =  h o r i z o n t a l  b e a r i n g  s t r e n g t h  o f  s o i l

 h =  b l o c k h e i g h t

Ht   =  t o t a l  d e p t h  t o  b o t t o m  o f  b l o c k

T

FI G U RE  A. 1 0 . 6 . 1 ( b )   B e ari n g T h r u s t B l o c k.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

S y s t e m  r i s e r

A c c e p t a b l e
m a t e r i a l

A c c e p t a b l e
m a t e r i a l

R e s t r a i n e d  j o i n t

R e s t r a i n e d  j o i n t s

F i r e  s e r v i c e  m a i n

FI G U RE  A. 1 0 . 6 . 2   Typ i c al  C o n n e c ti o n  to  Fi re  P ro te c ti o n
S ys te m  Ri s e r I l l u s trati n g Re s trai n e d  J o i n ts .

4  i n .  ( 1 0 0  mm )  s te e l  p i p e

C a s t i ro n  fl a n g e d  s p i g o t
p i p e  fr o m u n d e r g ro u n d

2 ¹ ⁄₂  i n .  ( 6 5  mm )  h o s e

Wa te r  to  fl o w
 th r o u g h  o p e n  h o s e

E m p l oy i n g  h o r i z o n ta l  r u n  o f 4  i n .  ( 1 0 0  m m)  p i p e  a n d
re d u c i n g  fi tti n g  n e a r b a s e  o f r i s e r

F i r e  d e p a r tm e n t
c h e c k va l veI n s tal l  a  p l u g  o r  

a  n i p p l e  a n d  c ap
a n d  fl u s h   
u n d e r g r o u n d  
b e fo r e  o v e r h e ad  

p i p i n g  i s  
c o n n e c te d

R e m o v e  c l a p p e r
d u r i n g  fl u s h i n g
o p e ra ti o n

A l a r m  
v al ve

4  i n .  
( 1 0 0  mm )  

p i p e

2 ¹ ⁄₂  i n .
( 6 5  mm )  h o s e

F i r e  
d e p a r tme n t

c h e c k 
val ve

4  i n .  
( 1 0 0  m m )  

p i p e

R e m o ve  c l a p p e r d u r-
i n g  fl u s h i n g  o p e ra ti o n

Wa te r c a n  b e
d i s c h a rg e d  th ro u g h
o p e n  e n d  o f 4  i n .  

( 1 0 0  mm )  p i p e  o r 
th r o u g h  Y  o r  S i a m e s e  
c o n n e c ti o n  w i th  h o s e  
as  s h o w n  a b o v e

E m p l oy i n g  fi r e  d e p a r tme n t c o n n e c ti o n s

Wa te r c a n  b e  d i s c h a rg e d  
th ro u g h  o p e n  e n d  o f 4  i n .  
( 1 0 0  m m)  p i p e  o r  th r o u g h  
Y  o r S i am e s e  c o n n e c ti o n  
w i th  h o s e  a s  s h o w n

I n s ta l l  a  p l u g  o r  
a n i p p l e  a n d  c a p
an d  fl u s h  
u n d e rg r o u n d  
b e fo re  o ve r h e ad
p i p i n g  i s
c o n n e c te d

W y e  o r S i a me s e  c o n n e c ti o n
w i th  c l a p p e r s  re m o ve d

G rad e

Fr o m u n d e rg ro u n d

A p p r o v e d  
i n d i c a ti n g
va l v e

A p p r o v e d  
i n d i c a ti n g
va l v e

G rad e

Fr o m u n d e rg ro u n d

R e d u c i n g  e l l  6  i n .  ×  4  i n .  ( 1 5 0  m m ×  
1 0 0  m m)  o r 8  i n .  ×  4  i n .  
( 2 0 0  mm  ×  1 0 0  m m )

FI G U RE  A. 1 0 . 1 0 . 2 . 1   M e th o d s  o f Fl u s h i n g Wate r S u p p l y
C o n n e c ti o n s .

A. 1 0 . 1 0 . 2 . 1 . 3    T h e  ve l o c i ty o f a p p r o x i m a te l y 1 0  ft/ s e c  ( 3 . 0  m /
s e c )  wa s  u s e d  to  d e ve l o p  Tab l e  1 0 . 1 0 . 2 . 1 . 3  b e c au s e  th i s  ve l o c i ty

h a s  b e e n  s h o wn  to  b e  s u ffc i e n t fo r  m o vi n g  o b s tr u c ti ve  m a te r i al
o u t o f th e  p i p e s .  I t i s  n o t i m p o r tan t th a t th e  ve l o c i ty e q u al
e x a c tl y 1 0  ft/ s e c  ( 3 . 0  m / s e c ) ,  s o  th e r e  i s  n o  r e as o n  to  i n c r e a s e

th e  fo w d u r i n g  th e  te s t fo r  s l i g h tl y d i ffe r e n t i n te r n al  p i p e
d i m e n s i o n s .  N o te  th a t wh e r e  u n d e r g r o u n d  p i p e  s e r ve s  a s
s u c ti o n  p i p e  fo r  a  fr e  p u m p ,  N F PA 2 0  r e q u i r e s  gr e a te r  fo ws

fo r  fu s h i n g th e  p i p e .

N A. 1 0 . 1 0 . 2 . 1 . 4    An  e x am p l e  o f a s wab  wo u l d  b e  p o l yu r e th a n e
fo am .  T h e  m a n u fac tu r e r ’ s  r e c o m m e n d e d  p r o c e d u r e  s h o u l d  b e

fo l l o we d  wh e n  s wab b i n g  i s  u s e d .

A. 1 0 . 1 0 . 2 . 2 . 1    F o r  e x am p l e ,  c o n s i d e r  a  s p r i n kl e r  s ys te m  wi th  a
c o n n e c ti o n  to  a p u b l i c  wa te r  s e r vi c e  m ai n  fo r  i ts  wa te r  s u p p l y.  A
1 0 0  p s i  ( 6 . 9  b ar )  r a te d  p u m p  i s  i n s ta l l e d  i n  th e  c o n n e c ti o n .
Wi th  a  m a x i m u m  n o r m al  p u b l i c  wate r  s u p p l y o f 7 0  p s i  ( 4 . 8

b a r ) ,  at th e  l o w e l e va ti o n  p o i n t o f th e  i n d i vi d u a l  s ys te m  o r
p o r ti o n  o f th e  s ys te m  b e i n g  te s te d  an d  a  1 2 0  p s i  ( 8 . 3  b ar )
p u m p  ( c h u r n )  p r e s s u r e ,  th e  h yd r o s ta ti c  te s t p r e s s u r e  i s  7 0  p s i

( 4 . 8  b a r ) ,  1 2 0  p s i  ( 8 . 3  b a r ) ,  5 0  p s i  ( 3 . 5  b ar ) ,  o r  2 4 0  p s i  ( 1 6 . 5
b a r ) .

To  r e d u c e  th e  p o s s i b i l i ty o f s e r i o u s  wa te r  d am ag e  i n  c as e  o f a
b r e a k,  p r e s s u r e  c a n  b e  i n tr o d u c e d  b y a s m al l  p u m p ,  th e  m ai n
c o n tr o l l i n g g ate  m e a n wh i l e  b e i n g ke p t s h u t d u r i n g  th e  te s t.

P o l yb u tyl e n e  p i p e  wi l l  u n d e r g o  e x p an s i o n  d u r i n g  i n i ti al
p r e s s u r i z ati o n .  I n  th i s  c a s e ,  a  r e d u c ti o n  i n  g au ge  p r e s s u r e

m i gh t n o t n e c e s s ar i l y i n d i c a te  a l e a k.  T h e  p r e s s u r e  r e d u c ti o n
s h o u l d  n o t e x c e e d  th e  m a n u fac tu r e r ' s  s p e c ifc a ti o n s  an d  l i s ti n g
c r i te r i a.

Wh e n  s ys te m s  h avi n g  r i g i d  th e r m o p l as ti c  p i p i n g  s u c h  a s
C P VC  a r e  p r e s s u r e  te s te d ,  th e  s p r i n kl e r  s ys te m  s h o u l d  b e  fl l e d

wi th  wate r.  T h e  a i r  s h o u l d  b e  b l e d  fr o m  th e  h i gh e s t an d
fa r th e s t s p r i n kl e r s .  C o m p r e s s e d  ai r  o r  c o m p r e s s e d  ga s  s h o u l d

n e ve r  b e  u s e d  to  te s t s ys te m s  wi th  r i g i d  th e r m o p l as ti c  p i p e .

A r e c o m m e n d e d  te s t p r o c e d u r e  i s  as  fo l l o ws :  T h e  wate r  p r e s ‐
s u r e  i s  to  b e  i n c r e a s e d  i n  5 0  p s i  ( 3 . 5  b ar )  i n c r e m e n ts  u n ti l  th e

te s t p r e s s u r e  d e s c r i b e d  i n  1 0 . 1 0 . 2 . 2 . 1  i s  a ttai n e d .  Afte r  e a c h
i n c r e as e  i n  p r e s s u r e ,  o b s e r va ti o n s  a r e  to  b e  m ad e  o f th e  s ta b i l ‐

i ty o f th e  j o i n ts .  T h e s e  o b s e r vati o n s  a r e  to  i n c l u d e  s u c h  i te m s  a s
p r o tr u s i o n  o r  e x tr u s i o n  o f th e  ga s ke t,  l e akag e ,  o r  o th e r  fac to r s
l i ke l y to  affe c t th e  c o n ti n u e d  u s e  o f a p i p e  i n  s e r vi c e .  D u r i n g

th e  te s t,  th e  p r e s s u r e  i s  n o t to  b e  i n c r e as e d  b y th e  n e x t i n c r e ‐
m e n t u n ti l  th e  j o i n t h as  b e c o m e  s ta b l e .  T h i s  ap p l i e s  p ar ti c u ‐
l ar l y to  m o ve m e n t o f th e  g as ke t.  Afte r  th e  p r e s s u r e  h as  b e e n

i n c r e as e d  to  th e  r e q u i r e d  m ax i m u m  va l u e ,  i t i s  h e l d  fo r  2  h o u r s
wh i l e  o b s e r va ti o n s  ar e  m a d e  fo r  l e akag e  a n d  th e  p r e s s u r e  r e a d ‐
i n gs  ar e  c h e c ke d .

A. 1 0 . 1 0 . 2 . 2 . 4    H yd r o s tati c  te s ts  s h o u l d  b e  m a d e  b e fo r e  th e
j o i n ts  a r e  c o ve r e d ,  s o  th a t a n y l e a ks  c an  b e  d e te c te d .  T h r u s t

b l o c ks  s h o u l d  b e  s u ffc i e n tl y h ar d e n e d  b e fo r e  h yd r o s tati c  te s t‐
i n g i s  b e g u n .  I f th e  j o i n ts  ar e  c o ve r e d  wi th  b ac kfl l  p r i o r  to  te s t‐
i n g,  th e  c o n tr ac to r  r e m ai n s  r e s p o n s i b l e  fo r  l o c ati n g  an d

c o r r e c ti n g  a n y l e akag e  i n  e x c e s s  o f th a t p e r m i tte d .

A. 1 0 . 1 0 . 2 . 2 . 6    O n e  ac c e p tab l e  m e a n s  o f c o m p l e ti n g  th i s  te s t i s
to  u ti l i z e  a p r e s s u r e  p u m p  th at d r aws  i ts  wate r  s u p p l y fr o m  a

fu l l  c o n ta i n e r.  At th e  c o m p l e ti o n  o f th e  2 -h o u r  te s t,  th e  a m o u n t
o f wate r  to  r efl l  th e  c o n tai n e r  c a n  b e  m e as u r e d  to  d e te r m i n e

th e  am o u n t o f m ake u p  wate r.  I n  o r d e r  to  m i n i m i z e  p r e s s u r e
l o s s ,  th e  p i p i n g s h o u l d  b e  fu s h e d  to  r e m o ve  a n y tr ap p e d  ai r.
Ad d i ti o n a l l y,  th e  p i p i n g  c o u l d  b e  p r e s s u r i z e d  p r i o r  to  th e
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h yd r o s tati c  te s t to  ac c o u n t fo r  e x p a n s i o n ,  a b s o r p ti o n ,  e n tr ap ‐
p e d  a i r,  a n d  s o  o n .

T h e  u s e  o f a b l i n d  fa n ge  o r  s ki l l e t i s  p r e fe r r e d  fo r  h yd r o s ta t‐
i c al l y te s ti n g s e g m e n ts  o f n e w wo r k.  M e tal -s e ate d  val ve s  ar e
s u s c e p ti b l e  to  d e ve l o p i n g s l i g h t i m p e r fe c ti o n s  d u r i n g tr a n s ‐
p o r t,  i n s tal l a ti o n ,  a n d  o p e r a ti o n  a n d  th u s  c an  b e  l i ke l y to  l e a k
m o r e  th an  1  f  o z / i n .  ( 1 . 2  m L / m m )  o f val ve  d i a m e te r  p e r
h o u r.  F o r  th i s  r e as o n ,  th e  b l i n d  fan g e  s h o u l d  b e  u s e d  wh e n
h yd r o s tati c al l y te s ti n g.

A. 1 0 . 1 0 . 2 . 3    As  a n  e x am p l e ,  th e  fo l l o wi n g  s tan d a r d s  c o n tai n
te s t r e q u i r e m e n ts :  AWWA C 6 0 0 ,  Installation of Ductile Iron Water
Mains and Their Appurtenances,  AWWA C 6 0 2 ,  Cement-Mortar
Lining of Water Pipe Lines in Place,  4 in.  (1 00 mm) and Larger,
AWWA C 9 0 0 ,  Polyvinyl Chloride (PVC) Pressure Pipe,  4 in.  Through
60 in.  (1 00 mm Through 1 , 500 mm),  for Water Transmission and
Distribution,  o r  AS T M  F 2 1 6 4 ,  Standard Practice for Field Leak Test‐
ing of Polyethylene (PE) and Crosslinked Polyethylene (PEX) Pressure
Piping Systems Using Hydrostatic Pressure.

•
N A. 1 0 . 1 0 . 2 . 3 . 1    E x am p l e s  i n c l u d e  c u t- i n  te e s ,  r e p ai r  s l e e ve s ,  o r

h o t ta p s .

An n e x  B    Val ve  S u p e r vi s i o n  I s s u e s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B . 1  Re s p o n s i b i l i ty.    T h e  m a n ag e m e n t i s  r e s p o n s i b l e  fo r  th e
s u p e r vi s i o n  o f val ve s  c o n tr o l l i n g th e  wa te r  s u p p l y fo r  fr e

p r o te c ti o n  an d  s h o u l d  e x e r t e ve r y e ffo r t to  s e e  th at th e  va l ve s
ar e  m ai n ta i n e d  i n  th e  n o r m al l y o p e n  p o s i ti o n .  T h i s  e ffo r t
i n c l u d e s  s p e c i al  p r e c au ti o n s  to  e n s u r e  th a t p r o te c ti o n  i s

p r o m p tl y r e s to r e d  b y c o m p l e te l y o p e n i n g  va l ve s  th a t a r e  n e c e s ‐
s a r i l y c l o s e d  d u r i n g r e p a i r s  o r  al te r a ti o n s .  T h e  p r e c a u ti o n s
ap p l y e q u al l y to  th e  fo l l o wi n g :

( 1 ) Val ve s  c o n tr o l l i n g s p r i n kl e r s  an d  o th e r  fx e d  wa te r-b as e d
fr e  s u p p r e s s i o n  s ys te m s

( 2 ) H yd r a n ts
( 3 ) Ta n ks
( 4 ) S tan d p i p e s
( 5 ) P u m p s
( 6 ) S tr e e t c o n n e c ti o n s
( 7 ) S e c ti o n al  val ve s

C e n tr al  s tati o n  s u p e r vi s o r y s e r vi c e  s ys te m s  o r  p r o p r i e tar y
s u p e r vi s o r y s e r vi c e  s ys te m s ,  o r  a c o m b i n ati o n  o f th e s e  m e th o d s

o f val ve  s u p e r vi s i o n ,  a s  d e s c r i b e d  i n  th e  fo l l o wi n g p ar a gr a p h s ,
ar e  c o n s i d e r e d  e s s e n ti al  to  e n s u r e  th at th e  val ve s  c o n tr o l l i n g
fr e  p r o te c ti o n  s ys te m s  ar e  i n  th e  n o r m al l y o p e n  p o s i ti o n .  T h e

m e th o d s  d e s c r i b e d  a r e  i n te n d e d  a s  an  a i d  to  th e  p e r s o n
r e s p o n s i b l e  fo r  d e ve l o p i n g a s ys te m a ti c  m e th o d  o f d e te r m i n i n g

th at th e  val ve s  c o n tr o l l i n g  s p r i n kl e r  s ys te m s  an d  o th e r  fr e
p r o te c ti o n  d e vi c e s  ar e  o p e n .

C o n ti n u a l  vi g i l an c e  i s  n e c e s s a r y i f val ve s  ar e  to  b e  ke p t i n  th e
o p e n  p o s i ti o n .  Re s p o n s i b l e  d ay an d  n i gh t e m p l o ye e s  s h o u l d  b e

fam i l i a r  wi th  th e  l o c ati o n  o f a l l  val ve s  an d  th e i r  p r o p e r  u s e .

T h e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h o u l d  b e  c o n s u l te d  a s  to
th e  typ e  o f va l ve  s u p e r vi s i o n  r e q u i r e d .  C o n tr ac ts  fo r  e q u i p m e n t

s h o u l d  s p e c i fy th a t a l l  d e tai l s  a r e  to  b e  s u b j e c t to  th e  ap p r o val
o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

B . 2  C e n tral  S tati o n  S u p e r vi s o r y S e r vi c e  S ys te m s .    C e n tr al
s tati o n  s u p e r vi s o r y s e r vi c e  s ys te m s  i n vo l ve  c o m p l e te ,  c o n s tan t,

an d  au to m ati c  s u p e r vi s i o n  o f val ve s  b y e l e c tr i c al l y o p e r a te d
d e vi c e s  an d  c i r c u i ts .  T h e  d e vi c e s  an d  c i r c u i ts  a r e  c o n ti n u al l y
u n d e r  te s t an d  o p e r a te  th r o u g h  a n  a p p r o ve d  o u ts i d e  c e n tr al

s tati o n  i n  c o m p l i an c e  wi th  NFPA 72.  I t i s  u n d e r s to o d  th at o n l y
th e  p o r ti o n s  o f NFPA 72 th a t r e l ate  to  val ve  s u p e r vi s i o n  s h o u l d
a p p l y.

B . 3  P ro p ri e tar y S u p e r vi s o r y S e r vi c e  S ys te m s .    P r o p r i e tar y
s u p e r vi s o r y s e r vi c e  s ys te m s  i n c l u d e  s ys te m s  i n  wh i c h  th e  o p e r a‐

ti o n  o f a va l ve  p r o d u c e s  s o m e  fo r m  o f s i g n al  an d  r e c o r d  at a
c o m m o n  p o i n t b y e l e c tr i c al l y o p e r a te d  d e vi c e s  a n d  c i r c u i ts .
T h e  d e vi c e  an d  c i r c u i ts  ar e  c o n ti n u a l l y u n d e r  te s t an d  o p e r a te

th r o u g h  a  c e n tr a l  s u p e r vi s i n g  s tati o n  at th e  p r o te c te d  p r o p e r ty
i n  c o m p l i an c e  wi th  th e  s ta n d ar d s  fo r  th e  i n s ta l l a ti o n ,  m ai n te ‐
n a n c e ,  an d  u s e  o f l o c a l  p r o te c ti ve ,  au x i l i a r y p r o te c ti ve ,  r e m o te -

s tati o n  p r o te c ti ve ,  a n d  p r o p r i e tar y s i g n al i n g s ys te m s .  I t i s
u n d e r s to o d  th a t o n l y th e  p o r ti o n s  o f th e  s tan d ar d s  th at r e l a te
to  va l ve  s u p e r vi s i o n  s h o u l d  ap p l y.

B . 4  L o c k i n g an d  S e al i n g.    T h e  s tan d ar d  m e th o d  o f l o c ki n g ,
s e a l i n g ,  an d  tag gi n g va l ve s  to  p r e ve n t,  as  far  as  p o s s i b l e ,  th e i r

u n n e c e s s a r y c l o s i n g,  to  o b tai n  n o tifc ati o n  o f s u c h  c l o s i n g,  an d
to  a i d  i n  r e s to r i n g th e  val ve  to  n o r m a l  c o n d i ti o n  i s  a  s ati s fac to r y
a l te r n ati ve  to  val ve  s u p e r vi s i o n .  T h e  a u th o r i ty h a vi n g j u r i s d i c ‐

ti o n  s h o u l d  b e  c o n s u l te d  fo r  d e tai l s  fo r  s p e c ifc  c a s e s .

Wh e r e  e l e c tr i c al  s u p e r vi s i o n  i s  n o t p r o vi d e d ,  l o c ks  o r  s e al s
s h o u l d  b e  p r o vi d e d  o n  al l  val ve s  an d  s h o u l d  b e  o f a typ e  a c c e p t‐

ab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

S e a l s  c a n  b e  m a r ke d  to  i n d i c a te  th e  o r g an i z ati o n  u n d e r
wh o s e  j u r i s d i c ti o n  th e  s e a l i n g i s  c o n d u c te d .  Al l  s e a l s  s h o u l d  b e

a ttac h e d  to  th e  val ve  i n  s u c h  a  m an n e r  th at th e  va l ve s  c an n o t
b e  o p e r ate d  wi th o u t b r e a ki n g th e  s e a l s .  S e al s  s h o u l d  b e  o f a
c h a r ac te r  th at p r e ve n ts  i n j u r y i n  h an d l i n g an d  th a t p r e ve n ts

r e a s s e m b l y wh e n  b r o ke n .  Wh e r e  s e a l s  ar e  u s e d ,  va l ve s  s h o u l d
b e  i n s p e c te d  we e kl y.  T h e  a u th o r i ty h avi n g  j u r i s d i c ti o n  c a n
r e q u i r e  a val ve  tag  to  b e  u s e d  i n  c o n j u n c ti o n  wi th  th e  s e a l i n g .

A p a d l o c k,  wi th  a  c h a i n  wh e r e  n e c e s s a r y,  i s  e s p e c i al l y d e s i r a‐
b l e  to  p r e ve n t u n a u th o r i z e d  c l o s i n g o f val ve s  i n  ar e a s  wh e r e

va l ve s  ar e  s u b j e c t to  ta m p e r i n g .  Wh e r e  s u c h  l o c ks  a r e
e m p l o ye d ,  val ve s  s h o u l d  b e  i n s p e c te d  m o n th l y.

I f val ve s  ar e  l o c ke d ,  a n y d i s tr i b u ti o n  o f ke ys  s h o u l d  b e
r e s tr i c te d  to  o n l y th o s e  d i r e c tl y r e s p o n s i b l e  fo r  th e  fr e  p r o te c ‐
ti o n  s ys te m .  M u l ti p l e  va l ve s  s h o u l d  n o t b e  l o c ke d  to g e th e r ;  th e y

s h o u l d  b e  i n d i vi d u al l y l o c ke d .

T h e  i n d i vi d u a l  p e r fo r m i n g i n s p e c ti o n s  s h o u l d  d e te r m i n e
th a t e ac h  val ve  i s  i n  th e  n o r m al  p o s i ti o n  an d  p r o p e r l y l o c ke d  o r
s e a l e d ,  an d  s o  n o te d  o n  an  ap p r o p r i ate  r e c o r d  fo r m  wh i l e  s ti l l

a t th e  val ve .  T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n  s h o u l d  b e  c o n s u l ‐
te d  fo r  a s s i s ta n c e  i n  p r e p a r i n g  a  s u i tab l e  r e p o r t fo r m  fo r  th i s
ac ti vi ty.

I d e n tifc a ti o n  s i g n s  s h o u l d  b e  p r o vi d e d  a t e ac h  va l ve  to  i n d i ‐
c a te  i ts  fu n c ti o n  an d  wh at i t c o n tr o l s .

T h e  p o s i ti o n  o f th e  s p i n d l e  o f O S & Y va l ve s  o r  th e  tar g e t o n
th e  i n d i c ato r  val ve s  c an n o t b e  ac c e p te d  as  c o n c l u s i ve  p r o o f th at

th e  va l ve  i s  fu l l y o p e n .  T h e  o p e n i n g  o f th e  val ve  s h o u l d  b e
fo l l o we d  b y a  te s t to  d e te r m i n e  th a t th e  o p e r ati n g  p ar ts  h ave
fu n c ti o n e d  p r o p e r l y.

T h e  te s t c o n s i s ts  o f o p e n i n g th e  m ai n  d r ai n  val ve  an d  a l l o w‐
i n g a fr e e  fo w o f wa te r  u n ti l  th e  g au ge  r e a d i n g b e c o m e s

s tati o n a r y.  I f th e  p r e s s u r e  d r o p  i s  e x c e s s i ve  fo r  th e  wa te r  s u p p l y
i n vo l ve d ,  th e  c a u s e  s h o u l d  b e  d e te r m i n e d  i m m e d i ate l y a n d  th e
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p r o p e r  r e m e d i e s  take n .  Wh e r e  s e c ti o n al  val ve s  o r  o th e r  s p e c i al
c o n d i ti o n s  ar e  e n c o u n te r e d ,  o th e r  m e th o d s  o f te s ti n g s h o u l d
b e  u s e d .

I f i t b e c o m e s  n e c e s s ar y to  b r e ak a s e al  fo r  e m e r g e n c y
r e as o n s ,  th e  va l ve ,  fo l l o wi n g  th e  e m e r g e n c y,  s h o u l d  b e  o p e n e d
b y th e  i n d i vi d u a l  r e s p o n s i b l e  fo r  th e  fr e  p r o te c ti o n  o f th e
p l a n t o r  h i s  o r  h e r  d e s i g n ate d  r e p r e s e n ta ti ve .  T h e  r e s p o n s i b l e
i n d i vi d u al  s h o u l d  a p p l y a s e al  at th e  ti m e  o f th e  val ve  o p e n i n g .
T h e  s e al  s h o u l d  b e  m ai n ta i n e d  i n  p l ac e  u n ti l  s u c h  ti m e  as  th e
au th o r i ty h a vi n g j u r i s d i c ti o n  c an  r e p l a c e  i t wi th  a s e a l  o f i ts
o wn .

S e a l s  o r  l o c ks  s h o u l d  n o t b e  ap p l i e d  to  va l ve s  th at h a ve  b e e n
re o p e n e d  afte r  c l o s u r e  u n ti l  s u c h  ti m e  as  th e  i n s p e c ti o n  p r o c e ‐
d u r e  i s  c ar r i e d  o u t.

Wh e r e  wate r  i s  s h u t o ff to  th e  s p r i n kl e r  o r  o th e r  fx e d  wate r-
b a s e d  fr e  s u p p r e s s i o n  s ys te m s ,  a  gu ar d  o r  o th e r  q u al ife d
p e r s o n  s h o u l d  b e  p l ac e d  o n  d u ty a n d  r e q u i r e d  to  c o n ti n u o u s l y
p atr o l  th e  a ffe c te d  s e c ti o n s  o f th e  p r e m i s e s  u n ti l  s u c h  ti m e  a s
p r o te c ti o n  i s  r e s to r e d .

D u r i n g s p e c ifc  c r i ti c a l  s i tu ati o n s ,  a r e s p o n s i b l e  i n d i vi d u al
s h o u l d  b e  s tati o n e d  at th e  val ve  s o  th at th e  val ve  c a n  b e  r e o p ‐
e n e d  p r o m p tl y i f n e c e s s a r y.  I t i s  th e  i n te n t o f th i s  r e c o m m e n d a‐
ti o n  th at th e  i n d i vi d u al  r e m ai n  wi th i n  s i gh t o f th e  val ve  an d
h a ve  n o  ad d i ti o n a l  d u ti e s .  T h i s  r e c o m m e n d ati o n  i s  c o n s i d e r e d
i m p e r a ti ve  wh e n  fr e  p r o te c ti o n  i s  s h u t o ff i m m e d i ate l y fo l l o w‐
i n g  a  fre .

An  i n s p e c ti o n  o f al l  o th e r  fr e  p r o te c ti o n  e q u i p m e n t s h o u l d
b e  m ad e  p r i o r  to  s h u tti n g o ff wate r  i n  o r d e r  to  e n s u r e  th a t i t i s
i n  o p e r ati ve  c o n d i ti o n .

Wh e r e  c h a n ge s  to  fr e  p r o te c ti o n  e q u i p m e n t ar e  to  b e  m ad e ,
as  m u c h  wo r k as  p o s s i b l e  s h o u l d  b e  d o n e  i n  ad van c e  o f s h u t‐
ti n g  o ff th e  wate r,  s o  th at fn al  c o n n e c ti o n s  c an  b e  m ad e
q u i c kl y a n d  p r o te c ti o n  r e s to r e d  p r o m p tl y.  Wi th  c ar e fu l  p l an ‐
n i n g ,  o p e n  o u tl e ts  o fte n  c an  b e  p l u gg e d  a n d  p r o te c ti o n  c a n  b e
re s to r e d  o n  a p o r ti o n  o f th e  e q u i p m e n t wh i l e  th e  al te r a ti o n s
ar e  b e i n g m ad e .

Wh e r e  c h an g e s  a r e  to  b e  m a d e  i n  u n d e r g r o u n d  p i p i n g ,  a s
m u c h  p i p i n g  a s  p o s s i b l e  s h o u l d  b e  l ai d  b e fo r e  s h u tti n g o ff th e
wate r  fo r  fn a l  c o n n e c ti o n s .  Wh e r e  p o s s i b l e ,  te m p o r a r y fe e d
l i n e s ,  s u c h  a s  te m p o r ar y p i p i n g  fo r  r e c o n n e c ti o n  o f r i s e r s  b y
h o s e  l i n e s ,  s h o u l d  b e  u s e d  to  affo r d  m a x i m u m  p r o te c ti o n .  T h e
p l a n t,  p u b l i c  fr e  d e p ar tm e n t,  an d  o th e r  a u th o r i ti e s  h a vi n g
j u r i s d i c ti o n  s h o u l d  b e  n o tife d  o f al l  i m p ai r m e n ts  to  fr e  p r o te c ‐
ti o n  e q u i p m e n t.

Δ An n e x  C    Re c o m m e n d e d  P rac ti c e  fo r Wate r Fl o w Te s ti n g

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

C . 1    An n e x  C  wa s  d e ve l o p e d  b as e d  u p o n  th e  p r o c e d u r e s
c o n tai n e d  i n  th e  2 0 2 2  e d i ti o n  o f N F PA 2 9 1 .  F o r  a d d i ti o n al
i n fo r m ati o n  o n  wa te r  fo w te s ti n g,  s e e  N F PA 2 9 1 ,  2 0 2 2  e d i ti o n ,
C h ap te r  4 ,  “ F l o w Te s ti n g . ”

C . 1 . 1  S c o p e .    T h e  s c o p e  o f th i s  an n e x  i s  to  p r o vi d e  g u i d a n c e
o n  wa te r  fo w te s ti n g o f h yd r a n ts .

C . 1 . 2  P u rp o s e .    Wate r  fo w te s ts  ar e  c o n d u c te d  o n  wate r  d i s tr i ‐
b u ti o n  s ys te m s  to  d e te r m i n e  th e  r ate  o f fo w avai l a b l e  at var i o u s
l o c a ti o n s  fo r  fr e -fgh ti n g  p u r p o s e s .

C . 1 . 3  Ap p l i c ati o n .

C . 1 . 3 . 1    A c e r ta i n  r e s i d u al  p r e s s u r e  i n  th e  m ai n s  i s  s p e c ife d  a t
wh i c h  th e  r ate  o f fo w s h o u l d  b e  avai l ab l e .

C . 1 . 3 . 2    Ad d i ti o n a l  b e n eft i s  d e r i ve d  fr o m  wa te r  fo w te s ts  b y
th e  i n d i c ati o n  o f p o s s i b l e  d efc i e n c i e s ,  s u c h  as  tu b e r c u l a ti o n  o f

p i p i n g  o r  c l o s e d  val ve s  o r  b o th ,  wh i c h  c o u l d  b e  c o r r e c te d  to
e n s u r e  a d e q u ate  wa te r  fo ws  a s  n e e d e d .

C . 1 . 4  U n i ts .    M e tr i c  u n i ts  o f m e a s u r e m e n t i n  th i s  r e c o m m e n ‐
d e d  p r ac ti c e  a r e  i n  ac c o r d an c e  wi th  th e  m o d e r n i z e d  m e tr i c
s ys te m  kn o wn  as  th e  I n te r n ati o n al  S ys te m  o f U n i ts  ( S I ) .  Two

u n i ts  ( l i te r  a n d  b ar ) ,  o u ts i d e  o f b u t r e c o gn i z e d  b y S I ,  a r e
c o m m o n l y u s e d  i n  i n te r n a ti o n a l  fr e  p r o te c ti o n .  T h e s e  u n i ts
a r e  l i s te d  i n  Tab l e  C . 1 . 4  wi th  c o n ve r s i o n  fac to r s .

C . 1 . 4 . 1    I f a va l u e  fo r  m e as u r e m e n t a s  gi ve n  i n  th i s  r e c o m m e n ‐
d e d  p r ac ti c e  i s  fo l l o we d  b y an  e q u i va l e n t va l u e  i n  o th e r  u n i ts ,

th e  fr s t val u e  s tate d  i s  to  b e  r e ga r d e d  as  th e  r e c o m m e n d ati o n .
A g i ve n  e q u i val e n t va l u e  m i gh t b e  a p p r o x i m ate .

C . 2  Re fe re n c e d  P u b l i c ati o n s .

C . 2 . 1    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s  an n e x
a r e  r e fe r e n c e d  wi th i n  th i s  a n n e x  a n d  s h o u l d  b e  c o n s i d e r e d
p ar t o f th e  r e c o m m e n d ati o n s  o f th i s  d o c u m e n t.

C . 2 . 2  N FPA P u b l i c ati o n s .  ( Re s e r ve d )

C . 2 . 3  O th e r P u b l i c ati o n s .

Δ C . 2 . 3 . 1  AS T M  P u b l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B ar r
H ar b o r  D r i 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 -2 9 5 9 .

AS T M  S I 1 0 ,  IEEE/ASTM SI 1 0 American National Standard for
Metric Practice,  2 0 1 6 .

C . 3  D efn i ti o n s .

C . 3 . 1    T h e  d efn i ti o n s  c o n tai n e d  i n  th i s  a n n e x  a p p l y to  th e
te r m s  u s e d  i n  th i s  an n e x  p r ac ti c e .  Wh e r e  te r m s  ar e  n o t i n c l u ‐
d e d ,  c o m m o n  u s ag e  o f th e  te r m s  a p p l i e s .

C . 3 . 2  N FPA O ffc i al  D efn i ti o n s .

C . 3 . 2 . 1  Auth o ri ty H avi n g J uri s d i c ti o n  ( AH J ) .    An  o r g an i z ati o n ,
o ffc e ,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i a l s ,
a n  i n s ta l l ati o n ,  o r  a p r o c e d u r e .  (See A. 3. 2. 2. )

Δ Tab l e  C . 1 . 4  S I  U n i ts  an d  C o n ve rs i o n  Fac to rs

U n i t N am e U n i t S ym b o l C o n ve rs i o n  Fac to r

L i te r L 1  g a l  =  3 . 7 8 5  L
L i te r  p e r  m i n u te  p e r  

s q u are  m e te r
( L / m i n ) / m 2 1  g p m  ft2  =

( 4 0 . 7 4 6  L / m i n ) / m 2

C u b i c  d e c i m e te r d m 3 1  g al  =  3 . 7 8 5  d m 3

P a s c a l P a 1  p s i  =  6 8 9 4 . 7 5 7  P a
B a r b a r 1  p s i  =  0 . 0 6 8 9  b a r
B a r b a r 1  b a r  =  1 0 5  P a

N o te :  F o r  ad d i ti o n a l  c o n ve r s i o n s  a n d  i n fo r m ati o n ,  s e e  AS T M  S I 1 0 ,
IEEE/ASTM SI 1 0 American National Standard for Metric Practice.
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C . 3 . 2 . 2  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n
a l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  ac c e p tab l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a s p e c ife d
p u r p o s e .  (See A. 3. 2. 4. )

C . 3 . 2 . 3  S h o u l d .    I n d i c ate s  a  r e c o m m e n d a ti o n  o r  th a t wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

C . 3 . 3  G e n e ral  D efn i ti o n s .

C . 3 . 3 . 1  Rate d  C ap ac i ty.    T h e  fo w avai l ab l e  fr o m  a h yd r a n t at
th e  d e s i g n ate d  r e s i d u al  p r e s s u r e  ( r ate d  p r e s s u r e )  e i th e r  m e a s ‐
u r e d  o r  c a l c u l ate d .

C . 3 . 3 . 2  Re s i d u al  P re s s u re .    T h e  p r e s s u r e  th a t e x i s ts  i n  th e
d i s tr i b u ti o n  s ys te m ,  m e as u r e d  at th e  r e s i d u a l  h yd r an t at th e
ti m e  th e  fo w r e ad i n g s  a r e  ta ke n  at th e  fo w h yd r an ts .

C . 3 . 3 . 3  S tati c  P re s s u re .    T h e  p r e s s u r e  th at e x i s ts  a t a gi ve n
p o i n t u n d e r  n o r m a l  d i s tr i b u ti o n  s ys te m  c o n d i ti o n s  m e as u r e d  at
th e  r e s i d u al  h yd r an t wi th  n o  h yd r an ts  fo wi n g.

C . 4  Fl o w Te s ti n g.

C . 4 . 1  Rati n g P re s s u re .

C . 4 . 1 . 1    F o r  th e  p u r p o s e  o f u n i fo r m  m ar ki n g  o f fr e  h yd r an ts ,
th e  r ati n g s  s h o u l d  b e  b as e d  o n  a r e s i d u al  p r e s s u r e  o f 2 0  p s i  ( 1 . 4
b a r )  fo r  al l  h yd r a n ts  h avi n g  a  s tati c  p r e s s u r e  i n  e x c e s s  o f 4 0  p s i
( 2 . 8  b a r ) .

C . 4 . 1 . 2    H yd r a n ts  h avi n g  a s tati c  p r e s s u r e  o f l e s s  th a n  4 0  p s i
( 2 . 7  b a r )  s h o u l d  b e  r ate d  at o n e -h al f o f th e  s tati c  p r e s s u r e .

C . 4 . 1 . 3    I t i s  g e n e r al l y r e c o m m e n d e d  th a t a m i n i m u m  r e s i d u al
p r e s s u r e  o f 2 0  p s i  ( 1 . 4  b ar )  s h o u l d  b e  m ai n ta i n e d  at h yd r an ts
wh e n  d e l i ve r i n g th e  wa te r  fo w.  F i r e  d e p a r tm e n t p u m p e r s  c a n
b e  o p e r a te d  wh e r e  h yd r an t p r e s s u r e s  ar e  l e s s ,  b u t wi th  d i ff‐
c u l ty.

C . 4 . 1 . 4    Wh e r e  h yd r an ts  ar e  we l l  d i s tr i b u te d  an d  o f th e  p r o p e r
s i z e  an d  typ e  ( s o  th at fr i c ti o n  l o s s e s  i n  th e  h yd r an t a n d  s u c ti o n
l i n e  a r e  n o t e x c e s s i ve ) ,  i t m i gh t b e  p o s s i b l e  to  s e t a l e s s e r  p r e s ‐
s u r e  as  th e  m i n i m u m  p r e s s u r e .

C . 4 . 1 . 5    A p r i m ar y c o n c e r n  s h o u l d  b e  th e  ab i l i ty to  m a i n tai n
s u ffc i e n t r e s i d u a l  p r e s s u r e  to  p r e ve n t d e ve l o p i n g a  n e g ati ve
p r e s s u r e  a t an y p o i n t i n  th e  s tr e e t m ai n s ,  wh i c h  c o u l d  r e s u l t i n
th e  c o l l ap s e  o f th e  m a i n s  o r  o th e r  wate r  s ys te m  c o m p o n e n ts  o r
b a c k-s i p h o n ag e  o f p o l l u te d  wate r  fr o m  s o m e  o th e r  i n te r c o n ‐
n e c te d  s o u r c e .

C . 4 . 1 . 6    I t s h o u l d  b e  n o te d  th a t th e  u s e  o f r e s i d u al  p r e s s u r e s  o f
l e s s  th an  2 0  p s i  ( 1 . 4  b ar )  i s  n o t p e r m i tte d  b y m an y s ta te  h e al th
d e p a r tm e n ts .

C . 4 . 2  P ro c e d u re .

C . 4 . 2 . 1    Te s ts  s h o u l d  b e  m a d e  d u r i n g a  p e r i o d  o f o r d i n ar y
d e m an d .

C . 4 . 2 . 2    T h e  p r o c e d u r e  c o n s i s ts  o f d i s c h a r gi n g wate r  at a  m e as ‐
u r e d  r ate  o f fo w fr o m  th e  s ys te m  at a gi ve n  l o c ati o n  an d
o b s e r vi n g  th e  c o r r e s p o n d i n g p r e s s u r e  d r o p  i n  th e  m ai n s .

C . 4 . 3  L ayo ut o f Te s t.

C . 4 . 3 . 1    Afte r  th e  l o c ati o n  wh e r e  th e  te s t i s  to  b e  r u n  h a s  b e e n
d e te r m i n e d ,  a g r o u p  o f te s t h yd r an ts  i n  th e  vi c i n i ty i s  s e l e c te d .

C . 4 . 3 . 2    O n c e  s e l e c te d ,  d u e  c o n s i d e r ati o n  s h o u l d  b e  gi ve n  to
p o te n ti a l  i n te r fe r e n c e  wi th  tr affc  fo w p a tte r n s ,  d am a ge  to

s u r r o u n d i n gs  ( e . g . ,  r o ad ways ,  s i d e wal ks ,  l a n d s c ap e s ,  ve h i c l e s ,
an d  p e d e s tr i a n s ) ,  an d  p o te n ti a l  fo o d i n g  p r o b l e m s  b o th  l o c al
an d  r e m o te  fr o m  th e  te s t s i te .

C . 4 . 3 . 3    O n e  h yd r an t,  d e s i gn a te d  th e  r e s i d u al  h yd r an t,  i s
c h o s e n  to  b e  th e  h yd r an t wh e r e  th e  n o r m a l  s tati c  p r e s s u r e  wi l l

b e  o b s e r ve d  wi th  th e  o th e r  h yd r an ts  i n  th e  g r o u p  c l o s e d ,  an d
wh e r e  th e  r e s i d u al  p r e s s u r e  wi l l  b e  o b s e r ve d  wi th  th e  o th e r
h yd r an ts  fo wi n g .

C . 4 . 3 . 4    T h i s  h yd r an t i s  c h o s e n  s o  i t wi l l  b e  l o c a te d  b e twe e n
th e  h yd r an t to  b e  fo we d  an d  th e  l ar g e  m ai n s  th at c o n s ti tu te

th e  i m m e d i ate  s o u r c e s  o f wate r  s u p p l y i n  th e  a r e a.  I n  F i g u r e
C . 4 . 3 . 4 ,  te s t l ayo u ts  ar e  i n d i c a te d  s h o wi n g  th e  r e s i d u al  h yd r an t
d e s i g n ate d  wi th  th e  l e tte r  R an d  h yd r an ts  to  b e  fo we d  wi th  th e
l e tte r  F.

C . 4 . 3 . 5    T h e  n u m b e r  o f h yd r a n ts  to  b e  u s e d  i n  a n y te s t
d e p e n d s  u p o n  th e  s tr e n g th  o f th e  d i s tr i b u ti o n  s ys te m  i n  th e

vi c i n i ty o f th e  te s t l o c a ti o n .

C . 4 . 3 . 6    To  o b ta i n  s ati s fac to r y te s t r e s u l ts  o f th e o r e ti c al  c al c u l a‐
ti o n  o f e x p e c te d  fo ws  o r  r ate d  c ap ac i ti e s ,  s u ffc i e n t d i s c h a r ge

s h o u l d  b e  a c h i e ve d  to  c au s e  a  d r o p  i n  p r e s s u r e  a t th e  r e s i d u al
h yd r an t o f at l e as t 2 5  p e r c e n t,  o r  to  fo w th e  to ta l  d e m an d

n e c e s s ar y fo r  fr e -fgh ti n g  p u r p o s e s .

C . 4 . 3 . 7    I f th e  m ai n s  ar e  s m a l l  an d  th e  s ys te m  we a k,  o n l y o n e
o r  two  h yd r a n ts  n e e d  to  b e  fo we d .

C . 4 . 3 . 8    I f,  o n  th e  o th e r  h an d ,  th e  m a i n s  a r e  l a r ge  an d  th e
s ys te m  s tr o n g ,  i t m i g h t b e  n e c e s s ar y to  fo w as  m an y as  s e ve n  o r

e i g h t h yd r an ts .

O n e  f l o w  h y d ra n t O n e  o r t w o  f l o w  h y d ra n t s

O n e  t o  fo u r f l o w  h y d ra n t sO n e  t o  t h re e  f l o w  h y d ra n t s
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A r r o w s  i n d i c a t e  d i r e c t i o n  o f  f l o w :  R  –  r e s i d u a l  h y d ra n t ;  F  –  f l o w  h y d ra n t

FI G U RE  C . 4 . 3 . 4   S u gge s te d  Te s t L ayo u t fo r H yd ran ts .


