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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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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 .
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Wate r S u p p l i e s  fo r S u b u rb an  an d  Ru ral  Fi refgh ti n g
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T h i s  e d i ti o n  o f N F PA 1 1 4 2 ,  Standard on Water Supplies for Suburban and Rural Firefghting,  wa s
p r e p a r e d  b y th e  Te c h n i c a l  C o m m i tte e  o n  Wi l d l a n d  an d  Ru r al  F i r e  P r o te c ti o n .  I t wa s  i s s u e d  b y th e
S tan d ar d s  C o u n c i l  o n  M ay 2 4 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f J u n e  1 3 ,  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 1 1 4 2  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  J u n e  1 3 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 1 4 2

T h i s  d o c u m e n t o r i g i n a l l y was  i s s u e d  i n  1 9 6 8  as  a te n ta ti ve  d o c u m e n t ti tl e d  N F PA 2 5 ,  Recommended
Practices for Water Supply Systems for Rural Fire Protection.  I t wa s  r e i s s u e d  i n  1 9 6 9  wi th o u t th e  te n tati ve
s tatu s .  I n  1 9 7 5 ,  th e  d o c u m e n t was  c h a n ge d  to  a s ta n d a r d  an d  r e n u m b e r e d  an d  r e ti tl e d  a s  N F PA
1 2 3 1 ,  Standard on Water Supplies for Suburban and Rural Fire Fighting.

T h e  s tan d a r d  c o n ti n u e d  to  b e  m ai n ta i n e d  an d  e n h an c e d  wi th  1 9 8 4 ,  1 9 8 9 ,  an d  1 9 9 3  e d i ti o n s .  T h e
1 9 9 9  e d i ti o n  wa s  r e n u m b e r e d  as  N F PA 1 1 4 2 ,  i n  ke e p i n g wi th  th e  c o m m i tte e ' s  p l a n  to  gr o u p  al l  i ts
d o c u m e n ts  wi th i n  a  n u m b e r  r a n ge .

T h e  2 0 0 1  e d i ti o n  i n c o r p o r ate d  m u c h  o f th e  i n fo r m ati o n  ab o u t th e  d e s i gn  o f d r y h yd r an ts ,
fo r m e r l y fo u n d  i n  th e  a n n e x e s ,  i n to  th e  r e q u i r e m e n ts  to  e n c o u r a ge  i m p r o ve d  d e s i g n  a n d
p e r fo r m an c e .

T h e  2 0 0 7  e d i ti o n  was  c o m p l e te l y r e vi s e d  to  b e tte r  o r g an i z e  th e  r e q u i r e m e n ts  i n  th e  s tan d ar d  a n d
to  b e tte r  d i ffe r e n ti ate  b e twe e n  al te r n a ti ve  wate r  s u p p l i e s  fo r  fr efgh ti n g  an d  m u n i c i p a l -typ e  wate r
s ys te m s .  T h e  m ate r i a l  i n  An n e x  A o n  d e s i g n i n g  d r y h yd r an t s ys te m s  wa s  r e o r g an i z e d  a n d  u p d ate d
i n to  a  s e p ar ate  An n e x  I .  T h e  o th e r  a n n e x e s  we r e  r e vi e we d  a n d  u p d ate d  to  r efe c t c u r r e n t p r a c ti c e s .

I n  th e  2 0 1 2  e d i ti o n  o f N F PA 1 1 4 2 ,  th e  Te c h n i c al  C o m m i tte e  u p d ate d  s e ve r al  d efn i ti o n s  to  b e
c o n s i s te n t wi th  th e  NFPA Glossary of Terms.  S u b s tan ti al  c h a n ge s  i n  th e  2 0 1 2  e d i ti o n  i n c l u d e d  n e w
m a te r i al  wi th  g u i d a n c e  o n  b r i d g e  ac c e s s  to  wate r  s o u r c e s ,  c l ar ifc a ti o n  o f th e  wo r ki n g  s p ac e
s u r r o u n d i n g d r y h yd r an ts ,  an d  ad d i ti o n al  an n e x  m a te r i al  r e g ar d i n g  wate r  e d u c to r s  an d  e j e c to r s .

I n  th e  2 0 1 7  e d i ti o n ,  th e  te c h n i c al  c o m m i tte e  d e ve l o p e d  n e w te x t fo r  al te r n ati ve  m e th o d s ,
m o d ifc ati o n s  to  th e  s tan d a r d ,  an d  u n i t an d  fo r m u l a  c o n s i s te n c y.  T h e  c o m m i tte e  a d d e d  te x t fo r
al te r n ati ve  wate r  s u p p l i e s  fr o m  s to r a ge  tan ks ;  h o we ve r,  th e  c o m m i tte e  a l s o  s p e c ife d  th at th e  s to r ag e
ta n ks  n e e d e d  to  b e  i n s p e c te d  a n d  m ai n ta i n e d  i n  a c c o r d an c e  wi th  N F PA 2 5 ,  Standard for the Inspection,
Testing,  and Maintenance of Water-Based Fire Protection Systems.  I t was  c l a r ife d  th at b e fo r e  c o m b u s ti b l e s
c a n  b e  b r o u g h t to  th e  s i te  l o c a ti o n ,  wa te r  s u p p l i e s  fo r  fr e  p r o te c ti o n  s ys te m s  n e e d  to  b e  e s ta b l i s h e d .
T h e  te c h n i c al  c o m m i tte e  r e m o ve d  s i gn ifc a n t te x t an d  tab l e s  r e l ati ve  to  fr e  fo w r e q u i r e m e n ts ,  a n d
i n s te a d  o p te d  to  u s e  th e  Ve r i s k An a l yti c s  we b s i te  ( I S O )  i n fo r m ati o n .  F i n al l y,  An n e x  J ,  Ge o s p a ti al
S u p p o r t fo r  Wate r  S u p p l y P l a n n i n g ,  wa s  a d d e d .

T h e  2 0 2 2  e d i ti o n  i n c o r p o r ate s  s e ve r al  u p d ate s  a n d  c l ar ifc ati o n s  wi th  p ar ti c u l ar  fo c u s  o n  wa te r
avai l ab i l i ty a n d  avai l ab i l i ty s tu d i e s .
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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 a te s  m a te r i al  th a t 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 ar agr 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 tati 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 al 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 a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  K.

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  i d e n tife s  a  m e th o d  o f d e te rm i n i n g  th e
m i n i m u m  r e q u i r e m e n ts  fo r  a l te r n ati ve  wate r  s u p p l i e s  fo r  s tr u c ‐

tu r al  fr efgh ti n g  p u r p o s e s  i n  ar e a s  wh e r 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  ( AH J )  d e te r m i n e s  th a t ad e q u ate  an d  r e l i ab l e  wa te r
s u p p l y s ys te m s  fo r  fr efgh ti n g  p u r p o s e s  d o  n o t o th e r wi s e  e x i s t.

1 . 1 . 2    An  ad e q u ate  a n d  r e l i ab l e  m u n i c i p al -typ e  wate r  s u p p l y i s
o n e  th at i s  s u ffc i e n t e ve r y d a y o f th e  ye a r  to  c o n tr o l  an d  e x ti n ‐

gu i s h  a n ti c i p a te d  fr e s  i n  th e  j u r i s d i c ti o n ,  p a r ti c u l a r  b u i l d i n g ,
o r  b u i l d i n g g r o u p  s e r ve d  b y th e  wa te r  s u p p l y.

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 ar d  i s  to  a s s i s t th e
AH J  to  e s ta b l i s h  th e  m i n i m u m  wate r  s u p p l y n e c e s s ar y fo r  s tr u c ‐
tu r a l  fr efgh ti n g  p u r p o s e s  i n  th o s e  a r e as  wh e r e  i t h as  b e e n

d e te r m i n e d  th at th e r e  i s  n o  wate r  o r  i n ad e q u ate  wate r  fo r  fr e ‐
fg h ti n g .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    T h i s  s ta n d a r d  d o e s  n o t ad d r e s s  fr e g r o u n d  o p e r ati o n al
p r o c e d u r e s  d e al i n g  wi th  th e  r a te  o r  m e th o d  o f wate r  ap p l i c a‐
ti o n .

1 . 3 . 2 *    T h i s  s tan d ar d  d o e s  n o t ap p l y to  th e  c al c u l a ti o n  o f an
a d e q u a te  a m o u n t o f wate r  fo r  l a r ge ,  s p e c i a l  fr e  p r o te c ti o n

p r o b l e m s ,  s u c h  a s  b u l k fam m ab l e  l i q u i d  s to r a ge ,  b u l k fam m a‐
b l e  g as  s to r a ge ,  l ar g e  va r n i s h  an d  p ai n t fa c to r i e s ,  s o m e  p l as ti c s
m a n u fac tu r i n g  an d  s to r ag e ,  ai r c r a ft h an g ar s ,  d i s ti l l e r i e s ,  r efn ‐

e r i e s ,  l u m b e r yar d s ,  gr a i n  e l e va to r s ,  l ar g e  c h e m i c al  p l an ts ,  c o al
m i n e s ,  tu n n e l s ,  s u b te r r a n e an  s tr u c tu r e s ,  an d  war e h o u s e s  u s i n g
h i gh  r a c k s to r ag e  fo r  fam m ab l e s  o r  p r e s s u r i z e d  ae r o s o l s .

1 . 3 . 3    T h i s  s ta n d ar d  d o e s  n o t e x c l u d e  th e  u s e  o f th i s  wa te r  fo r
o th e r  fr efgh ti n g  o r  e m e r g e n c y ac ti vi ti e s .

1 . 4  E q u i 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 al 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,  an d  s a fe ty i n  p l ac e  o f th o s e  p r e s c r i b e d  b y th i s  s tan d ar d ,
p r o vi d e d  te c h n i c a l  d o c u m e n tati o n  i s  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 an d  th e  s ys te m ,  m e th o d ,  o r  d e vi c e  i s
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 .

1 . 5  Al te r n ati ve s .    T h e  s p e c ifc  r e q u i r e m e n ts  o f th i s  s tan d ar d
s h a l l  b e  p e r m i tte d  to  b e  a l te r e d  b y th e  AH J  to  a l l o w al te r n a ti ve
m e th o d s  th at wi l l  s e c u r e  e q u i val e n t fr e  s a fe ty,  b u t i n  n o  c a s e

s h a l l  th e  al te r n a ti ve  affo r d  l e s s  fr e  s a fe ty,  i n  th e  j u d gm e n t o f
th e  AH J ,  th a n  th at wh i c h  wo u l d  b e  p r o vi d e d  b y c o m p l i a n c e
wi th  th e  p r o vi s i o n s  c o n tai n e d  i n  th i s  s tan d ar d .

1 . 6  M o d ifc ati o n s .    T h e  AH J  i s  au th o r i z e d  to  m o d i fy a n y o f th e
p r o vi s i o n s  o f th i s  s ta n d ar d  u p o n  ap p l i c ati o n  i n  wr i ti n g  b y th e

o wn e r,  a  l e s s e e ,  o r  a d u l y au th o r i z e d  r e p r e s e n ta ti ve  wh e r e  th e r e
a r e  p r a c ti c a l  d i ffc u l ti e s  i n  th e  wa y o f c a r r yi n g  o u t th e  p r o vi ‐
s i o n s  o f th e  s ta n d a r d ,  p r o vi d e d  th a t th e  i n te n t o f th e  s tan d ar d

s h a l l  b e  c o m p l i e d  wi th ,  p u b l i c  s afe ty s e c u r e d ,  an d  s u b s ta n ti al
j u s ti c e  d o n e .

1 . 7  U n i ts  an d  Fo r m ul as .    I n  th i s  s ta n d ar d ,  val u e s  fo r  m e as u r e ‐
m e n t i n  U . S .  u n i ts  ar e  fo l l o we d  b y e q u i va l e n ts  i n  S I  u n i ts .
E i th e r  s e t o f val u e s  c an  b e  u s e d ,  b u t th e  s am e  s e t o f va l u e s

( e i th e r  U . S .  u n i ts  o r  S I  u n i ts )  s h al l  b e  u s e d  c o n s i s te n tl y.

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 a r 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.

Δ 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 atte r ym ar c h  P ar 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 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 2 2 0 ,  Standard on Types of Building Construction,  2 0 2 1
e d i ti o n .
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N F PA 2 8 5 ,  Standard Fire Test Method for Evaluation of Fire Propa‐
gation Characteristics of Exterior Wall Assemblies Containing Combus‐
tible Components,  2 0 1 9  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 .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i a m -
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 1 ,  Fire Code,  2 0 2 1  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 01 ®,  Life Safety Code®,  2 0 2 1  e d i ti o n .
N F PA 1 1 4 0 ,  Standard for Wildland Fire Protection,  2 0 2 2  e d i ti o n .
NFPA 1 600®,  Standard on Continuity,  Emergency,  and Crisis

Management,  2 0 1 9  e d i ti o n .
N F PA 1 9 0 1 ,  Standard for Automotive Fire Apparatus,  2 0 1 6

e d i ti o n .
N F PA 1 9 1 1 ,  Standard for the Inspection,  Maintenance,  Testing,

and Retirement of In-Service Emergency Vehicles,  2 0 1 7  e d i ti o n .
N F PA 1 9 2 5 ,  Standard on Marine Fire-Fighting Vessels,  2 0 1 8

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 .
NFPA 5000®,  Building Construction and Safety Code®,  2 0 2 1

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 a p 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 rm 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
ac c e p te d  m e an 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 rg 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  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 4  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at 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 . 5  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 rd  “ 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 a to 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 rd  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 an 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 ar 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
Gu i d e s .

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

3 . 3 . 1  Al te r n ati ve  Wate r S u p p l y.    Wa te r  s u p p l i e s  p r o vi d e d  to
m e e t th e  m i n i m u m  fr e  fo w/ d u r a ti o n  r e q u i r e m e n ts  wh e r e  n o

m u n i c i p al - typ e  wate r  s ys te m  e x i s ts  o r  to  s u p p l e m e n t a n  i n a d e ‐
q u ate  m u n i c i p al -typ e  wa te r  s u p p l y.

3 . 3 . 2  Au to m ati c  Ai d .    A p l a n  d e ve l o p e d  b e twe e n  two  o r  m o r e
fr e  d e p a r tm e n ts  fo r  i m m e d i a te  j o i n t r e s p o n s e  o n  fr s t al ar m s .

N 3 . 3 . 3 *  Avai l ab i l i ty.    T h e  ave r ag e  fr ac ti o n  o f ti m e  fo r  a n y gi ve n
ye a r  th at a d efn e d  u s a b l e  vo l u m e  i s  e x p l o i tab l e  fo r  s tr u c tu r al
fr efgh ti n g  p u r p o s e s .

N 3 . 3 . 4 *  Avai l ab i l i ty S tu d y.    An  e val u a ti o n  o f a wa te r  s o u r c e
p e r fo r m e d  b y a q u a l ife d  p r o fe s s i o n al  to  as s e s s  th e  o ve r al l  a va i l ‐

a b i l i ty,  i n c l u s i ve  o f al l  a d ve r s e  we a th e r,  s e a s o n a l  va r i a ti o n s ,  an d
o p e r ati o n al  c o n d i ti o n s ,  o f a  d efn e d  u s a b l e  vo l u m e  o f wate r.

3 . 3 . 5  B u i l d i n g.    An y s tr u c tu r e  u s e d  o r  i n te n d e d  fo r  s u p p o r ti n g
o r  s h e l te r i n g  an y u s e  o r  o c c u p a n c y.  [101,  2 0 2 1 ]

3 . 3 . 6  C o n s tr u c ti o n  C l as s ifc ati o n  N u m b e r.    A s e r i e s  o f
n u m b e r s  fr o m  0 . 5  th r o u g h  1 . 5  th at ar e  m ath e m a ti c al  fa c to r s
u s e d  i n  a  fo r m u l a to  d e te r m i n e  th e  to tal  wate r  s u p p l y r e q u i r e ‐

m e n ts .

3 . 3 . 7  D r y H yd ran t.    An  ar r an g e m e n t o f p i p e  p e r m an e n tl y
c o n n e c te d  to  a  wa te r  s o u r c e  o th e r  th an  a p i p e d ,  p r e s s u r i z e d

wate r  s u p p l y s ys te m  th a t p r o vi d e s  a  r e ad y m e an s  o f wate r  s u p p l y
fo r  fr efgh ti n g  p u r p o s e s  an d  th at u ti l i z e s  th e  d r afti n g ( s u c ti o n )
c a p a b i l i ty o f a fr e  d e p ar tm e n t p u m p .

3 . 3 . 8  D we l l i n g.    An y d e ta c h e d  b u i l d i n g ,  o r  a n y p a r t o f a to wn ‐
h o u s e ,  b a c k-to -b ac k to wn h o u s e ,  o r  s tac ke d  to wn h o u s e  s tr u c tu r e
th a t i s  s e p a r ate d  fr o m  th e  r e m ai n d e r  o f th e  to wn h o u s e  s tr u c ‐

tu r e  wi th  fr e  r e s i s ta n c e  r ate d  a s s e m b l i e s  i n  ac c o r d an c e  wi th
l o c a l  b u i l d i n g  c o d e ,  th a t c o n tai n s  n o  m o r e  th an  two  d we l l i n g

u n i ts  i n te n d e d  to  b e  u s e d ,  r e n te d ,  l e a s e d ,  l e t,  o r  h i r e d  o u t to  b e
o c c u p i e d  o r  th a t ar e  o c c u p i e d  fo r  h a b i ta ti o n  p u r p o s e s .  [ 1 3 D ,

2 0 2 2 ]

3 . 3 . 9  D we l l i n g U n i t.    O n e  o r  m o r e  r o o m s  ar r a n ge d  fo r
c o m p l e te ,  i n d e p e n d e n t h o u s e ke e p i n g  p u r p o s e s ,  wi th  s p ac e  fo r
e a ti n g,  l i vi n g ,  an d  s l e e p i n g;  fac i l i ti e s  fo r  c o o ki n g ;  an d  p r o vi ‐

s i o n s  fo r  s a n i tati o n .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 1 0  E d u c to r.    A d e vi c e  th at u s e s  th e  Ve n tu r i  p r i n c i p l e  to
s i p h o n  a l i q u i d  i n  a wa te r  s tr e a m .  [ 1 9 2 5 ,  2 0 1 8 ]

3 . 3 . 1 1  E j e c to r.    A s i p h o n  d e vi c e  u s e d  to  fl l  an  e n gi n e ' s  ta n k
wh e n  th e  wate r  s o u r c e  i s  b e l o w o r  b e yo n d  th e  e n g i n e ' s  d r afti n g

c a p ab i l i ty.

3 . 3 . 1 2 *  E x p o s u re  H az ard .    A s tr u c tu r e  wi th i n  5 0  ft ( 1 5 . 2 4  m )
o f an o th e r  b u i l d i n g  a n d  1 0 0  ft2  ( 9 . 3  m 2 )  o r  l a r ge r  i n  a r e a.

3 . 3 . 1 3 *  Fi re  D e p ar tm e n t.    An  o r g an i z ati o n  p r o vi d i n g  fr e
s u p p r e s s i o n ,  r e s c u e ,  a n d  r e l a te d  ac ti vi ti e s .

3 . 3 . 1 4 *  L arge  D i am e te r H o s e .    A h o s e  o f 3 1 ∕2  i n .  ( 9 0  m m )  o r
l ar g e r  s i z e .  [ 1 9 6 1 ,  2 0 2 0 ]
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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 . 1 5  L i ft.    T h e  ve r ti c a l  h e i g h t th at wa te r  m u s t b e  r a i s e d
d u r i n g a d r afti n g o p e r ati o n ,  m e as u r e d  fr o m  th e  s u r fac e  o f a
s tati c  s o u r c e  o f wate r  to  th e  c e n te r l i n e  o f th e  p u m p  i n take .
[ 1 9 1 1 ,  2 0 1 7 ]

3 . 3 . 1 6  M i n i m u m  Wate r S up p l y.    T h e  q u a n ti ty o f wate r
re q u i r e d  fo r  fr e  c o n tr o l  a n d  e x ti n gu i s h m e n t.

3 . 3 . 1 7  M o b i l e  Wate r S u p p l y Ap p aratu s  ( Tan k e r,  Te n d e r) .    A
ve h i c l e  d e s i g n e d  p r i m ar i l y fo r  tr an s p o r ti n g  ( p i c ku p ,  tr a n s p o r t‐
i n g ,  a n d  d e l i ve r i n g )  wa te r  to  fr e  e m e r g e n c y s c e n e s  to  b e
ap p l i e d  b y o th e r  ve h i c l e s  o r  p u m p i n g  e q u i p m e n t.  [ 1 9 0 1 ,  2 0 1 6 ]

Δ 3 . 3 . 1 8  M u n i c i p al - Typ e  Wate r S ys te m .    A s ys te m  h avi n g  wate r
p i p e s  s e r vi c i n g  fr e  h yd r a n ts  a n d  d e s i g n e d  to  fu r n i s h ,  o ve r  an d
ab o ve  d o m e s ti c  c o n s u m p ti o n ,  a m i n i m u m  o f 2 5 0  g p m  ( 9 5 0  L /
m i n )  at 2 0  p s i  ( 1 3 8  kP a)  r e s i d u a l  p r e s s u r e  fo r  a  2 -h o u r  d u r a‐
ti o n .  [ 1 1 4 0 ,  2 0 2 2 ]

3 . 3 . 1 9 *  M u tu al  Ai d / As s i s tan c e  Agre e m e n t.    A p r e ar r a n ge d
ag r e e m e n t b e twe e n  two  o r  m o r e  e n ti ti e s  to  s h ar e  r e s o u r c e s  i n
re s p o n s e  to  a n  i n c i d e n t.  [ 1 6 0 0 ,  2 0 1 9 ]

3 . 3 . 2 0  O c c u p an c y H az ard  C l as s ifc ati o n  N um b e r.    A s e r i e s  o f
n u m b e r s  fr o m  3  th r o u g h  7  th a t a r e  m ath e m ati c al  fa c to r s  u s e d
i n  a fo r m u l a to  d e te r m i n e  to ta l  wa te r  s u p p l y r e q u i r e m e n ts .

N 3 . 3 . 2 1  Q u al ife d  P e rs o n .    A p e r s o n  th at h a s  th e  e x p e r i e n c e
an d  tr ai n i n g  to  p e r fo r m  a  gi ve n  tas k,  as  ac c e p tab l e  to  th e  AH J .

N 3 . 3 . 2 2  Q u al ife d  P ro fe s s i o n al .    A r e g i s te r e d  p r o fe s s i o n al  e n g i ‐
n e e r,  h yd r o l o g i s t,  g e o l o gi s t,  s o i l  c o n s e r va ti o n i s t,  fe d e r al  s u r fa c e
wate r  s p e c i al i s t,  o r  s i m i l ar l y q u al ife d  p e r s o n .

N 3 . 3 . 2 3  Re c o gn i z e d  Wate r S u p p l y.    A l e g al l y an d  p h ys i c al l y
ac c e s s i b l e  wate r  s o u r c e  d e m o n s tr a te d  to  fu r n i s h  a  m i n i m u m
fo w r a te  o f 2 5 0  g p m  ( 9 5 0  L / m i n )  fo r  a  2 -h o u r  d u r ati o n  fr o m  a
d efn e d  u s a b l e  vo l u m e ,  a s  d e m o n s tr ate d  b y m e an s  o f an  avai l a‐
b i l i ty s tu d y.

3 . 3 . 2 4  Re d u c e r.    A ftti n g  u s e d  to  c o n n e c t a  s m a l l  h o s e  l i n e  o r
p i p e  to  a l a r ge r  h o s e  l i n e  o r  p i p e .

3 . 3 . 2 5  Ru ral .    T h o s e  ar e as  th a t ar e  n o t u n s e ttl e d  wi l d e r n e s s  o r
u n i n h a b i tab l e  te r r i to r y b u t a r e  s p ar s e l y p o p u l ate d  wi th  d e n s i ‐
ti e s  b e l o w 5 0 0  p e r s o n s  p e r  s q u a r e  m i l e .

3 . 3 . 2 6  S tr u c ture .    T h a t wh i c h  i s  b u i l t o r  c o n s tr u c te d ;  a n
e d ifc e  o r  b u i l d i n g o f an y ki n d ,  o r  a n y p i e c e  o f wo r k ar tifc i al l y
b u i l t u p  o r  c o m p o s e d  o f p ar ts  j o i n e d  to ge th e r  i n  s o m e  d efn i te
m a n n e r.

3 . 3 . 2 7 *  S ub u rb  o r S ub u rb an .    T h o s e  m o d e r ate l y i n h ab i te d
ar e as  wi th  p o p u l a ti o n  d e n s i ti e s  o f a t l e as t 5 0 0  p e r s o n s  p e r
s q u a r e  m i l e  b u t l e s s  th an  1 0 0 0  p e r s o n s  p e r  s q u a r e  m i l e .

N 3 . 3 . 2 8 *  U s ab l e  Vo l u m e .    T h e  p o r ti o n  o f a  wa te r  s o u r c e ’ s  to tal
c a p ac i ty th a t i s  a va i l a b l e  to  s u p p o r t s tr u c tu r al  fr efg h ti n g ,
c o n s i d e r i n g  th e  m e th o d  o f e x tr ac ti o n ,  i n c l u d i n g  r e q u i r e d
e q u i p m e n t c l e ar a n c e s ,  as  we l l  as  p o i n ts  o f ac c e s s .

3 . 3 . 2 9  Wate r D e l i ve r y Rate .    T h e  m i n i m u m  am o u n t o f wate r
p e r  m i n u te  ( i n  g p m  o r  L / m i n ) ,  r e q u i r e d  b y th i s  s tan d ar d  o r
th e  AH J ,  to  b e  d e l i ve r e d  to  th e  fr e  s c e n e  vi a m o b i l e  wa te r
s u p p l y a p p ar atu s ,  h o s e  l i n e s ,  o r  a c o m b i n ati o n  o f b o th .

3 . 3 . 3 0 *  Wate r S u p p l y O ffc e r ( WS O ) .    T h e  fr e  d e p ar tm e n t
o ffc e r  o r  d e s i gn e e  r e s p o n s i b l e  fo r  p r o vi d i n g  wa te r  fo r  fr efg h t‐
i n g  p u r p o s e s .

C h ap te r 4    C al c u l ati n g M i n i m u m  Wate r S u p p l i e s

4 . 1  G e n e ral .

4 . 1 . 1    P r i o r  to  c a l c u l ati n g  th e  m i n i m u m  wate r  s u p p l y fo r  a
s tr u c tu r e ,  th e  s tr u c tu r e  s h a l l  b e  s u r ve ye d  to  o b tai n  th e  fo l l o w‐

i n g i n fo r m ati o n :

( 1 ) O c c u p a n c y h az ar d
( 2 ) Typ e  o f c o n s tr u c ti o n
( 3 ) S tr u c tu r e  d i m e n s i o n s  ( l e n g th ,  wi d th ,  a n d  h e i g h t)
( 4 ) E x p o s u r e s ,  i f a n y

4 . 1 . 1 . 1    F o r  n e w c o n s tr u c ti o n ,  p l an s  s h a l l  b e  s u b m i tte d  to  th e
fr e  d e p a r tm e n t o r  th e  AH J  fo r  d e te r m i n ati o n  o f th e  m i n i m u m

wate r  s u p p l y r e q u i r e d  b e fo r e  c o n s tr u c ti o n  i s  s ta r te d .

4 . 1 . 1 . 2    C h a n ge s  m ad e  i n  th e  s tr u c tu r a l  d e s i gn ,  d i m e n s i o n s ,
o c c u p an c y,  o r  c o n te n ts  o f a  p l a n n e d  o r  e x i s ti n g  s tr u c tu r e  th at
affe c t th e  o c c u p an c y h az ar d  o r  th e  c o n s tr u c ti o n  typ e  s h a l l

r e q u i r e  th a t th e  s tr u c tu r e  b e  r e s u r ve ye d  to  d e te r m i n e  i f
c h a n ge s  ar e  n e c e s s ar y i n  th e  m i n i m u m  wa te r  s u p p l y r e q u i r e d .

4 . 1 . 1 . 3    I f th e r e  ar e  c h a n ge s  i n  a u to m a ti c  fr e  s u p p r e s s i o n
s ys te m s  i n  a  s tr u c tu r e  th at wo u l d  affe c t th e  p r o te c ti o n  affo r d e d ,
th e  p r o p e r ty o wn e r ( s )  s h a l l  n o ti fy th e  AH J  i n  wr i ti n g  o f s u c h

c h a n ge s ,  i n c l u d i n g  te m p o r a r y i m p a i r m e n t.

4 . 1 . 2 *    T h e  m e th o d o l o g y i n  th i s  c h a p te r  s h al l  b e  u s e d  to  c a l c u ‐
l ate  th e  r e q u i r e d  m i n i m u m  wa te r  s u p p l y n e c e s s ar y fo r  s tr u c ‐

tu r al  fr efg h ti n g p u r p o s e s .

4 . 1 . 3 *    T h e  m i n i m u m  r e q u i r e m e n ts  s h a l l  b e  s u b j e c t to
i n c r e as e  b y th e  AH J  to  c o m p e n s ate  fo r  p ar ti c u l ar  c o n d i ti o n s
s u c h  a s  th e  fo l l o wi n g :

( 1 ) L i m i te d  fr e  d e p a r tm e n t r e s o u r c e s
( 2 ) E x te n d e d  fr e  d e p ar tm e n t r e s p o n s e  ti m e  o r  d i s tan c e
( 3 ) P o te n ti a l  fo r  d e l aye d  d i s c o ve r y o f th e  fr e
( 4 ) L i m i te d  ac c e s s
( 5 ) H a z a r d o u s  ve g e tati o n
( 6 ) S tr u c tu r al  atta c h m e n ts ,  s u c h  as  d e c ks  a n d  p o r c h e s
( 7 ) U n u s u al  te r r ai n
( 8 ) S p e c i al  u s e s  a n d  u n u s u al  o c c u p an c i e s

4 . 1 . 4    T h e  AH J  s h al l  b e  p e r m i tte d  to  s p e c i fy h o w th e  wate r
s u p p l i e s  r e q u i r e d  i n  th i s  d o c u m e n t a r e  p r o vi d e d ,  gi vi n g c o n s i d ‐

e r a ti o n  to  l o c al  c o n d i ti o n s  an d  n e e d .

4 . 1 . 5    F o r  th e  p u r p o s e  o f c al c u l a ti n g m i n i m u m  wate r  s u p p l y
r e q u i r e m e n t,  a  s tr u c tu r e  s h al l  b e  c o n s i d e r e d  a n  e x p o s u r e

h az ar d  u n d e r  th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) I t i s  1 0 0  ft2  ( 9 . 3  m 2 )  o r  l ar g e r  i n  ar e a  an d  i s  wi th i n  5 0  ft
( 1 5 . 2 4  m )  o f an o th e r  s tr u c tu r e .

( 2 ) T h e  s tr u c tu r e ,  r e g ar d l e s s  o f s i z e ,  i s  o f o c c u p an c y h az ar d
c l as s ifc ati o n  3  o r  4  as  d e te r m i n e d  i n  C h ap te r  5  an d  i s
wi th i n  5 0  ft ( 1 5 . 2 4  m )  o f a n o th e r  s tr u c tu r 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

4 . 2  S tr u c tu re s  Wi th o u t E x p o s ure  H az ard s .

4 . 2 . 1 *    F o r  s tr u c tu r e s  wi th  n o  e x p o s u r e  h az ar d s ,  th e  m i n i m u m
wate r  s u p p l y,  i n  g al l o n s  ( l i te r s ) ,  s h a l l  b e  d e te r m i n e d  b y c a l c u l at‐
i n g  th e  to tal  e n c l o s e d  vo l u m e ,  i n  c u b i c  fe e t ( c u b i c  m e te r s ) ,  o f
th e  s tr u c tu r e ,  i n c l u d i n g a n y attac h e d  s tr u c tu r e s ,  d i vi d i n g  b y th e
o c c u p an c y h az ar d  c l as s ifc ati o n  n u m b e r  a s  d e te r m i n e d  fr o m
C h ap te r  5 ,  an d  m u l ti p l yi n g  b y th e  c o n s tr u c ti o n  c l a s s ifc a ti o n
n u m b e r  a s  d e te r m i n e d  fr o m  C h a p te r  6  as  fo l l o ws :

WS
VS

OHC
CCmin = tot ( )

wh e r e :
WSm i n = m i n i m u m  wate r  s u p p l y i n  g al  ( F o r  r e s u l ts  i n  L ,  m u l ti ‐

p l y b y 3 . 7 8 5 . )
VSto t = to tal  vo l u m e  o f s tr u c tu r e  i n  ft3  ( I f vo l u m e  i s  m e as u r e d

i n  m 3 ,  m u l ti p l y b y 3 5 . 3 . )
OHC = o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r

CC = c o n s tru c ti o n  c l as s ifc a ti o n  n u m b e r

4 . 2 . 2    T h e  m i n i m u m  wa te r  s u p p l y r e q u i r e d  fo r  a n y s tr u c tu r e
wi th o u t e x p o s u r e  h a z a r d s  s h al l  n o t b e  l e s s  th a n  2 0 0 0  g al
( 7 6 0 0  L ) .

Δ 4 . 3  S tr u c tu re s  wi th  E x p o s u re  H az ard s .

4 . 3 . 1 *    F o r  s tr u c tu r e s  wi th  u n attac h e d  s tr u c tu r a l  e x p o s u r e
h a z a r d s ,  th e  m i n i m u m  wa te r  s u p p l y,  i n  ga l l o n s  ( l i te r s ) ,  s h al l  b e

d e te r m i n e d  b y c al c u l a ti n g th e  to tal  e n c l o s e d  vo l u m e ,  i n  c u b i c
fe e t ( c u b i c  m e te r s ) ,  o f th e  s tr u c tu r e ,  d i vi d i n g b y th e  o c c u p an c y
h a z a r d  c l as s ifc a ti o n  n u m b e r  a s  d e te r m i n e d  fr o m  C h a p te r  5 ,

m u l ti p l yi n g  b y th e  c o n s tr u c ti o n  c l a s s ifc a ti o n  n u m b e r  a s  d e te r ‐
m i n e d  fr o m  C h a p te r  6 ,  an d  m u l ti p l yi n g b y 1 . 5  a s  fo l l o ws :

WS
VS

OHC
CCmin .= tot ( ) ×1 5

wh e r e :
WSm i n = m i n i m u m  wate r  s u p p l y i n  g al  ( F o r  r e s u l ts  i n  L ,  m u l ti ‐

p l y b y 3 . 7 8 5 . )
VSto t = to tal  vo l u m e  o f s tr u c tu r e  i n  ft3  ( I f vo l u m e  i s  m e as u r e d

i n  m 3 ,  m u l ti p l y b y 3 5 . 3 . )
OHC = o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r

CC = c o n s tru c ti o n  c l as s ifc a ti o n  n u m b e r

4 . 3 . 2    T h e  m i n i m u m  wate r  s u p p l y r e q u i r e d  fo r  a s tr u c tu r e  wi th
e x p o s u r e  h a z ar d s  s h a l l  n o t b e  l e s s  th an  3 0 0 0  g al  ( 1 1 , 3 5 5  L ) .

4 . 4 *  S tr uc tu re s  wi th  Au to m ati c  S p ri n kl e r P ro te c ti o n .

4 . 4 . 1    T h e  AH J  s h al l  b e  p e r m i tte d  to  r e d u c e  th e  wate r  s u p p l y
r e q u i r e d  b y th i s  s tan d ar d  fo r  m an u al  fr efg h ti n g p u r p o s e s
wh e n  a  s tr u c tu r e  i s  p r o te c te d  b y an  au to m ati c  s p r i n kl e r  s ys te m

th a t fu l l y m e e ts  th e  r e q u i r e m e n ts  o f N F PA 1 3 ,  N F PA 1 3 D ,  o r
N F PA 1 3 R.  (See Annex F. )

4 . 4 . 2    I f a s p r i n kl e r  s ys te m  p r o te c ti n g  a  b u i l d i n g  d o e s  n o t fu l l y
m e e t th e  r e q u i r e m e n ts  o f N F PA 1 3 ,  N F PA 1 3 D ,  o r  N F PA 1 3 R,  a
wate r  s u p p l y s h al l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  th i s  s ta n d ‐

ar d .

4 . 5  S tr u c tu re s  wi th  O th e r Auto m ati c  Fi re  S u p p re s s i o n  S ys te m s .
 F o r  an y s tr u c tu r e  fu l l y o r  p a r ti al l y p r o te c te d  b y an  a u to m a ti c

 
[ 4 . 2 . 1 ]

 
[ 4 . 3 . 1 ]

fr e  s u p p r e s s i o n  s ys te m  o th e r  th an  as  s p e c ife d  i n  S e c ti o n  4 . 4 ,
th e  AH J  s h al l  d e te r m i n e  th e  m i n i m u m  wa te r  s u p p l y r e q u i r e d
fo r  fr efgh ti n g  p u r p o s e s .

4 . 6  Wate r D e l i ve r y Rate  to  th e  Fi re  S c e n e .

Δ 4 . 6 . 1    T h e  m i n i m u m  wate r  s u p p l y d e te r m i n e d  u s i n g  S e c ti o n s
4 . 2  th r o u g h  4 . 5  s h al l  b e  d e l i ve r e d  i n  ac c o r d an c e  wi th  Tab l e

4 . 6 . 1 .

Δ Tab l e  4 . 6 . 1  Wate r D e l i ve r y Rate

To tal  Wate r S up p l y Re q u i re d  Wate r D e l i ve r y Rate

gal L  gp m L / m i n

< 1 5 , 0 0 0 < 5 6 , 7 8 0 2 5 0 9 5 0
1 5 , 0 0 1 –2 2 , 5 0 0 5 6 , 7 8 5 –8 5 , 1 7 0 5 0 0 1 , 9 0 0
2 2 , 5 0 1 –3 0 , 0 0 0 8 5 , 1 7 5 –1 1 3 , 5 6 0 7 5 0 2 , 8 5 0

> 3 0 , 0 0 0 > 1 1 3 , 5 6 0 1 , 0 0 0 3 , 8 0 0

4 . 6 . 2    T h e  AH J  s h al l  b e  p e r m i tte d  to  ad j u s t th e  wate r  d e l i ve r y
r ate ,  g i vi n g  c o n s i d e r ati o n  to  l o c al  c o n d i ti o n s  a n d  n e e d .

4 . 6 . 3    T h e  m i n i m u m  wate r  d e l i ve r y r a te  s h al l  n o t b e  l e s s  th a n
2 5 0  g p m  ( 9 5 0  L / m i n ) .

4 . 7  O th e r U s e s .    Wa te r  s u p p l i e s  d e ve l o p e d  to  m e e t th i s  s tan d ‐
ar d  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  fg h ti n g fr e s  i n  o th e r

th an  s tr u c tu r e s  o r  fo r  u s e  d u r i n g  o th e r  e m e r ge n c y ac ti vi ti e s .

C h ap te r 5    C l as s ifc ati o n  o f O c c u p an c y H az ard

5 . 1  G e n e ral .

5 . 1 . 1    T h i s  c h ap te r  s h al l  b e  u s e d  to  d e te r m i n e  th e  o c c u p an c y
h a z a r d  c l a s s ifc a ti o n  n u m b e r  u s e d  i n  th e  c al c u l a ti o n  o f wa te r

s u p p l y r e q u i r e m e n ts  i n  C h ap te r  4 .

5 . 1 . 2    Wh e r e  m o r e  th a n  o n e  o c c u p an c y i s  p r e s e n t i n  a s tr u c ‐
tu r e ,  th e  o c c u p an c y h az ar d  c l as s ifc ati o n  n u m b e r  fo r  e a c h
o c c u p an c y s h a l l  b e  d e te r m i n e d  s e p ar ate l y,  a n d  th e  c l as s ifc a‐

ti o n  n u m b e r  fo r  th e  m o s t h az ar d o u s  o c c u p a n c y s h a l l  b e  u s e d
fo r  th e  e n ti r e  s tr u c tu r e .

5 . 2 *  O c c up an c y H az ard  C l as s ifc ati o n  N um b e r.

5 . 2 . 1  O c c u p an c y H az ard  C l as s ifc ati o n  N u m b e r 3 .

5 . 2 . 1 . 1 *    O c c u p an c y h az ar d  c l as s ifc ati o n  n u m b e r  3  s h a l l  b e
u s e d  fo r  s e ve r e  h a z a r d  o c c u p a n c i e s .

5 . 2 . 1 . 2    O c c u p an c i e s  h avi n g  c o n d i ti o n s  s i m i l ar  to  th e  fo l l o wi n g
s h a l l  b e  as s i g n e d  o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  3 :

( 1 ) C e r e al  o r  fo u r  m i l l s
( 2 ) C o m b u s ti b l e  h yd r au l i c s
( 3 ) C o tto n  p i c ki n g  an d  o p e n i n g o p e r a ti o n s
( 4 ) D i e  c as ti n g
( 5 ) E x p l o s i ve s  an d  p yr o te c h n i c s  m a n u fac tu r i n g  an d  s to r a ge
( 6 ) F e e d  an d  gr i s tm i l l s
( 7 ) F l a m m a b l e  l i q u i d  s p r a yi n g
( 8 ) F l o w c o ati n g / d i p p i n g
( 9 ) L i n s e e d  o i l  m i l l s

( 1 0 ) M an u fa c tu r e d  h o m e s / m o d u l a r  b u i l d i n g  as s e m b l y
( 1 1 ) M e tal  e x tr u d i n g
( 1 2 ) P l a s ti c  p r o c e s s i n g
( 1 3 ) P l ywo o d  an d  p ar ti c l e b o a r d  m an u fac tu r i n g
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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 4 ) P r i n ti n g  u s i n g  fa m m a b l e  i n ks
( 1 5 ) Ru b b e r  r e c l a i m i n g
( 1 6 ) S a wm i l l s
( 1 7 ) S o l ve n t e x tr ac ti n g
( 1 8 ) S tr aw o r  h ay i n  b al e s
( 1 9 ) Te x ti l e  p i c ki n g
( 2 0 ) U p h o l s te r i n g  wi th  p l as ti c  fo am s

5 . 2 . 2  O c c u p an c y H az ard  C l as s ifc ati o n  N u m b e r 4 .

5 . 2 . 2 . 1 *    O c c u p an c y h az ar d  c l as s ifc ati o n  n u m b e r  4  s h a l l  b e
u s e d  fo r  h i gh  h az ar d  o c c u p an c i e s .

5 . 2 . 2 . 2    O c c u p an c i e s  h avi n g  c o n d i ti o n s  s i m i l ar  to  th e  fo l l o wi n g
s h a l l  b e  as s i g n e d  o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  4 :

( 1 ) B ar n s  an d  s tab l e s  ( c o m m e r c i al )
( 2 ) B u i l d i n g m ate r i a l s  s u p p l y s to r ag e
( 3 ) D e p a r tm e n t s to r e s
( 4 ) E x h i b i ti o n  h al l s ,  au d i to r i u m s ,  an d  th e ate r s
( 5 ) F e e d  s to r e s  ( wi th o u t p r o c e s s i n g)
( 6 ) F r e i g h t te r m i n al s
( 7 ) M e r c an ti l e s
( 8 ) P ap e r  an d  p u l p  m i l l s
( 9 ) P ap e r  p r o c e s s i n g p l an ts

( 1 0 ) P i e r s  an d  wh ar ve s
( 1 1 ) Re p ai r  g ar a ge s
( 1 2 ) Ru b b e r  p r o d u c ts  m an u fa c tu r i n g  a n d  s to r a ge
( 1 3 ) War e h o u s e s ,  s u c h  a s  th o s e  u s e d  fo r  fu r n i tu r e ,  g e n e r al

s to r ag e ,  p ai n t,  p a p e r,  a n d  wo o d wo r ki n g  i n d u s tr i e s

5 . 2 . 3  O c c u p an c y H az ard  C l as s ifc ati o n  N u m b e r 5 .

5 . 2 . 3 . 1    O c c u p an c y h az ar d  c l a s s ifc ati o n  n u m b e r  5  s h al l  b e
u s e d  fo r  m o d e r ate  h az ar d  o c c u p a n c i e s ,  i n  wh i c h  th e  q u an ti ty

o r  c o m b u s ti b i l i ty o f c o n te n ts  i s  e x p e c te d  to  d e ve l o p  m o d e r a te
ra te s  o f s p r e ad  a n d  h e at r e l e a s e .  T h e  s to r ag e  o f c o m b u s ti b l e s

s h a l l  n o t e x c e e d  1 2  ft ( 3 . 6 6  m )  i n  h e i g h t.

5 . 2 . 3 . 2    O c c u p an c i e s  h avi n g  c o n d i ti o n s  s i m i l ar  to  th e  fo l l o wi n g
s h a l l  b e  as s i g n e d  o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  5 :

( 1 ) Am u s e m e n t o c c u p an c i e s
( 2 ) C l o th i n g  m a n u fac tu r i n g  p l an ts
( 3 ) C o l d  s to r ag e  war e h o u s e s
( 4 ) C o n fe c ti o n e r y p r o d u c t wa r e h o u s e s
( 5 ) F ar m  s to r a ge  b u i l d i n gs ,  s u c h  as  c o r n  c r i b s ,  d a i r y b ar n s ,

e q u i p m e n t s h e d s ,  a n d  h atc h e r i e s
( 6 ) L a u n d r i e s
( 7 ) L e a th e r  g o o d s  m an u fa c tu r i n g  p l a n ts
( 8 ) L i b r a r i e s  ( wi th  l a r ge  s to c kr o o m  ar e a s )
( 9 ) L i th o g r ap h y s h o p s

( 1 0 ) M ac h i n e  s h o p s
( 1 1 ) M e tal wo r ki n g  s h o p s
( 1 2 ) N u r s e r i e s  ( p l an t)
( 1 3 ) P h ar m a c e u ti c al  m an u fa c tu r i n g  p l a n ts
( 1 4 ) P r i n ti n g  an d  p u b l i s h i n g  p l a n ts
( 1 5 ) Re s tau r an ts
( 1 6 ) Ro p e  a n d  twi n e  m an u fa c tu r i n g p l an ts
( 1 7 ) S u ga r  r efn e r i e s
( 1 8 ) Ta n n e r i e s
( 1 9 ) Te x ti l e  m an u fa c tu r i n g  p l a n ts
( 2 0 ) To b ac c o  b a r n s
( 2 1 ) U n o c c u p i e d  b u i l d i n gs

5 . 2 . 4  O c c u p an c y H az ard  C l as s ifc ati o n  N u m b e r 6 .

5 . 2 . 4 . 1    O c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  6  s h al l  b e
u s e d  fo r  l o w h az ar d  o c c u p an c i e s ,  i n  wh i c h  th e  q u a n ti ty o r

c o m b u s ti b i l i ty o f c o n te n ts  i s  e x p e c te d  to  d e ve l o p  r e l ati ve l y l o w
r ate s  o f s p r e ad  a n d  h e at r e l e as e .

5 . 2 . 4 . 2    O c c u p an c i e s  h avi n g  c o n d i ti o n s  s i m i l ar  to  th e  fo l l o wi n g
s h a l l  b e  as s i g n e d  o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  6 :

( 1 ) Ar m o r i e s
( 2 ) Au to m o b i l e  p ar ki n g  g ar a ge s
( 3 ) B ake r i e s
( 4 ) B ar b e r  o r  b e a u ty s h o p s
( 5 ) B e ve r a ge  m an u fa c tu r i n g  p l a n ts / b r e we r i e s
( 6 ) B o i l e r  h o u s e s
( 7 ) B r i c k,  ti l e ,  a n d  c l ay p r o d u c t m an u fa c tu r i n g p l an ts
( 8 ) C an n e r i e s
( 9 ) C e m e n t p l an ts

( 1 0 ) C h u r c h e s  an d  s i m i l a r  r e l i g i o u s  s tr u c tu r e s
( 1 1 ) D ai r y p r o d u c ts  m a n u fac tu r i n g  an d  p r o c e s s i n g  p l an ts
( 1 2 ) D o c to r s '  o ffc e s
( 1 3 ) E l e c tr o n i c s  p l a n ts
( 1 4 ) F o u n d r i e s
( 1 5 ) F u r  p r o c e s s i n g  p l a n ts
( 1 6 ) Gas o l i n e  s e r vi c e  s tati o n s
( 1 7 ) Gl a s s  an d  gl as s  p r o d u c ts  m a n u fac tu r i n g  p l a n ts
( 1 8 ) H o r s e  s tab l e s
( 1 9 ) M o r tu ar i e s
( 2 0 ) M u n i c i p a l  b u i l d i n gs
( 2 1 ) P o s t o ffc e s
( 2 2 ) S l au g h te rh o u s e s
( 2 3 ) Te l e p h o n e  e x c h a n ge s
( 2 4 ) To b ac c o  m a n u fac tu r i n g  p l a n ts
( 2 5 ) Watc h  a n d  j e we l r y m a n u fac tu r i n g  p l a n ts
( 2 6 ) Wi n e r i e s

5 . 2 . 5  O c c u p an c y H az ard  C l as s ifc ati o n  N u m b e r 7 .

5 . 2 . 5 . 1    O c c u p an c y h az ar d  c l a s s ifc ati o n  n u m b e r  7  s h al l  b e
u s e d  fo r  l i g h t h a z a r d  o c c u p an c i e s ,  i n  wh i c h  th e  q u an ti ty o r
c o m b u s ti b i l i ty o f c o n te n ts  i s  e x p e c te d  to  d e ve l o p  r e l ati ve l y l i g h t

r a te s  o f s p r e a d  an d  h e at r e l e as e .

5 . 2 . 5 . 2    O c c u p a n c i e s  h a vi n g c o n d i ti o n s  s i m i l a r  to  th e  fo l l o wi n g
s h a l l  b e  as s i g n e d  o c c u p a n c y h az ar d  c l as s ifc ati o n  n u m b e r  7 :

( 1 ) Ap ar tm e n ts
( 2 ) C o l l e g e s  an d  u n i ve r s i ti e s
( 3 ) C l u b s
( 4 ) D o r m i to r i e s
( 5 ) D we l l i n g s
( 6 ) F i r e  s ta ti o n s
( 7 ) F r ate r n i ty o r  s o r o r i ty h o u s e s
( 8 ) H o s p i tal s
( 9 ) H o te l s  a n d  m o te l s

( 1 0 ) L i b r a r i e s  ( e x c e p t l a r ge  s to c kr o o m  ar e a s )
( 1 1 ) M u s e u m s
( 1 2 ) N u r s i n g a n d  c o n val e s c e n t h o m e s
( 1 3 ) O ffc e s  ( i n c l u d i n g  d ata p r o c e s s i n g )
( 1 4 ) P o l i c e  s ta ti o n s
( 1 5 ) P r i s o n s
( 1 6 ) S c h o o l s
( 1 7 ) T h e a te r s  wi th o u t s tag e s
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C h ap te r 6    C l as s ifc ati o n  o f C o n s tr u c ti o n

6 . 1  G e n e ral .

6 . 1 . 1    T h i s  c h ap te r  s h a l l  b e  u s e d  to  d e te r m i n e  th e  c o n s tr u c ti o n
c l as s ifc ati o n  n u m b e r  u s e d  i n  th e  c a l c u l ati o n  o f wa te r  s u p p l y
r e q u i r e m e n ts  i n  C h ap te r  4 .

6 . 1 . 2    Wh e r e  m o r e  th a n  o n e  typ e  o f c o n s tr u c ti o n  i s  p r e s e n t i n
a s tr u c tu r e ,  th e  c l a s s ifc a ti o n  n u m b e r  fo r  e ac h  typ e  o f c o n s tr u c ‐

ti o n  s h a l l  b e  d e te r m i n e d  s e p a r ate l y,  an d  th e  h i g h e r  c o n s tr u c ‐
ti o n  c l as s ifc a ti o n  n u m b e r  s h al l  b e  u s e d  fo r  th e  e n ti r e
s tr u c tu r e .

6 . 2 *  C o n s tr u c ti o n  C l as s ifc ati o n  N u m b e r.

6 . 2 . 1    T h e  c o n s tr u c ti o n  c l as s ifc ati o n  n u m b e r  s h a l l  b e  as  s h o wn
i n  Tab l e  6 . 2 . 1  b as e d  o n  th e  c o n s tr u c ti o n  o f th e  s tr u c tu r e  a s

d e te r m i n e d  i n  ac c o r d a n c e  wi th  S e c ti o n  6 . 3 .

6 . 2 . 2    F o r  d we l l i n gs ,  th e  m a x i m u m  c o n s tr u c ti o n  c l a s s ifc a ti o n
n u m b e r  s h al l  b e  1 . 0 .

6 . 3  C l as s ifc ati o n  o f Typ e s  o f B u i l d i n g C o n s tr uc ti o n .

6 . 3 . 1 *    C l as s ifc ati o n  o f typ e s  o f b u i l d i n g c o n s tr u c ti o n  s h a l l  b e
i n  ac c o r d an c e  wi th  6 . 3 . 3  th r o u gh  6 . 3 . 7  a n d  Tab l e  6 . 3 . 1 .

6 . 3 . 2    I f th e  typ e  o f c o n s tr u c ti o n  o f th e  s tr u c tu r e  h a s  b e e n
d e te r m i n e d  u s i n g  N F PA 2 2 0  th a t typ e  o f c o n s tr u c ti o n  s h al l  b e

p e r m i tte d  to  b e  u s e d  i n  l i e u  o f d e te r m i n i n g  th e  typ e  o f
c o n s tr u c ti o n  i n  ac c o r d an c e  wi th  6 . 3 . 3  th r o u gh  6 . 3 . 7 .

6 . 3 . 3  Typ e  I  ( 4 4 2  o r 3 3 2 )  C o n s tr u c ti o n .

6 . 3 . 3 . 1    Typ e  I  ( 4 4 2  o r  3 3 2 )  c o n s tr u c ti o n  s h al l  b e  th o s e  typ e s  i n
wh i c h  th e  fr e  wa l l s ,  s tr u c tu r al  e l e m e n ts ,  wal l s ,  ar c h e s ,  fo o r s ,

a n d  r o o fs  a r e  o f ap p r o ve d  n o n c o m b u s ti b l e  o r  l i m i te d -
c o m b u s ti b l e  m ate r i a l s .

6 . 3 . 3 . 2    S tr u c tu r a l  m e m b e r s  s h al l  h ave  fr e  r e s i s tan c e  r ati n g s
n o t l e s s  th a n  th o s e  s p e c ife d  i n  Tab l e  6 . 3 . 1 .

Tab l e  6 . 2 . 1  C o n s tr u c ti o n  C l as s ifc ati o n  N u m b e r

C o n s tr u c ti o n  Typ e C l as s ifc ati o n  N um b e r

Typ e  I  ( 4 4 2  o r  3 3 2 ) 0 . 5
Typ e  I I  ( 2 2 2 ,  1 1 1 ,  o r  0 0 0 ) 0 . 7 5
Typ e  I I I  ( 2 1 1  o r  2 0 0 ) 1 . 0
Typ e  I V ( 2 H H ) 0 . 7 5
Typ e  V ( 1 1 1  o r  0 0 0 ) 1 . 5

Tab l e  6 . 3 . 1  Fi re  Re s i s tan c e  Rati n gs  fo r Typ e  I  th ro ugh  Typ e  V C o n s tr u c ti o n  ( h r)

 Typ e  I Typ e  I I Typ e  I I I Typ e  I V Typ e  V

 4 4 2 3 3 2 2 2 2 1 1 1 0 0 0 2 1 1 2 0 0 2 H H 1 1 1 0 0 0

E x te ri o r B e ari n g Wal l s
S u p p o r ti n g m o r e  th an  o n e  fo o r,  

c o l u m n s ,  o r  o th e r  b e ar i n g wa l l s
4 3 2 1 0 2 2 2 1 0

S u p p o r ti n g o n e  fo o r  o n l y 4 3 2 1 0 2 2 2 1 0
S u p p o r ti n g a r o o f o n l y 4 3 1 1 0 2 2 2 1 0

I n te ri o r B e ari n g Wal l s
S u p p o r ti n g m o r e  th an  o n e  fo o r,  

c o l u m n s ,  o r  o th e r  b e ar i n g wa l l s
4 3 2 1 0 1 0 2 1 0

S u p p o r ti n g o n e  fo o r  o n l y 3 2 2 1 0 1 0 1 1 0
S u p p o r ti n g r o o fs  o n l y 3 2 1 1 0 1 0 1 1 0

C o l um n s
S u p p o r ti n g m o r e  th an  o n e  fo o r,  

c o l u m n s ,  o r  o th e r  b e ar i n g wa l l s
4 3 2 1 0 1 0 H * 1 0

S u p p o r ti n g o n e  fo o r  o n l y 3 2 2 1 0 1 0 H * 1 0
S u p p o r ti n g r o o fs  o n l y 3 2 1 1 0 1 0 H * 1 0

B e am s ,  G i rd e rs ,  Tr u s s e s ,  an d  Arc h e s
S u p p o r ti n g m o r e  th an  o n e  fo o r,  

c o l u m n s ,  o r  o th e r  b e ar i n g wa l l s
4 3 2 1 0 1 0 H * 1 0

S u p p o r ti n g o n e  fo o r  o n l y 2 2 2 1 0 1 0 H * 1 0
S u p p o r ti n g r o o fs  o n l y 2 2 1 1 0 1 0 H * 1 0

Fl o o r C o n s tr u c ti o n 2 2 2 1 0 1 0 H * 1 0

Ro o f C o n s tr u c ti o n 2 1 1 ∕2 1 1 0 1 0 H * 1 0

I n te ri o r N o n b e ari n g Wal l s 0 0 0 0 0 0 0 0 0 0

E x te ri o r N o n b e ari n g Wal l s † 0 0 0 0 0 0 0 0 0 0

N o te :  S h a d e d  c o l u m n s  i n d i c a te  th o s e  m e m b e r s  th a t a r e  p e r m i tte d  to  b e  o f a p p r o ve d  c o m b u s ti b l e  m a te r i al .
* “ H ”  i n d i c a te s  h e a vy ti m b e r  m e m b e r s ;  s e e  6 . 3 . 6  fo r  r e q u i r e m e n ts .

† E x te r i o r  n o n b e a r i n g  wa l l s  m e e ti n g  th e  c o n d i ti o n s  o f a c c e p ta n c e  o f N F PA 2 8 5  a r e  p e r m i tte d  to  b e  u s e d .
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6 . 3 . 4  Typ e  I I  ( 2 2 2 ,  1 1 1 ,  o r 0 0 0 )  C o n s tr u c ti o n .

6 . 3 . 4 . 1    Typ e  I I  ( 2 2 2 ,  1 1 1 ,  o r  0 0 0 )  c o n s tr u c ti o n  s h al l  b e  th o s e
typ e s  n o t q u al i fyi n g  a s  Typ e  I  c o n s tr u c ti o n  i n  wh i c h  th e  fr e
wal l s ,  s tr u c tu r a l  e l e m e n ts ,  wal l s ,  ar c h e s ,  fo o r s ,  an d  r o o fs  a r e  o f
ap p r o ve d  n o n c o m b u s ti b l e  o r  l i m i te d -c o m b u s ti b l e  m a te r i al s .

6 . 3 . 4 . 2    S tr u c tu r al  m e m b e r s  s h a l l  h ave  fr e  r e s i s ta n c e  r ati n g s
n o t l e s s  th an  th o s e  s p e c ife d  i n  Tab l e  6 . 3 . 1 .

6 . 3 . 5  Typ e  I I I  ( 2 1 1  o r 2 0 0 )  C o n s tr u c ti o n .

6 . 3 . 5 . 1    Typ e  I I I  ( 2 1 1  o r  2 0 0 )  c o n s tr u c ti o n  s h al l  b e  th at typ e  i n
wh i c h  e x te r i o r  wa l l s  an d  s tr u c tu r a l  m e m b e r s  th at a r e  p o r ti o n s
o f e x te r i o r  wa l l s  ar e  o f a p p r o ve d  n o n c o m b u s ti b l e  o r  l i m i te d -
c o m b u s ti b l e  m ate r i a l s .

6 . 3 . 5 . 2    F i r e  wal l s ,  i n te r i o r  s tr u c tu r al  e l e m e n ts ,  wal l s ,  ar c h e s ,
fo o r s ,  an d  r o o fs  s h al l  b e  p e r m i tte d  to  b e  e n ti r e l y o r  p a r ti al l y
c o n s tr u c te d  o f wo o d  o f s m al l e r  d i m e n s i o n s  th a n  r e q u i r e d  fo r
Typ e  I V c o n s tr u c ti o n  o r  o f a p p r o ve d  n o n c o m b u s ti b l e ,  l i m i te d -
c o m b u s ti b l e ,  o r  o th e r  ap p r o ve d  c o m b u s ti b l e  m ate r i al s .

6 . 3 . 5 . 3    I n  ad d i ti o n ,  s tr u c tu r al  m e m b e r s  s h al l  h ave  fr e  r e s i s t‐
an c e  r ati n g s  n o t l e s s  th an  th o s e  s p e c ife d  i n  Ta b l e  6 . 3 . 1 .

6 . 3 . 6  Typ e  I V ( 2 H H )  C o n s tr u c ti o n .

6 . 3 . 6 . 1    Typ e  I V ( 2 H H )  c o n s tr u c ti o n  s h al l  b e  th at typ e  i n
wh i c h  fr e  wal l s ,  e x te r i o r  wal l s ,  an d  i n te r i o r  b e a r i n g  wa l l s  an d
s tr u c tu r al  e l e m e n ts  th a t ar e  p o r ti o n s  o f s u c h  wal l s  a r e  o f
ap p r o ve d  n o n c o m b u s ti b l e  o r  l i m i te d -c o m b u s ti b l e  m ate r i al s .

6 . 3 . 6 . 1 . 1    O th e r  i n te r i o r  s tr u c tu r al  e l e m e n ts ,  a r c h e s ,  fo o r s ,
an d  r o o fs  s h a l l  b e  o f s o l i d  o r  l a m i n ate d  wo o d  wi th o u t
c o n c e al e d  s p ac e s  a n d  s h a l l  c o m p l y wi th  th e  al l o wab l e  d i m e n ‐
s i o n s  o f 6 . 3 . 6 . 5  th r o u gh  6 . 3 . 6 . 1 0 .

6 . 3 . 6 . 1 . 2    I n  ad d i ti o n ,  s tr u c tu r al  m e m b e r s  s h al l  h ave  fr e  r e s i s t‐
an c e  r a ti n gs  n o t l e s s  th an  th o s e  s p e c ife d  i n  Ta b l e  6 . 3 . 1 .

6 . 3 . 6 . 2    I n te r i o r  c o l u m n s ,  a r c h e s ,  b e a m s ,  gi r d e r s ,  an d  tr u s s e s
o f ap p r o ve d  m a te r i al s  o th e r  th an  wo o d  s h al l  b e  p e r m i tte d ,
p r o vi d e d  th e y a r e  p r o te c te d  to  p r o vi d e  a  fr e  r e s i s tan c e  r ati n g
o f n o t l e s s  th a n  1  h o u r.

6 . 3 . 6 . 3    C e r ta i n  c o n c e a l e d  s p ac e s  s h al l  b e  p e r m i tte d  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 6 . 7 . 4 .

6 . 3 . 6 . 4    Al l  d i m e n s i o n s  i n  6 . 3 . 6 . 5  th r o u gh  6 . 3 . 6 . 1 0  s h a l l  b e
c o n s i d e r e d  n o m i n al .

6 . 3 . 6 . 5  C o l u m n s .

6 . 3 . 6 . 5 . 1    Wo o d  c o l u m n s  s u p p o r ti n g fo o r  l o a d s  s h al l  b e  n o t
l e s s  th an  8  i n .  ( 2 0 0  m m )  i n  a n y d i m e n s i o n .

6 . 3 . 6 . 5 . 2    Wo o d  c o l u m n s  s u p p o r ti n g o n l y r o o f l o ad s  s h al l  b e
n o t l e s s  th an  6  i n .  ( 1 5 0  m m )  i n  wi d th  an d  n o t l e s s  th an  8  i n .
( 2 0 0  m m )  i n  d e p th .

6 . 3 . 6 . 6  B e am s .

6 . 3 . 6 . 6 . 1    Wo o d  b e a m s  an d  g i r d e r s  s u p p o r ti n g fo o r  l o a d s  s h a l l
b e  n o t l e s s  th an  6  i n .  ( 1 5 0  m m )  i n  wi d th  an d  n o t l e s s  th an
1 0  i n .  ( 2 5 0  m m )  i n  d e p th .

6 . 3 . 6 . 6 . 2    Wo o d  b e am s  a n d  g i r d e r s  an d  o th e r  r o o f fr a m i n g
s u p p o r ti n g  o n l y r o o f l o a d s  s h al l  b e  n o t l e s s  th a n  4  i n .
( 1 0 0  m m )  i n  wi d th  an d  n o t l e s s  th an  6  i n .  ( 1 5 0  m m )  i n  d e p th .

6 . 3 . 6 . 7  Arc h e s .

6 . 3 . 6 . 7 . 1    F r a m e d  o r  gl u e d  l a m i n ate d  a r c h e s  th a t s p r i n g  fr o m
gr a d e  o r  th e  fo o r  l i n e  an d  ti m b e r  tr u s s e s  th at s u p p o r t fo o r

l o ad s  s h al l  b e  n o t l e s s  th an  8  i n .  ( 2 0 0  m m )  i n  wi d th  o r  d e p th .

6 . 3 . 6 . 7 . 2    F r a m e d  o r  gl u e d  l a m i n ate d  ar c h e s  fo r  r o o f c o n s tr u c ‐
ti o n  th at s p r i n g fr o m  g r ad e  o r  th e  fo o r  l i n e  an d  d o  n o t

s u p p o r t fo o r  l o ad s  s h al l  h ave  m e m b e r s  n o t l e s s  th an  6  i n .
( 1 5 0  m m )  i n  wi d th  an d  n o t l e s s  th an  8  i n .  ( 2 0 0  m m )  i n  d e p th

fo r  th e  l o we r  h a l f o f th e  m e m b e r  h e i gh t,  an d  n o t l e s s  th an  6  i n .
( 1 5 0  m m )  i n  d e p th  fo r  th e  u p p e r  h al f o f th e  m e m b e r  h e i g h t.

6 . 3 . 6 . 7 . 3    F r a m e d  o r  gl u e d  l a m i n ate d  ar c h e s  fo r  r o o f c o n s tr u c ‐
ti o n  th a t s p r i n g  fr o m  th e  to p  o f wal l s  o r  wa l l  a b u tm e n ts ,  an d
ti m b e r  tr u s s e s  th at d o  n o t s u p p o r t fo o r  l o ad s ,  s h al l  h ave

m e m b e r s  n o t l e s s  th an  4  i n .  ( 1 0 0  m m )  i n  wi d th  an d  n o t l e s s
th a n  6  i n .  ( 1 5 0  m m )  i n  d e p th .

6 . 3 . 6 . 7 . 4    S p ac e d  m e m b e r s  s h al l  b e  p e r m i tte d  to  b e  c o m p o s e d
o f two  o r  m o r e  p i e c e s  n o t l e s s  th a n  3  i n .  ( 7 5  m m )  i n  th i c kn e s s
wh e r e  b l o c ke d  s o l i d l y th r o u gh o u t th e i r  i n te r ve n i n g s p ac e s  o r

wh e r e  s u c h  s p ac e s  a r e  ti g h tl y c l o s e d  b y a c o n ti n u o u s  wo o d
c o ve r  p l a te  n o t l e s s  th a n  2  i n .  ( 5 0  m m )  i n  th i c kn e s s  th at i s
s e c u r e d  to  th e  u n d e r s i d e  o f th e  m e m b e r s .

6 . 3 . 6 . 8  S p l i c e  P l ate s .    S p l i c e  p l ate s  s h al l  b e  n o t l e s s  th an  3  i n .
( 7 5  m m )  i n  th i c kn e s s .

6 . 3 . 6 . 9  Fl o o rs .    F l o o r s  s h a l l  b e  c o n s tr u c te d  o f s p l i n e  o r
to n g u e -a n d -g r o o ve  p l an k n o t l e s s  th an  3  i n .  ( 7 5  m m )  i n  th i c k‐

n e s s  th at i s  c o ve r e d  wi th  1  i n .  ( 2 5  m m )  to n g u e - an d - gr o o ve
fo o r i n g ,  l ai d  c r o s s wi s e  o r  d i ag o n al l y to  th e  p l a n k,  o r  wi th  1 ∕2  i n .

( 1 2 . 5  m m )  wo o d  s tr u c tu r al  p a n e l ;  o r  th e y s h a l l  b e  c o n s tr u c te d
o f l am i n ate d  p l a n ks  n o t l e s s  th a n  4  i n .  ( 1 0 0  m m )  i n  wi d th ,  s e t
c l o s e  to g e th e r  o n  e d g e ,  s p i ke d  at i n te r val s  o f 1 8  i n .  ( 4 6 0  m m ) ,

an d  c o ve r e d  wi th  1  i n .  ( 2 5  m m )  to n gu e -an d -gr o o ve  fo o r i n g ,
l ai d  c r o s s wi s e  o r  d i a go n a l l y to  th e  p l an k,  o r  wi th  1 ∕2  i n .
( 1 2 . 5  m m )  wo o d  s tr u c tu r a l  p a n e l .

6 . 3 . 6 . 1 0  Ro o f D e c k s .    Ro o f d e c ks  s h a l l  b e  c o n s tr u c te d  o f
s p l i n e  o r  to n g u e - an d - gr o o ve  p l an k n o t l e s s  th an  2  i n .  ( 5 0  m m )

i n  th i c kn e s s ;  o r  o f l am i n a te d  p l an ks  n o t l e s s  th an  3  i n .  ( 7 5  m m )
i n  wi d th ,  s e t c l o s e  to g e th e r  o n  e d g e ,  a n d  l a i d  a s  r e q u i r e d  fo r
fo o r s ;  o r  o f 1 1 ∕8  i n .  ( 2 8 . 5  m m )  th i c k i n te r i o r  wo o d  s tr u c tu r al
p an e l  ( e x te r i o r  g l u e ) ;  o r  o f a p p r o ve d  n o n c o m b u s ti b l e  o r
l i m i te d - c o m b u s ti b l e  m ate r i a l s  o f e q u i val e n t fr e  d u r ab i l i ty.

6 . 3 . 7  Typ e  V ( 1 1 1  o r 0 0 0 )  C o n s tr u c ti o n .    Typ e  V ( 1 1 1  o r  0 0 0 )
c o n s tr u c ti o n  s h al l  b e  th at typ e  i n  wh i c h  e x te r i o r  wal l s ,  b e ar i n g

wal l s ,  c o l u m n s ,  b e a m s ,  g i r d e r s ,  tr u s s e s ,  a r c h e s ,  fo o r s ,  an d  r o o fs
a r e  e n ti r e l y o r  p ar ti al l y o f wo o d  o r  o th e r  a p p r o ve d  c o m b u s ti b l e
m a te r i al  s m a l l e r th a n  m ate r i a l  r e q u i r e d  fo r  Typ e  I V c o n s tr u c ‐

ti o n .  I n  a d d i ti o n ,  s tr u c tu r a l  m e m b e r s  s h al l  h a ve  fr e  r e s i s ta n c e
r a ti n gs  n o t l e s s  th an  th o s e  s p e c ife d  i n  Ta b l e  6 . 3 . 1 .
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C h ap te r 7    Wate r S u p p l y

7 . 1  Ap p ro ve d  Wate r S u p p l y.

7 . 1 . 1 *    An y wa te r  s u p p l y s o u r c e  u s e d  to  m e e t th e  r e q u i r e m e n ts
o f th i s  s tan d ar d  s h al l  b e  o f a q u a l i ty a p p r o ve d  b y th e  AH J .

7 . 1 . 2    Wh e r e  r e q u i r e d  b y th e  AH J ,  th e  m i n i m u m  wa te r  s u p p l y
s h a l l  b e  avai l a b l e  p ri o r  to  c o m b u s ti b l e s  b e i n g b r o u g h t o n  s i te .

7 . 1 . 3    Wa te r  s to r ag e  ta n ks  s h a l l  b e  i n s p e c te d ,  te s te d ,  a n d  m a i n ‐
ta i n e d  i n  a c c o r d an c e  wi th  N F PA 2 5 .

7 . 1 . 4    T h e  wa te r  s u p p l y s o u r c e  s h al l  b e  m ai n ta i n e d  a n d  a c c e s s i ‐
b l e  o n  a  ye ar-r o u n d  b a s i s .

7 . 1 . 5    I n  l o c a ti o n s  wh e r e  ad e q u ate  m u n i c i p a l -typ e  wa te r
s ys te m s  a r e  n o t p r o vi d e d  a n d  ad d i ti o n al  fr e  p r o te c ti o n  i s
n e e d e d ,  m i n i m u m  wa te r  s u p p l i e s  s h a l l  b e  e s tab l i s h e d  i n ,  o r

tr an s p o r tab l e  to ,  th e  d e s i g n ate d  a r e a.

7 . 1 . 6    U n l e s s  o th e r wi s e  p e r m i tte d  b y th e  AH J ,  al l  ap p r o ve d
n o n p r e s s u r i z e d  wate r  s u p p l y s o u r c e s  s h al l  b e  a c c e s s i b l e  u s i n g

d r y h yd r an ts  th a t m e e t 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 .

7 . 1 . 7    Wa te r  s u p p l y s o u r c e s  s h a l l  m ai n ta i n  a  u s ab l e  vo l u m e  th at
i s  c o n s i s te n t wi th  th e  m i n i m u m  c ap ac i ty an d  d e l i ve r y r e q u i r e ‐
m e n ts  p r e s c r i b e d  i n  th i s  s ta n d a r d  an d  th at i s  o f ad e q u ate  avai l a‐
b i l i ty,  as  d e m o n s tr a te d  b y an  avai l a b i l i ty s tu d y.

N 7 . 1 . 7 . 1    T h e  a va i l ab i l i ty s tu d y s h a l l  c o n s i d e r  a l l  r e l e van t a d ve r s e
we ath e r  c o n d i ti o n s  o r  s e as o n al  var i ati o n s ,  c o r r e s p o n d i n g,  at a

m i n i m u m ,  to  a  2 0 ‐ye ar  r e c u r r e n c e  i n te r va l  ( 5  p e r c e n t an n u al
e x c e e d a n c e  p r o b a b i l i ty) ,  o r  an  e q u i val e n t m e as u r e  ac c e p tab l e
to  th e  AH J .

N 7 . 1 . 7 . 2    T h e  avai l ab i l i ty s tu d y s h al l  c o n s i d e r  s i gn ifc an tl y
ad ve r s e  o p e r ati o n al  e ve n ts  a n d  c o n d i ti o n s  ap p l i c a b l e  to  th e

m e th o d  o f e x tr ac ti o n ,  i n c l u d i n g th o s e  r e l a te d  to  ac c e s s ,  e q u i p ‐
m e n t r e l i ab i l i ty,  a n d  m ai n te n a n c e  p r ac ti c e s .

N 7 . 1 . 7 . 3    T h e  to tal  ave r a ge  avai l a b i l i ty o n  an  a n n u al  b a s i s  s h a l l
b e  n o  l e s s  th a n  9 5  p e r c e n t,  o r  a n  e q u i va l e n t m e as u r e  ac c e p ta‐
b l e  to  th e  AH J .

N 7 . 1 . 8    Wh e r e  r e q u i r e d  b y th e  AH J ,  a r e c o g n i z e d  wa te r  s u p p l y
s h a l l  b e  p r o vi d e d  i n  l i e u  o f th e  m i n i m u m  wa te r  s u p p l y,  a s  d e te r ‐
m i n e d  i n  C h ap te r  4 .

7 . 2 *  Wate r U s e  Agre e m e n ts .    I f a  p r i va te  wa te r  s u p p l y s o u r c e  i s
to  b e  u s e d  to  m e e t 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 ,  a l e g al

a gr e e m e n t e s ta b l i s h i n g  ac c e s s  to  an d  u s e  o f th e  wate r  s o u r c e
s h a l l  b e  r e c o r d e d .

7 . 3  I d e n ti fyi n g Wate r S o urc e s .    A wate r  s o u r c e  i n d i c ato r
ap p r o ve d  b y th e  AH J  s h a l l  b e  e r e c te d  at e ac h  wa te r  p o i n t i d e n ‐
ti fyi n g  th e  s i te  fo r  fr e  d e p a r tm e n t e m e r g e n c y u s e .

7 . 4  Fi re  H o s e  C o n n e c ti o n s .    An y ftti n g p r o vi d e d  at a  wate r
s o u r c e  to  p e r m i t a  fr e  ap p ar a tu s  to  c o n n e c t to  th e  wate r  s o u r c e
s h a l l  b e  ap p r o ve d  b y th e  AH J  an d  s h a l l  c o n fo r m  to  N F PA 1 9 6 3 .

7 . 5 *  Ac c e s s  to  Wate r S o u rc e s .    Ro a d s  p r o vi d i n g  a  m e an s  o f
ac c e s s  to  a n y r e q u i r e d  wate r  s u p p l y s h al l  b e  c o n s tr u c te d  an d

m a i n tai n e d  i n  ac c o rd an c e  wi th  th e  fo l l o wi n g :

( 1 ) Ro ad ways  s h al l  h ave  a m i n i m u m  c l e ar  wi d th  o f 1 2  ft
( 3 . 7  m )  fo r  e a c h  l an e  o f tr ave l .

( 2 ) Tu r n s  s h al l  b e  c o n s tr u c te d  wi th  a m i n i m u m  r ad i u s  o f
1 0 0  ft ( 3 0 . 5  m )  to  th e  c e n te r l i n e .

( 3 ) T h e  m ax i m u m  s u s tai n e d  g r ad e  s h a l l  n o t e x c e e d
8  p e r c e n t.

( 4 ) Al l  c u t-an d -fl l  s l o p e s  s h a l l  b e  s ta b l e  fo r  th e  s o i l  i n vo l ve d .
( 5 ) B r i d ge s ,  c u l ve r ts ,  o r  g r ad e  d i p s  s h al l  b e  p r o vi d e d  at a l l

d r ai n ag e way c r o s s i n gs ;  r o a d s i d e  d i tc h e s  s h al l  b e  d e e p
e n o u gh  to  p r o vi d e  d r a i n ag e  wi th  s p e c i al  d r a i n ag e  fac i l i ‐

ti e s  ( ti l e ,  e tc . )  at al l  s e e p  ar e as  a n d  h i gh  wate r-tab l e
ar e as .

( 6 ) T h e  s u r fac e  s h al l  b e  tr e a te d  as  r e q u i r e d  fo r  ye ar-r o u n d
tr a ve l .

( 7 ) E r o s i o n  c o n tr o l  m e a s u r e s  s h a l l  b e  u s e d  as  n e e d e d  to
p r o te c t r o a d  d i tc h e s ,  c r o s s  d r ai n s ,  an d  c u t- an d -fl l  s l o p e s .

( 8 ) * Wh e r e  tu r n ar o u n d s  a r e  u ti l i z e d  d u r i n g  fr efg h ti n g  o p e r ‐
a ti o n s ,  th e y s h a l l  b e  d e s i gn e d  wi th  a d i a m e te r  o f 1 2 0  ft
( 3 6 . 5  m )  o r  l ar g e r,  a s  r e q u i r e d ,  to  a c c o m m o d ate  th e
e q u i p m e n t o f th e  r e s p o n d i n g  fr e  d e p ar tm e n t.

( 9 ) L o ad -c ar r yi n g c ap ac i ty s h al l  b e  ad e q u ate  to  c a r r y th e
m a x i m u m  ve h i c l e  l o ad  e x p e c te d .

( 1 0 ) T h e  r o ad  s h a l l  b e  s u i ta b l e  fo r  al l -we a th e r  u s e .
( 1 1 ) Wh e n  a  b r i d ge  i s  r e q u i r e d  to  b e  u s e d  a s  p ar t o f a  fr e

ap p ar a tu s  ac c e s s  r o a d ,  i t s h al l  b e  c o n s tr u c te d  a n d  m ai n ‐
tai n e d  i n  ac c o r d an c e  wi th  n a ti o n al l y r e c o gn i z e d  s ta n d ‐
a r d s .  [ 1 : 1 8 . 2 . 3 . 5 . 5 . 1 ]

( 1 2 ) T h e  b r i d ge  s h al l  b e  d e s i g n e d  fo r  a  l i ve  l o ad  s u ffc i e n t to
c a r r y th e  i m p o s e d  l o a d s  o f fr e  ap p a r atu s .
[ 1 : 1 8 . 2 . 3 . 5 . 5 . 2 ]

( 1 3 ) Ve h i c l e  l o ad  l i m i ts  s h al l  b e  p o s te d  a t b o th  e n tr a n c e s  to
b r i d g e s  wh e r e  r e q u i r e d  b y th e  AH J .  [ 1 : 1 8 . 2 . 3 . 5 . 5 . 3 ]

Δ 7 . 6 *  M o b i l e  Wate r S up p l y Trai n i n g.    T h e  AH J  s h al l  d e te r m i n e
wh at tr ai n i n g  i s  r e q u i r e d  o f th e  fr e  d e p ar tm e n t p e r s o n n e l

i n vo l ve d  i n  m o b i l e  wate r  s u p p l y o p e r ati o n s .

7 . 7  Re c o rd s .

7 . 7 . 1 *    A r e c o r d  o f e ac h  wa te r  s u p p l y s h a l l  b e  p re p ar e d  an d
p e r i o d i c al l y u p d a te d .

7 . 7 . 2    T h e  r e c o r d s  s h al l  b e  r e tai n e d  i n  ac c o r d a n c e  wi th  th e
r e c o r d  r e te n ti o n  p o l i c y o f th e  j u r i s d i c ti o n  o r  s tate .

7 . 7 . 3    Re c o r d s  d e ve l o p e d  to  m e e t th e  r e q u i r e m e n ts  o f th i s
s tan d ar d  s h al l  b e  r e ta i n e d  fo r  a  m i n i m u m  o f 3  ye ar s  afte r  th e

ag r e e m e n t,  fac i l i ty,  o r  e q u i p m e n t i s  n o  l o n g e r  u s e d  fo r  i ts  o r i g i ‐
n a l  p u r p o s e .

C h ap te r 8    D r y H yd ran ts

Δ 8 . 1 *  C h ap te r S c o p e .    T h i s  c h a p te r  c o ve r s  th e  p l a n n i n g ,
p e r m i tti n g,  d e s i g n ,  i n s ta l l a ti o n ,  i n s p e c ti o n ,  an d  m ai n te n a n c e

o f d r y h yd r an ts .

8 . 2  P l an n i n g an d  P e r m i ts .    T h e  p l an n i n g,  p e r m i tti n g,  an d
d e s i g n  p r o c e s s e s  s h a l l  b e  c o m p l e te d  b e fo r e  th e  a c tu al  c o n s tr u c ‐

ti o n  b e g i n s .

8 . 2 . 1    P l an n i n g s h al l  b e  c o o r d i n a te d  am o n g p u b l i c  a n d  p r i va te
e n ti ti e s  th a t c o u l d  b e  i m p ac te d  b y th e  i n s tal l ati o n  o f a  d r y
h yd r an t.

8 . 2 . 2 *    Re q u i r e d  p e r m i ts  to  i n s ta l l  a  d r y h yd r an t s h al l  b e
o b tai n e d  p r i o r  to  i n s ta l l a ti o n .

8 . 3 *  D r y H yd ran t D e s i gn .

Δ 8 . 3 . 1 *    T h e  AH J  s h al l  ap p r o ve  al l  as p e c ts  o f th e  d r y h yd r an t
d e s i g n  an d  c o n s tr u c ti o n ,  i n c l u d i n g  th e  typ e  o f m a te r i al s ,  p i p e
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s i z e ,  s ys te m  ftti n g s  to  b e  u s e d ,  an d  q u al ifc ati o n s  o f th e  i n s tal ‐
l e r s .

8 . 3 . 2 *    As  a m i n i m u m ,  S c h e d u l e  4 0  p i p e  a n d  c o m p o n e n t
ftti n g s  s h a l l  b e  u s e d .

8 . 3 . 3 *    Al l  d r y h yd r an t s ys te m s  s h al l  b e  d e s i g n e d  an d  c o n s tr u c ‐
te d  to  p r o vi d e  a  m i n i m u m  fo w o f 1 0 0 0  gp m  ( 3 8 0 0  L / m i n )  at
d r aft.

8 . 3 . 4 *    T h e  wate r  s u p p l y s o u r c e  fo r  th e  d r y h yd r a n t s h a l l
p r o vi d e ,  o n  a  ye a r-r o u n d  b as i s ,  th e  r e q u i r e d  q u an ti ty o f wate r,
as  d e te r m i n e d  i n  C h ap te r  4 ,  an d  th e  m i n i m u m  fo w as  r e q u i r e d
i n  8 . 3 . 3 .

8 . 3 . 5 *    D r y h yd r an t s ys te m s  s h a l l  b e  d e s i g n e d  an d  c o n s tr u c te d
s o  th at s l o p e  an d  p i p i n g  c o nfg u r a ti o n s  d o  n o t i m p e d e  d r afti n g
c a p a b i l i ty.

8 . 3 . 6 *    Al l  e x p o s e d  s u r fa c e s  an d  al l  u n d e r g r o u n d  m e tal  s u r ‐
fa c e s  s h al l  b e  p r o te c te d  to  p r e ve n t d e te r i o r ati o n .

8 . 3 . 7 *    A m i n i m u m  n u m b e r  o f e l b o ws  s h a l l  b e  u s e d  i n  th e
p i p i n g  s ys te m .

8 . 3 . 8    S u c ti o n  h o s e  c o n n e c ti o n ( s )  s h a l l  b e  c o m p a ti b l e  wi th  th e
fr e  d e p a r tm e n t' s  h ar d  s u c ti o n  h o s e  s i z e  an d  s h a l l  c o n fo r m  to
N F PA 1 9 6 3 .  T h e  c o n n e c ti o n ( s )  s h al l  i n c l u d e  a  p r o te c ti ve  c ap .
T h e  c ap  an d  a d ap te r  s h al l  b e  o f m a te r i al s  th a t m i n i m i z e  r u s t
an d  g al va n i c  c o r r o s i o n .

8 . 3 . 9    D r y h yd r an t s ys te m  p i p i n g s h al l  b e  s u p p o r te d  an d / o r
s tab i l i z e d  u s i n g a p p r o ve d  e n g i n e e r i n g  d e s i g n  p r a c ti c e s .

8 . 3 . 1 0    S tab i l i z ati o n ,  p i p e  r e s tr ai n ts ,  o r  e q u i val e n t p r o te c ti o n
s h a l l  b e  e m p l o ye d  at e l b o ws ,  j o i n ts ,  an d  o th e r  s ys te m  s tr e s s
p o i n ts .

8 . 3 . 1 1    I n  ad d i ti o n  to  s tr e n g th  o f m ate r i a l s  a n d  s tr u c tu r al
s u p p o r t c r i te r i a,  d e s i g n  s h al l  s p e c i fy ap p r o p r i ate  a gg r e g ate s
an d  s o i l  m ate r i al s  to  b e  u s e d  to  b a c kfl l / c o ve r  p i p i n g d u r i n g
i n s ta l l ati o n .

8 . 3 . 1 2    Al l  c o n n e c ti o n s  s h al l  b e  c l e a n ,  an d  th e  ap p r o p r i ate
s e a l i n g m a te r i al s  s h al l  b e  u s e d  a c c o r d i n g  to  m an u fac tu r e r ' s
s p e c ifc ati o n s  s o  as  to  e n s u r e  th at a l l  j o i n ts  ar e  ai r ti gh t.

8 . 3 . 1 3 *    S ys te m  s tr a i n e r s  s h al l  b e  c o n s tr u c te d  to  p e r m i t
re q u i r e d  fr e  fo w.

8 . 4 *  D r y H yd ran t L o c ati o n s .

8 . 4 . 1    A m i n i m u m  o f 3  ft ( 0 . 9 1 4 4  m )  o f c l e ar,  u n o b s tr u c te d
s p ac e  s h a l l  b e  p r o vi d e d  ar o u n d  th e  d r y h yd r a n t.

8 . 4 . 2 *    D r y h yd r an ts  s h al l  b e  l o c a te d  s o  th at th e y a r e  a c c e s s i b l e
u n d e r  al l  we a th e r  c o n d i ti o n s .

8 . 4 . 3    T h e  d r y h yd r an t s ys te m  a n d  a c c e s s  to  th e  s i te  s h a l l  b e
d e ve l o p e d  i n  a  m a n n e r  th at al l o ws  th e  fr e  d e p a r tm e n t p u m p
to  c o n n e c t to  th e  h yd r a n t u s i n g n o t m o r e  th a n  2 0  ft ( 6  m )  o f
h ar d  s u c ti o n  h o s e .

8 . 4 . 4    D r y h yd r an ts  s h al l  b e  l o c ate d  a m i n i m u m  o f 1 0 0  ft
( 3 0  m )  fr o m  an y s tr u c tu r e .

8 . 4 . 5    N o  p ar ki n g  o r  o th e r  o b s tac l e s  s h al l  b e  al l o we d  wi th i n
2 0  ft ( 6  m )  o f th e  ac c e s s  s i d e  o f th e  h yd r an t.

8 . 4 . 6 *    D r y h yd r an ts  s h al l  b e  p r o te c te d  fr o m  d am a ge  b y ve h i c ‐
u l a r  an d  o th e r  p e r i l s ,  i n c l u d i n g  fr e e z i n g  an d  d am a ge  fr o m  i c e
an d  o th e r  o b j e c ts .

Δ 8 . 4 . 7 *    D r y h yd r an t l o c ati o n s  s h al l  b e  m ad e  vi s i b l e  fr o m  th e
m a i n  r o ad way b y r efe c ti ve  m a r ki n g a n d  s i g n ag e  ap p r o ve d  b y

th e  AH J .

8 . 4 . 8    Al l  i d e n tifc ati o n  s i g n s  s h a l l  b e  ap p r o ve d  b y th e  h i gh way
a u th o r i ty p r i o r  to  i n s tal l ati o n  i f th e y ar e  to  b e  l o c ate d  o n  th e

r i g h t-o f-wa y o r  ar e  s u b j e c t to  s ta te  l aws .

8 . 5 *  S trai n e r C l e aran c e .

8 . 5 . 1    T h e r e  s h al l  b e  n o t l e s s  th a n  2  ft ( 0 . 6  m )  o f wate r  ab o ve
th e  s tr a i n e r  an d  n o t l e s s  th a n  1  ft ( 0 . 3  m )  b e l o w th e  s tr ai n e r ,
u n l e s s  o th e r wi s e  au th o r i z e d  b y th e  AH J .

Δ 8 . 5 . 2    P l ac e m e n t o f th e  s tr ai n e r  s h a l l  b e  e s ta b l i s h e d  i n  c o n s i d ‐
e r ati o n  o f th e  avai l ab i l i ty s tu d y i n  a c c o r d an c e  wi th  7 . 1 . 7  to

e n s u r e  th e  avai l ab i l i ty o f wate r .

8 . 6 *  I n s tal l ati o n  P ro c e d u re  fo r D r y H yd ran t S ys te m .    T h e  AH J
s h a l l  e n s u r e  th at th e  i n s tal l ati o n  m e e ts  al l  d e s i gn  c r i te r i a .

8 . 7  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e  o f D r y H yd ran ts .

8 . 7 . 1 *    D r y h yd r a n ts  s h al l  b e  i n s p e c te d  at l e a s t q u ar te r l y an d
m a i n tai n e d  a s  n e c e s s ar y to  ke e p  th e m  i n  g o o d  o p e r a ti n g c o n d i ‐

ti o n .

8 . 7 . 2    T h o r o u gh  s u r ve ys  s h al l  b e  c o n d u c te d ,  to  r e ve al  a n y d e te ‐
r i o r ati o n  i n  th e  wate r  s u p p l y s i tu ati o n  i n  p o n d s ,  s tr e am s ,  o r
c i s te r n s .

8 . 7 . 3    Ve ge tati o n  s h a l l  b e  c l e a r e d  fo r  a  m i n i m u m  3  ft ( 0 . 9  m )
r ad i u s  fr o m  ar o u n d  h yd r an ts .

8 . 7 . 4    T h e  r efe c ti ve  m ate r i al  m a r ki n g th e  h yd r an t an d  s i gn a ge
s h a l l  b e  i n s p e c te d  a t l e as t an n u al l y to  ve r i fy th at i t i s  b e i n g
m a i n tai n e d  i n  ac c o r d a n c e  wi th  8 . 4 . 7 .

8 . 7 . 5    H yd r an t r i s e r s  s h a l l  b e  p r o te c te d  fr o m  u l tr a vi o l e t ( U V)
d e g r ad a ti o n  b y p ai n ti n g o r  o th e r  m e as u r e s .

8 . 7 . 6 *    T h e  h yd r a n ts  s h a l l  b e  fo w te s te d  at l e as t a n n u al l y wi th
an  a p p r o ve d  p u m p  to  e n s u r e  th at th e  m i n i m u m  d e s i g n  fo w i s

m a i n tai n e d .

N 8 . 7 . 7    I n s p e c ti o n ,  te s ti n g ,  an d  m ai n te n an c e  o f d r y h yd r an ts
s h a l l  b e  p e r fo r m e d  b y a  q u al ife d  p e r s o n .

8 . 8 *  Re c o rd s  fo r D r y H yd ran ts .    T h e  AH J  s h al l  m ai n ta i n ,  i n  a
s a fe  l o c ati o n ,  m a p s  a n d  r e c o r d s  o f e ac h  d r y h yd r an t i n s tal l a ti o n

an d  th e  s u b s e q u e n t te s ts ,  i n s p e c ti o n s ,  m ai n te n a n c e ,  an d
r e p ai r s  to  th e  d r y h yd r a n t.

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.

A. 1 . 2    I n  s o m e  ar e a s ,  wa te r  s u p p l y s ys te m s  h a ve  b e e n  i n s tal l e d
fo r  d o m e s ti c  wa te r  p u r p o s e s  o n l y.  T h e s e  s ys te m s  c o u l d  b e

e q u i p p e d  wi th  h yd r a n ts  th at m i g h t n o t h ave  th e  vo l u m e ,  p r e s ‐
s u r e ,  an d  d u r ati o n  o f fo w n e e d e d  fo r  ad e q u ate  fr efg h ti n g
p u r p o s e s .  Wh e r e  s u c h  c o n d i ti o n s  e x i s t,  th i s  s tan d a r d  an d

a n n e x  s h o u l d  b e  a p p l i e d  i n  wate r  s u p p l y m a tte r s .

A. 1 . 3 . 2    L o c ati o n s  s u c h  as  th e s e  r e q u i r e  i n d i vi d u a l  e va l u ati o n s
to  d e te r m i n e  th e  m i n i m u m  wate r  s u p p l y to  p r o te c t th e  h az ar d s

p r e s e n t.
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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 a l ;  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  ag e 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 .

N A. 3 . 3 . 3  Avai l ab i l i ty.    F a c to r s  th at c a n  r e d u c e  th e  avai l ab i l i ty o f
a d efn e d  u s ab l e  vo l u m e  o f wa te r  i n c l u d e  ad ve r s e  we ath e r
c o n d i ti o n s  an d  s e a s o n a l  var i ati o n s  ( e . g . ,  d r o u g h t,  fr e e z i n g
te m p e r a tu r e s ,  a n d  fo o d i n g) .  Ad d i ti o n al l y,  b as e d  o n  th e
m e th o d  o f e x tr a c ti o n ,  a d ve r s e  o p e r ati o n al  c o n d i ti o n s ,  i n c l u d ‐
i n g th o s e  as  a r e s u l t o f r e l i ab i l i ty i s s u e s  a n d  m ai n te n a n c e  p r ac ti ‐
c e s ,  m i g h t n e e d  to  b e  c o n s i d e r e d .  C o n s i d e r ati o n  s h o u l d  b e
gi ve n  a s  to  h o w ac c e s s i b i l i ty c an  var y o r  b e  p r e c l u d e d  d u r i n g
c e r tai n  ti m e s  o f th e  ye ar.

N A. 3 . 3 . 4  Avai l ab i l i ty S tu d y.    T h e r e  ar e  m an y d i ffe r e n t typ e s  o f
b o d i e s  o f wate r  th a t c a n  b e  u s e d  as  wa te r  s o u r c e s  fo r  al te r n a ti ve
wate r  s u p p l i e s .  T h e r e fo r e ,  o n e  typ e  o f s tu d y c an n o t ap p l y to  a l l
wate r  s o u r c e s .

I n  s o m e  i n s ta n c e s ,  a d e ta i l e d  an a l ys i s  i s  r e q u i r e d .  I n  o th e r
i n s ta n c e s ,  th e  fr e  d e p ar tm e n t' s  m e th o d s  o f o p e r a ti o n  a n d  th e
l i m i ta ti o n s  o f th o s e  o p e r ati o n s  c a n  b e  r e vi e we d  i n  c o n j u n c ti o n
wi th  th e  h i s to r i c al  l o w-wate r  r e c o r d s  fo r  th e  wate r  s o u r c e  to
d e te r m i n e  i f a n  a c c e p ta b l e  am o u n t o f wate r  c an  b e  a c q u i r e d .

T h e  fo l l o wi n g  typ e s  o f wate r  s o u r c e s  a n d  e va l u a ti o n  m e th o d s
p r o vi d e  a d d i ti o n al  g u i d a n c e  o n  th e  r e c o gn i ti o n  a n d  r e c e r tifc a‐
ti o n  p r o c e s s .

Impounded Ponds.  T h e s e  ve r y s m al l  r e s e r vo i r s  ar e  c r e a te d  b y
d am m i n g  m i n o r  p e r e n n i al  o r  i n te r m i tte n t s tr e a m s .  A typ i c al
e x a m p l e  wo u l d  b e  a s m a l l  p o n d  c r e ate d  fo r  l i ve s to c k o r  i r r i g a‐
ti o n  p u r p o s e s  o n  a n  ag r i c u l tu r al  p r o p e r ty.  Wate r  s u p p l y l e ve l s
i n  th e s e  p o n d s  c an  b e  h i g h l y d e p e n d e n t o n  r u n o ff fr o m  th e
fe e d i n g  wate r s h e d ,  al th o u g h  s o m e  i n p u ts  fr o m  d i r e c t p r e c i p i ta‐
ti o n  a n d  g r o u n d wate r  i nfl tr a ti o n  ar e  p o s s i b l e .  T h e s e  ar e
fu r th e r  d i ffe r e n ti a te d  fr o m  o th e r  typ e s  o f r e s e r vo i r s  b y th e  fac t
th a t th e  wa te r  l e ve l  i s  n o t a c ti ve l y m a n ag e d ,  al th o u gh  a  m ax i ‐
m u m  wate r  l e ve l  c a n  b e  m a i n tai n e d  b y m e an s  o f p i p e  o u tl e ts  o r

s p i l l wa ys .  S i g n ifc an t wa te r  l o s s  c a n  o c c u r  th r o u gh  e vap o r ati o n ,
tr a n s p i r a ti o n ,  an d  i r r i g ati o n .

T h e s e  p o n d s  c a n  b e  e ffe c ti ve l y m o d e l e d  b y u s i n g  th e  U n i te d
S tate s  D e p a r tm e n t o f Agr i c u l tu r e ’ s  ( U S D A)  N atu r al  Re s o u r c e s

C o n s e r vati o n  S e r vi c e ’ s  ( N RC S )  Re s e r vo i r  O p e r a ti o n s  ( RE S O P ) ,
th e  S o i l ,  P l an t,  Atm o s p h e r e ,  Wate r  ( S PAW)  p r o gr a m ,  o r  o th e r
s i m i l a r  wate r-b u d g e t m e th o d s .  T h e  m ai n  p ar am e te r s  o f th e s e

p r o gr a m s  to  b e  c o n s i d e r e d  i n c l u d e  th e  i nfo w o f wate r  s o u r c e s
s u c h  as  g r o u n d  we l l s ,  p r e c i p i ta ti o n ,  a n d  r u n o ff fr o m  wa te r s h e d
ar e as ,  as  we l l  a s  th e  o u tfo w c au s e d  b y e vap o r ati o n ,  tr an s p i r a‐

ti o n ,  s e e p ag e ,  i r r i g ati o n ,  an d  l i ve s to c k d e m a n d s .  H i g h  s to r a ge
an d  l o w s to r ag e  l i m i ta ti o n s  o f th e  p o n d  s h o u l d  n o t b e
d i s m i s s e d  i n  th e  e val u ati o n .  T h e  l o w wate r  s tag e  s to r a ge  e l e va‐

ti o n  s h o u l d  b e  i d e n tife d  a n d  c o m p a r e d  to  th e  fr e  d e p a r t‐
m e n t’ s  m e th o d s  o f o p e r ati o n  to  d e te r m i n e  th e  r e c o gn i ti o n
s tatu s .

F o r  i n i ti a l  r e c o g n i ti o n ,  e s ti m a te s  o f m i n i m u m  u s ab l e  vo l u m e
a n d  a l l o wab l e  e x tr ac ti o n  r ate s  an d  d u r a ti o n s  s h o u l d  b e

o b tai n e d  fr o m  a  q u al ife d  p r o fe s s i o n a l .  S p e c i al  a tte n ti o n
s h o u l d  b e  g i ve n  to  th e  i m p ac ts  o f fr e e z i n g a n d  d r o u gh t o n
u s ab l e  wate r  vo l u m e  an d  a c c e s s i b i l i ty.  D o c u m e n tati o n  o f h o w

th e  wa te r  wi l l  b e  e x tr a c te d  ( e . g. ,  d r y h yd r an ts  o r  p u m p i n g
a p p ar atu s )  a n d  ac c e s s  p e r m i s s i o n  s h o u l d  b e  p r o vi d e d  b y th e
fr e  d e p ar tm e n t.  Re gu l ar  a n n u al  r e c e r tifc ati o n  o f th e s e  s o u r ‐

c e s  i s  d o n e  b y vi s u a l l y o b s e r vi n g  l o w wa te r  o c c u r r e n c e s .  T h i s
p r o c e s s  i s  c r i ti c al ,  d u e  to  th e i r  s m al l  s i z e  an d  d yn a m i c  n a tu r e .
Vo l u m e  m u s t b e  r e -as s e s s e d ,  an d  d o c u m e n tati o n  o f an n u al  d r y

h yd r an t fo w te s ts  a n d  e x te n d e d  p e r i o d s  o f l o w wate r  s tag e  s to r ‐
ag e  e ve n ts  m u s t b e  d o c u m e n te d ,  m a i n tai n e d ,  an d  e val u ate d  fo r

c o n ti n u e d  r e c o g n i ti o n  b y th e  fr e  d e p ar tm e n t.

Irrigation Wells.  D r a wi n g  fr o m  g r o u n d wate r,  th e s e  s ys te m s
h a ve  an  e ffe c ti ve l y u n l i m i te d  vo l u m e ,  b u t th e  fo w r a te  an d

d u r a ti o n  wi l l  va r y.  D a ta  c o n c e r n i n g  th e  fo w r ate ,  fo w d u r ati o n ,
an d  an y p o te n ti al  l i m i tati o n s  s h o u l d  b e  o b tai n e d  fr o m  th e

r e s u l ts  o f a we l l  d r a wd o wn  te s t o r  an  an a l ys i s  fr o m  a g r o u n d
wate r  fo w m o d e l .  F o r  i n i ti a l  r e c o g n i ti o n ,  th e  avai l ab i l i ty o f th e

wate r  s o u r c e  an d  p u m p i n g  o p e r ati o n s ,  e s ti m ate s  o f th e  m i n i ‐
m u m  u s ab l e  vo l u m e ,  a l l o wab l e  e x tr ac ti o n  r ate s  an d  d u r a ti o n s
s h o u l d  b e  e val u ate d  b y a q u al ife d  p r o fe s s i o n al .  T h e  r e c e r tifc a‐

ti o n  o f th e  s o u r c e s  s h o u l d  b e  b as e d  o n  th e  p e r fo r m a n c e  o f th e
we l l s ,  o r  as  d e te r m i n e d  b y th e  AH J .  A we l l  th at p r o d u c e s  p l e n ty
o f wate r,  r e c o ve r s  q u i c kl y,  an d  h a s  a  s m al l  d r a wd o wn  m i g h t

n e e d  o n l y r o u ti n e  c h e c ks .  O th e r  we l l s  m i gh t n e e d  to  b e  m o n i ‐
to r e d  c o n s tan tl y.

Large Inland Lakes.  S o m e  ve r y l a r ge  l a ke s  o c c u r r i n g  fa r  fr o m
th e  c o as t,  s u c h  as  th e  Gr e a t L ake s ,  h ave  c h ar ac te r i s ti c s  o f b o th
p o s t-g l a c i al  wa te r  b o d i e s  a n d  i n l a n d  s e a s .  T h e s e  m as s i ve  fr e s h ‐

wate r  l a ke s  ar e  u n i q u e  i n  te r m s  o f vo l u m e  a n d  s tab i l i ty an d
ge n e r a l l y r e p r e s e n t e x c e l l e n t s o u r c e s  o f fr e  p r o te c ti o n  wate r.
S o m e  fe atu r e s ,  s u c h  as  a  l o n g  a n d  g r ad u a l l y-tap e r i n g  l i tto r al

z o n e ,  c a n  m ake  th e  i n s tal l ati o n  o f d r y h yd r a n ts  c h al l e n gi n g
wh e n  c o n s i d e r i n g  b e a c h  a r e as  fo r  s u p p l y s o u r c e s .  Wh e r e  d e e p
i n l e ts  e x i s t o r  h a ve  b e e n  c r e a te d ,  l o c a l  d e p th  p r ofl e s  m ay b e

e x c e l l e n t fo r  d r y h yd r a n t i n s tal l a ti o n s .  I t i s  d i ffc u l t to  c o n s i d e r
th e s e  l a ke s  i n  a g e n e r al  fas h i o n  b e c au s e ,  l i ke  th e  s e a ,  th e i r
c h a r ac te r i s ti c s  a r e  h i gh l y d e p e n d e n t o n  l o c al  l i tto r a l  c o n d i ‐

ti o n s .  D e tai l e d  b ath ym e tr i c  d a ta  i s  o fte n  r e ad i l y a va i l a b l e  fr o m
N a ti o n al  O c e an i c  an d  Atm o s p h e r i c  Ad m i n i s tr ati o n  ( N O AA)
an d  s tate  ag e n c i e s  to  fa c i l i ta te  l o c a l  a s s e s s m e n ts .  T h e  vo l u m e  o f

th e s e  l ake s  i s  e s s e n ti al l y u n l i m i te d ,  b u t ac c e s s i b i l i ty c an  s ti l l  b e
an  i s s u e  d u e  to  ti d a l  i nfu e n c e s  o r  d u r i n g fr e e z i n g  c o n d i ti o n s .
S p e c i al  atte n ti o n  s h o u l d  b e  p ai d  to  th e  l o c a ti o n  an d  vi a b i l i ty o f
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an y d r y h yd r an ts  o r  o th e r  d r a fti n g  p o i n ts  u s e d  fo r  a c c e s s .
Vo l u m e  wi l l  l i ke l y r e q u i r e  r e c e r tifc a ti o n ,  b u t th e  d o c u m e n ta‐
ti o n  o f a n n u al  fo w te s ts  fo r  an y d r y h yd r an ts  s h o u l d  b e  p r o vi ‐
d e d  i n  o r d e r  to  e n s u r e  c o n ti n u e d  s e r vi c e ab i l i ty.

Large Reservoirs.  T h e s e  a r e  l ar g e -s c a l e  wate r  b o d i e s  c r e a te d  b y
th e  i m p o u n d m e n t o f o n e  o r  m o r e  m a j o r  p e r e n n i a l  s tr e am s .
T h e  d am s  u s e d  to  c r e a te  th e s e  r e s e r vo i r s  a r e  typ i c al l y l a r ge -
s c al e ,  an d  c an  o fte n  i n c l u d e  s i gn ifc an t am o u n ts  o f c o n c r e te ,
al th o u g h  s o m e  p ar ts  c a n  b e  o f e a r th e n  c o n s tr u c ti o n . T h e s e
l ar g e ,  d e e p - wate r  b o d i e s ,  h a ve  wa te r  c o l u m n  z o n a ti o n  l i ke  n atu ‐
ra l  l ake s .  T h i s  c a te g o r y i s  m e a n t to  c ap tu r e  th o s e  l a r ge  r e s e r ‐
vo i r s  c r e ate d  b y th e  Te n n e s s e e  Val l e y Au th o r i ty ( T VA) ,  U n i te d
S tate s  Ar m y C o r p s  o f E n g i n e e r s ,  an d  s i m i l a r  a ge n c i e s .  T h e s e
ar e  g e n e r al l y m u l ti -u s e  r e s e r vo i r s  th at s u p p l y d r i n ki n g an d  i r r i ‐
gati o n  wate r,  p r o vi d e  r e c r e ati o n ,  an d  p r o vi d e  p r o te c ti o n  fr o m
fo o d s .  Ac ti ve  m a n ag e m e n t o f wa te r  l e ve l s  i s  th e  h al l m ar k o f
th i s  c a te g o r y,  a n d  fu l l -ti m e  s ta ff i s  n o r m al l y i n vo l ve d  i n  m an a g‐
i n g th e s e  r e s e r vo i r s  a n d  d a m s .  M o d e l i n g  o f d e p th  fo r  fr e
p r o te c ti o n  p u r p o s e s  wi l l  b e  s i m p l ife d  b y th e  fac t o f th i s  ac ti ve
an d  i n te n ti o n al  m an ag e m e n t.  Ac c e s s i b i l i ty c a n  s ti l l  b e  an  i s s u e
wh e n  wa te r  l e ve l s  ar e  l o we r e d ,  o r  d u r i n g fr e e z i n g  c o n d i ti o n s .
D o c u m e n ta ti o n  o f vo l u m e  e s ti m ate s  c a n  b e  p r o vi d e d  b y th e
o wn i n g  a ge n c y,  b u t s p e c i a l  atte n ti o n  s h o u l d  b e  p ai d  to  th e  l o c a‐
ti o n  a n d  vi ab i l i ty o f an y d r y h yd r an ts  o r  o th e r  d r afti n g  p o i n ts
u s e d  fo r  ac c e s s .  Vo l u m e  wi l l  l i ke l y n o t r e q u i r e  r e c e r tifc ati o n ,
b u t d o c u m e n ta ti o n  o f an n u al  fo w te s ts  fo r  a n y d r y h yd r an ts
s h o u l d  b e  p r o vi d e d  to  e n s u r e  c o n ti n u e d  s e r vi c e ab i l i ty.

Seawater.  I n  c o as ta l  ar e a s ,  th e  o c e an  c an  r e p r e s e n t an  ab u n ‐
d an t an d  r e ad i l y ac c e s s e d  s o u r c e  o f fr e  p r o te c ti o n  wate r.
Vo l u m e  i s  n o t a n  i s s u e ,  al th o u g h  d e p th  c an  b e  h i g h l y var i ab l e
d u e  to  l o c a l  ti d al  an d  l i tto r al  c h ar a c te r i s ti c s .  D u e  to  h i g h l y va r i ‐
ab l e  l o c al  c o n d i ti o n s ,  i t i s  d i ffc u l t to  c o n s i d e r  m a r i ti m e  ar e a s
i n  a g e n e r al  way.  D e tai l e d  b a th ym e tr i c  a n d  ti d e  d ata i s  o fte n
re a d i l y avai l ab l e  fr o m  N O AA an d  s tate  ag e n c i e s  to  fa c i l i ta te
l o c al  a s s e s s m e n ts .  S p e c i al  atte n ti o n  s h o u l d  b e  p ai d  to  th e  l o c a‐
ti o n  a n d  vi ab i l i ty o f an y d r y h yd r an ts  o r  o th e r  d r afti n g  p o i n ts
u s e d  fo r  ac c e s s .  D o c u m e n ta ti o n  o f a n n u al  fo w te s ts  fo r  an y d r y
h yd r an ts  s h o u l d  b e  p r o vi d e d  to  e n s u r e  c o n ti n u e d  s e r vi c e ab i l i ty.

Storage Tanks.  T h e  i n i ti a l  r e c o g n i ti o n  o f th e  avai l ab i l i ty s tu d y
s h o u l d  i n c l u d e  an  e x a m i n ati o n  o f th e  d e s i gn  an d  i n s tal l a ti o n
b y a  q u a l ife d  p r o fe s s i o n al .  T h i s  s h o u l d  b e  d o n e  to  i n c l u d e  a n
as s e s s m e n t o f th e  fl l i n g m e c h an i s m ’ s  r e l i a b i l i ty a n d  fo w
c a p ac i ti e s .  Re c e r tifc ati o n  s h o u l d  i n c l u d e  th e  ve r ifc a ti o n  o f
r e gu l ar  fo w te s ti n g  to  e n s u r e  th at th e  c ap ab i l i ty o f th e  s o u r c e
h as  n o t d e c l i n e d  d u e  to  c o r r o s i o n ,  e n c r u s tati o n ,  o r  s i l tati o n .
Re c e r tifc ati o n  s h o u l d  al s o  i n c l u d e  an  e x am i n a ti o n  o f th e  fl l ‐
i n g  m e c h an i s m  to  e n s u r e  th at i t i s  s ti l l  val i d .

Streams.  T h e s e  a r e  n atu r a l l y-o c c u r r i n g  wa te r  b o d i e s  th at
c o n ve y r u n o ff a n d  gr o u n d wa te r  fr o m  h i g h e r  to  l o we r  e l e va ti o n s
wi th i n  a wa te r s h e d .  M a n y s tr e am s  h a ve  b e e n  d r am a ti c a l l y m o d i ‐
fe d  fr o m  th e i r  n a tu r al  c o n d i ti o n s ,  b u t a l l  s ti l l  fo l l o w th e  s a m e
ge n e r a l  c o u r s e  fr o m  h e ad wate r s  to  o u tl e ts .  I n c l u d e d  i n  th i s
c a te g o r y a r e  wa te r  b o d i e s  b e ar i n g d i ve r s e  l o c a l  n am e s :  r i ve r,
c r e e k,  b r a n c h ,  r u n ,  b r o o k,  a n d  fo r k,  am o n g o th e r s .  S i n c e  th e r e
i s  n o  u n i ve r s a l l y-a c c e p te d  n a m i n g c o n ve n ti o n ,  an d  b e c au s e  th e
s i z e  an d  fo w o f s tr e a m s  var i e s  c o n s i d e r a b l y a l o n g th e i r  c o u r s e ,
th e y a r e  al l  g r o u p e d  to g e th e r  u n d e r  th e  te r m  “ s tr e am . ”  S tr e a m s
c a n  b e  p e r e n n i a l  wi th  a  b a s e  fo w at al l  ti m e s ,  o r  i n te r m i tte n t
wi th  s e as o n al  p e r i o d s  o f n o  fo w.  Wa te r  vo l u m e  an d  fo w i s
m a i n tai n e d  b y a  c o m b i n ati o n  o f o ve r l a n d  r u n o ff an d  g r o u n d ‐
wate r  i n p u ts .  T h e  fo w c an  b e  h i g h l y var i ab l e  i n  m a n y s tr e am s
d u e  to  s e as o n al  fu c tu a ti o n s  i n  p r e c i p i tati o n .  E x tr ac ti o n  o f

wate r  fo r  i n d u s tr i a l  o r  i r r i g ati o n  p u r p o s e s  c o u l d  r e d u c e  fo w
c o n s i d e r ab l y o ve r  e x p e c te d  vo l u m e s .

O n l y p e r e n n i al  s tr e am s  s h o u l d  b e  c o n s i d e r e d  fo r  r e c o g n i ‐
ti o n ,  s i n c e  i n te r m i tte n t an d  e p h e m e r a l  s tr e am s  h a ve  n o  fo w a t
c e r tai n  ti m e s .  F o r  p e r e n n i al  s tr e am s ,  o ve r a l l  vo l u m e  i s  e s s e n ‐

ti al l y i nfn i te ,  b u t th e  r ate  a t wh i c h  i t c a n  b e  e x tr ac te d  c a n  b e
d i c tate d  b y th e  fo w.  Wh e r e  a va i l ab l e ,  l o w-fo w e s ti m ate s  fr o m
th e  U n i te d  S tate s  Ge o l o gi c al  S u r ve y ( U S GS )  S tr e a m S tats

m o d e l ,  a s  i n te r p r e te d  b y a  q u a l ife d  p r o fe s s i o n al ,  s h o u l d  b e
u s e d  to  d e te r m i n e  th e  s u i tab i l i ty o f a p r o p o s e d  d r aft s i te  fo r
r e c o g n i ti o n .  Wh e r e  S tr e am S ta ts  l o w-  fo w e s ti m ate s  ar e  n o t

avai l ab l e ,  l o c a l  c o n s e r va ti o n  d i s tr i c t o r  U S D A N RC S  s taff
s h o u l d  b e  ab l e  to  p r o vi d e  r e l i ab l e  e s ti m ate s  i n  ga ge d  r e a c h e s  o f
th e  s tr e am .  I n  u n g ag e d  r e a c h e s ,  a  q u al ife d  h yd r o l o gi s t wi l l  b e

r e q u i r e d .  D r y h yd r an ts  c a n  b e  i n s ta l l e d  i n  th e  s tr e a m  b e d  o r
m o u n te d  o n  b r i d ge s  o ve r  th e  s tr e a m .  I n  th e  c as e  o f b r i d ge -
m o u n t d r y h yd r a n ts  th at a r e  s to we d  o u t o f th e  wate r,  d o c u m e n ‐

ta ti o n  o f i c e -fr e e  c o n d i ti o n s  d u r i n g an  e x te n d e d  c o l d  p e r i o d
s h o u l d  b e  p r o vi d e d .  S p e c i al i z e d  d r y h yd r an t c o m p o n e n ts  c an
o p e r ate  i n  l o w-d e p th  c o n d i ti o n s  an d  c an  al l o w fo r  s u c c e s s fu l

i n s ta l l ati o n s  i n  s o m e wh at s h a l l o w s tr e am  r e a c h e s .  Al th o u g h
s tr e am  vo l u m e  i s  e s s e n ti al l y i nfn i te ,  th e  u s ab l e  fo w wi l l  d i c tate
th e  fr e q u e n c y o f th e  r e c e r tifc ati o n  i n te r val .  An y m a j o r  n e w

wi th d r a wal s  fr o m  th e  s tr e a m ,  s u c h  as  th o s e  d o n e  fo r  n e w i r r i g a‐
ti o n  s ys te m s ,  s h o u l d  tr i gg e r  an  e ar l y r e c e r tifc ati o n  as s e s s m e n t.
E x p l o i ta b l e  vo l u m e s  a n d  fo w d u r ati o n  m u s t b e  d e te r m i n e d  b y

a q u a l ife d  p r o fe s s i o n a l .  D o c u m e n tati o n  o f a n n u a l  fo w te s ts
fo r  an y d r y h yd r an ts  s h o u l d  a l s o  b e  p r o vi d e d  to  e n s u r e  c o n ti n ‐
u e d  s e r vi c e a b i l i ty.

A. 3 . 3 . 1 2  E x p o s u re  H az ard .    I f a s tr u c tu r e  i s  a C l a s s  3  o r  C l a s s  4
o c c u p an c y h az ar d ,  i t i s  an  e x p o s u r e  h az ar d  i f wi th i n  5 0  ft

( 1 5 . 2 4  m )  o f an o th e r  b u i l d i n g ,  r e g ar d l e s s  o f s i z e .

A. 3 . 3 . 1 3  Fi re  D e p ar tm e n t.    T h e  AH J  an d  th e  fr e  d e p ar tm e n t
h avi n g  j u r i s d i c ti o n  c a n  b e  th e  s am e  a ge n c y.  T h e  te r m  fre depart‐
ment i n c l u d e s  an y p u b l i c ,  go ve r n m e n ta l ,  p r i va te ,  i n d u s tr i al ,

tr i b a l ,  o r  m i l i tar y o r g an i z ati o n  e n g ag i n g  i n  th i s  typ e  o f ac ti vi ty.

A. 3 . 3 . 1 4  L arge  D i am e te r H o s e .    S u p p l y h o s e  i s  d e s i gn e d  to  b e
u s e d  at o p e r a ti n g p r e s s u r e s  n o t e x c e e d i n g 1 8 5  p s i  ( 1 2 7 5  kP a) .
Atta c k h o s e  i s  d e s i gn e d  fo r  u s e  a t o p e r ati n g  p r e s s u r e s  u p  to  a t

l e as t 2 7 5  p s i  ( 1 8 9 5  kP a) .

A. 3 . 3 . 1 9  M u tu al  Ai d / As s i s tan c e  Agre e m e n t.    O fte n  th e
r e q u e s t fo r  s u c h  ai d  to  b e  r e n d e r e d  c o m e s  o n l y afte r  an  i n i ti al

r e s p o n s e  h as  b e e n  m ad e  a n d  th e  e m e r g e n c y i n c i d e n t s tatu s  h a s
b e e n  d e te r m i n e d .

A. 3 . 3 . 2 7  S u b u rb  o r S u b urb an .    S u b u r b an  ar e a s  c an  i n c l u d e
p o p u l o u s  to wn s  o r  l ar g e  vi l l ag e s  o r  b e  l o c ate d  o u ts i d e  th e  o ff‐

c i al  l i m i ts  o f a  d e n s e l y s e ttl e d  c i ty o f 2 5 0 0  to  5 0 , 0 0 0  p e o p l e  p e r
c e n s u s  b l o c k,  o r  th o s e  ar e a s  th at i n te r fac e  wi th  th e  o u te r  r i m  o f
a n  u r b an  c l u s te r  ( U C ) .  S u b u r b a n  c o m m u n i ti e s  u s u a l l y e x i s t

wi th i n  c o m m u ti n g  d i s tan c e  o f u r b a n  a r e as  b u t e x h i b i t th e i r
o wn  j u r i s d i c ti o n al  au to n o m y.

N A. 3 . 3 . 2 8  U s ab l e  Vo l u m e .    U s ab l e  vo l u m e  i s  typ i c al l y th e
p o r ti o n  o f wate r  s to r ag e  th at i s  ab o ve  th e  r e q u i r e d  c l e ar a n c e
l e ve l  o f a  s tr a i n e r  a n d  b e l o w th e  m ai n ta i n e d  o r  h i s to r i c a l l y l o w

s tag e  s to r ag e  e l e va ti o n  o f th e  wate r  b o d y.  N o te  th a t th e  a c c e s s i ‐
b i l i ty to  th e  u s a b l e  vo l u m e  c a n  b e  gr e a tl y i nfu e n c e d  b y fu c tu ‐
a ti n g wate r  b o u n d a r i e s  ( e . g . ,  s h o r e l i n e s )  as  we l l  a s  th e  fr e

d e p a r tm e n t' s  m e th o d s  o f o p e r ati o n .

A. 3 . 3 . 3 0  Wate r S u p p l y O ffc e r ( WS O ) .    M an y p r o g r e s s i ve  r u r al
fr e  d e p ar tm e n ts  d e p e n d  o n  a wate r  s u p p l y o ffc e r  ( WS O ) .  T h e
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WS O  i s  th e  i n d i vi d u al  wh o  i m p l e m e n ts  th e  wate r  s u p p l y p r e -
fr e  p l an n i n g.  T h e  wo r k o f a p r o p e r l y tr ai n e d  a n d  e q u i p p e d
WS O  m a ke s  i t p o s s i b l e  fo r  th e  o ffc e r  s u p e r vi s i n g  th e  a c tu a l  fr e
attac k to  o p e r ate  o n  th e  b a s i s  o f r e l i a b l e  wate r  s u p p l y i n fo r m a‐
ti o n ,  to  c o o r d i n a te  th e  a ttac k wi th  th e  avai l ab l e  wa te r  s u p p l i e s ,
an d  to  a vo i d  d i ve r ti n g  h i s  o r  h e r  a tte n ti o n  fr o m  th e  atta c k to
th e  l o g i s ti c s  o f b a c ki n g  i t u p  wi th  a n  a d e q u a te  wa te r  s u p p l y.

T h e  WS O ' s  o ve r al l  r e s p o n s i b i l i ti e s  ar e  to  d e te r m i n e  wa te r
s u p p l y r e q u i r e m e n ts  o f th e  tar g e te d  s tr u c tu r e s ,  to  p l a n  avai l a‐
b i l i ty o f an d  ac c e s s  to  wate r  s o u r c e s ,  an d  to  e n s u r e  s u ffc i e n t
wate r  i s  p r o vi d e d  at e a c h  fr e  s i te .  T h e  WS O  s h o u l d  m a i n tai n
an d  h ave  avai l a b l e  a  c o m p l e te  s e t o f fl e s ,  i n c l u d i n g  l o c ati o n s  o f
wate r  s o u r c e s  an d  l i s ts  o f a va i l a b l e  a u to m a ti c  an d  m u tu a l  a i d
m o b i l e  wate r  s u p p l y a p p ar atu s .  M o d e r n  te c h n o l o g y i n  c o m p u t‐
e r s  m a ke s  i t fe as i b l e  fo r  e ve n  a  r e l a ti ve l y l o w-b u d g e t d e p a r t‐
m e n t to  r e d u c e  th i s  d a ta  to  e l e c tr o n i c  fl e s  th at c an  b e
m a i n tai n e d  a t th e  fr e  al a r m  c o m m u n i c ati o n  c e n te r  an d  p r o vi ‐
d e d  a t th e  s c e n e  o f e ve r y fr e .

T h e  WS O  p ar ti c i p ate s  i n  th e  p r e -fr e  p l an n i n g an d  i n  c a l c u ‐
l ati n g  th e  wa te r  s u p p l y r e q u i r e m e n ts  fo r  th e  va r i o u s  b u i l d i n g s
i n  th e  ar e a  u n d e r  th e  d e p ar tm e n t' s  j u r i s d i c ti o n .  To  s ati s fy th e s e
wate r  s u p p l y r e q u i r e m e n ts ,  th e  WS O  s h o u l d  s u r ve y th e  d i s tr i c t
an d  th e  s u r r o u n d i n g ar e a s  fo r  avai l ab l e  wate r  fo r  fr efg h ti n g
p u r p o s e s .  Wa te r  s u p p l i e s  m i gh t e x i s t o n  th e  p r o p e r ty to  b e
p r o te c te d  o r  m i gh t n e e d  to  b e  tr an s p o r te d .  T h e  WS O  s h o u l d
d e ve l o p  p r e p l an s  an d  s e e  th at th e  fr e  d e p a r tm e n t i s  ke p t awar e
o f a l l  th e  wate r  s u p p l i e s  a va i l a b l e  to  th e  e n ti r e  a r e a.  T h e  WS O
m a i n tai n s  c l o s e  c o o r d i n ati o n  wi th  th e  fr e  d e p a r tm e n t tr ai n i n g
o ffc e r  a n d  p r o vi d e s  a s s i s tan c e  i n  j o i n t wate r  s u p p l y tr ai n i n g
s e s s i o n s  wi th  n e i gh b o r i n g  fr e  d e p a r tm e n ts .  T h e  WS O  s h o u l d
m a ke  p e r i o d i c  i n s p e c ti o n s  o f al l  wa te r  s u p p l i e s  a n d  s tr u c tu r al
c h a n ge s  i n  th e  d e p a r tm e n t' s  j u r i s d i c ti o n .

A l i s t o f al l  ap p ar a tu s ,  e q u i p m e n t,  a n d  p e r s o n n e l  a va i l ab l e  to
th e  WS O ' s  d e p ar tm e n t s h o u l d  b e  d e ve l o p e d .  Ar r a n ge m e n ts
s h o u l d  b e  d e ve l o p e d  fo r  s p e c ifc  ap p ar a tu s  an d  p e r s o n n e l  to
r e s p o n d  u n d e r  an  a u to m a ti c  a i d  ag r e e m e n t (fr s t al a r m
re s p o n s e )  o r  a m u tu a l  a i d  ag r e e m e n t ( c a l l e d  a s  n e e d e d ) .
N e e d s  wi l l  b e  d i c tate d  b y th e  n a tu r e  o f th e  s tr u c tu r e ( s )
i n vo l ve d  an d  th e  q u an ti ty o f wate r  r e q u i r e d .

At th e  fr e  s c e n e ,  th e  WS O ' s  d u ty i s  to  m ai n ta i n  c o n ti n u o u s
fr e  s tr e a m s  b y e s ta b l i s h i n g  s e ve r al  wa te r-h a u l i n g fa c i l i ti e s ,
as s e m b l i n g  wate r-c ar r yi n g e q u i p m e n t o f au to m ati c  a n d  m u tu al
ai d  d e p ar tm e n ts ,  an d  c al c u l a ti n g e s ti m a te d  a r r i val  ti m e s  o f
m o b i l e  wate r  s u p p l y a p p a r atu s ,  th r o u gh  a th o r o u gh  kn o wl e d ge
o f avai l a b l e  wa te r  s u p p l i e s  th r o u gh o u t a  wi d e  a r e a o f fr e
d e p a r tm e n t j u r i s d i c ti o n .

D e ve l o p i n g  a n d  s u s tai n i n g  l a r ge  fr e  fo w r e q u i r e s  th e  u s e  o f
s e ve r al  wa te r  s o u r c e s  as  we l l  as  s e ve r al  d r o p  ta n ks  wh e r e  wa te r
c a n  b e  d u m p e d .  T h e r e fo r e ,  r e l i a b l e  an d  e ffe c ti ve  c o m m u n i c a‐
ti o n  i s  n e c e s s a r y i n  d i r e c ti n g  m o b i l e  wate r  s u p p l i e s  s o  th a t ti m e
i s  n o t l o s t at th e  fl l  a n d  th e  d u m p  p o i n ts .  To  o b ta i n  wa te r
s u p p l y e ffc i e n c y,  a r ad i o  fr e q u e n c y s e p ar a te  fr o m  th at u s e d  fo r
th e  fr e g r o u n d  o p e r a ti o n s  s h o u l d  b e  as s i g n e d  to  th e  WS O  an d
th e  wate r  s u p p l y s i te  a n d  th e  m o b i l e  wa te r  s u p p l y ap p ar a tu s .
T h e  WS O  wi l l  a l s o  r e q u i r e  e ffc i e n t c o m m u n i c ati o n  wi th  th e
i n c i d e n t c o m m an d e r.

T h e  WS O  ( o r  d e s i g n e e )  m e e ts  wi th  p r o p e r ty o wn e r s  an d
o th e r s  to  s e c u r e  th e i r  p e r m i s s i o n  to  u s e  th e  wate r  s u p p l y,  to
d e ve l o p  an  a l l -we ath e r  r o a d  to  th e  s u p p l y,  a n d  to  i n s ta l l  d r y
h yd r a n ts .  T h e  i n s ta l l a ti o n  o f r o a d s  to ,  o r  d r y h yd r a n ts  i n ,  n avi ‐
ga b l e  wa te r  o r  we tl a n d s  m i g h t r e q u i r e  a  p e r m i t fr o m  ap p r o p r i ‐

ate  l o c a l ,  s ta te ,  o r  n ati o n al  ag e n c i e s .  T h e  WS O  s h o u l d  a l s o
c o n s u l t wi th  th e  o wn e r  i n  th e  d e s i g n  o f a  wa te r  s o u r c e  o n  a

p r o p e r ty to  b e  p r o te c te d .

A. 4 . 1 . 2    I n fo r m ati o n  n e e d e d  to  c o m p u te  th e  m i n i m u m  wa te r
s u p p l i e s  th a t s h o u l d  b e  c o l l e c te d  d u r i n g  b u i l d i n g s u r ve ys
i n c l u d e s  th e  fo l l o wi n g:

( 1 ) Ar e a  o f al l  fo o r s ,  i n c l u d i n g  atti c s ,  b a s e m e n ts ,  an d  c r awl
s p ac e s

( 2 ) H e i gh t b e twe e n  fo o r s  o r  c r awl  s p a c e s  an d  i n  th e  atti c s
fr o m  fo o r  to  r i d g e p o l e

( 3 ) C o n s tr u c ti o n  m a te r i al s  u s e d  i n  e ac h  b u i l d i n g ,  i n c l u d i n g
wal l s ,  fo o r s ,  r o o fs ,  c e i l i n gs ,  i n te r i o r  p ar ti ti o n s ,  s ta i r s ,  an d

s o  fo r th
( 4 ) O c c u p an c y( i e s )  o f b u i l d i n gs
( 5 ) E x p o s u r e s  to  th e  s tr u c tu r e  fr o m  o th e r  b u i l d i n g s  o r  yar d

s to r ag e  an d  s e p a r ati o n  d i s tan c e s
( 6 ) F i r e  p r o te c ti o n  s ys te m s  — au to m ati c  an d  m a n u a l  p r o te c ‐

ti o n  s ys te m s ,  h yd r a n ts ,  yar d  m ai n s ,  an d  o th e r  p r o te c ti o n
fac i l i ti e s

( 7 ) O n -p r e m i s e s  wate r  s u p p l i e s ,  i n c l u d i n g  n atu r a l  an d
c o n s tr u c te d  s o u r c e s  o f wa te r

A. 4 . 1 . 3    T h e  wate r  s u p p l y fo r  fr efgh ti n g  p u r p o s e s ,  as  s p e c ife d
i n  C h a p te r  4 ,  i s  c o n s i d e r e d  th e  m i n i m u m  wate r  s u p p l y.  T h e
AH J  c o u l d  d e te r m i n e  th at a  m u n i c i p al -typ e  wate r  s u p p l y i s

war r a n te d  ( see Annex G) .  T h i s  d e te r m i n a ti o n  m i gh t b e  m ad e  a s
a  r e s u l t o f o n -s i te  s u r ve y o f b u i l d i n g s  b y th e  fr e  d e p ar tm e n t
h a vi n g j u r i s d i c ti o n  o r  b y r e vi e w o f a r c h i te c tu r a l  p l an s  o f

p r o p o s e d  c o n s tr u c ti o n  an d  p l a n n e d  d e ve l o p m e n t.

A. 4 . 2 . 1    An n e x  H  p r o vi d e s  ta b l e s  wi th  p r e c a l c u l ate d  m i n i m u m
wate r  s u p p l i e s  b y o c c u p a n c y h a z a r d  a n d  c o n s tr u c ti o n  c l as s ifc a‐

ti o n  wh e r e  n o  e x p o s u r e s  a r e  p r e s e n t.

A. 4 . 3 . 1    S e e  An n e x  H  fo r  s am p l e  c a l c u l ati o n s  fo r  s tr u c tu r e s
wi th  e x p o s u r e  h a z a r d s .

A. 4 . 4    T h e  fo l l o wi n g i n fo r m a ti o n  o n  p e r m i tte d  r e d u c ti o n s  o f
fr e  fo w a n d  o th e r  fr e  fo w p r o vi s i o n s  i s  b a s e d  o n  N F PA 1 ,
S e c ti o n  1 8 . 4 .

O n e -  an d  Two - Fam i l y D we l l i n gs .  T h e  m i n i m u m  fr e  fo w a n d
fo w d u r ati o n  r e q u i r e m e n ts  fo r  o n e - an d  two -fam i l y d we l l i n g s
h a vi n g a fr e  fo w ar e a th at d o e s  n o t e x c e e d  5 0 0 0  ft2  ( 3 3 4 . 5  m 2 )

s h o u l d  b e  a t 1 0 0 0  gp m  ( 3 7 8 5  L / m i n )  o r  5 0 0  g p m  ( 1 9 0 0  L /
m i n )  wh e n  an  ap p r o ve d  a u to m a ti c  s p r i n kl e r  s ys te m  i s  i n s tal l e d

th r o u g h o u t an d / o r  s e p ar ate d  fr o m  o th e r  b u i l d i n gs  b y a m i n i ‐
m u m  o f 3 0  ft ( 9 . 1  m ) .  T h e  m i n i m u m  fr e  fo w d u r a ti o n  i s
1  h o u r.

A r e d u c ti o n  i n  r e q u i r e d  fr e  fo w o f 5 0  p e r c e n t i s  p e r m i tte d
wh e r e  th e  b u i l d i n g  i s  p r o vi d e d  wi th  an  ap p r o ve d  a u to m a ti c

s p r i n kl e r  s ys te m .

A r e d u c ti o n  i n  th e  r e q u i r e d  fr e  fo w o f 2 5  p e r c e n t i s  al s o
p e r m i tte d  wh e r e  th e  b u i l d i n g  i s  s e p a r ate d  fr o m  o th e r  b u i l d i n gs
b y a m i n i m u m  o f 3 0  ft ( 9 . 1  m ) .

T h e  r e d u c ti o n  fo r  an  ap p r o ve d  au to m ati c  s p r i n kl e r  s ys te m
a n d / o r  s e p ar a te d  fr o m  o th e r  b u i l d i n gs  c an n o t r e d u c e  th e

r e q u i r e d  fr e  fo w to  l e s s  th a n  5 0 0  g p m  ( 1 9 0 0  L / m i n ) .

F i r e  fo w a n d  fo w d u r a ti o n  fo r  d we l l i n gs  h avi n g  a fr e  fo w
a r e a i n  e x c e s s  o f 5 0 0 0  ft2  ( 3 3 4 . 5  m 2 )  c an n o t b e  l e s s  th an  th a t
s p e c ife d  fo r  b u i l d i n gs  o th e r  th a n  o n e - an d  two -fam i l y d we l l ‐

i n g s .



1 1 4 2 - 1 6 WAT E R S U P P L I E S  F O R S U B U RB AN  AN D  RU RAL  F I RE F I GH T I N G

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 .

B u i l d i n gs  O th e r T h an  O n e -  an d  Two - Fam i l y D we l l i n gs .  T h e
m i n i m u m  fr e  fo w an d  fo w d u r ati o n  fo r  b u i l d i n gs  o th e r  th a n
o n e - a n d  two - fa m i l y d we l l i n g s  s h o u l d  n o t b e  l e s s  th a n  1 0 0 0  gp m
( 3 7 8 5  L / m i n )  o r  6 0 0  g p m  ( 2 2 7 0  L / m i n )  wh e n  th e  b u i l d i n g  i s

p r o te c te d  th r o u gh o u t b y an  ap p r o ve d  a u to m a ti c  s p r i n kl e r
s ys te m  an d  q u i c k r e s p o n s e  s p r i n kl e r s  a r e  u ti l i z e d  th r o u g h o u t.

A r e d u c ti o n  i n  th e  r e q u i r e d  fr e  fo w o f 7 5  p e r c e n t i s  p e r m i t‐
te d  wh e n  th e  b u i l d i n g  i s  p r o te c te d  th r o u g h o u t b y an  ap p r o ve d

a u to m a ti c  s p r i n kl e r  s ys te m .

A r e d u c ti o n  i n  th e  r e q u i r e d  fr e  fo w o f 7 5  p e r c e n t i s  p e r m i t‐
te d  wh e n  th e  b u i l d i n g  i s  p r o te c te d  th r o u g h o u t b y an  ap p r o ve d

a u to m a ti c  s p r i n kl e r  s ys te m ,  wh i c h  u ti l i z e s  q u i c k r e s p o n s e  s p r i n ‐
kl e r s  th r o u g h o u t.  T h e  r e s u l ti n g  fr e  fo w s h o u l d  n o t b e  l e s s
th an  6 0 0  g p m  ( 2 2 7 0  L / m i n ) .

A. 5 . 2    T h e  o c c u p a n c y h az ar d  c l a s s ifc a ti o n  n u m b e r  i s  a m a th e ‐
m ati c al  fac to r  to  b e  u s e d  i n  c al c u l ati n g  m i n i m u m  wate r
s u p p l i e s .  T h e  l o we s t o c c u p an c y h az ar d  c l a s s ifc ati o n  n u m b e r  i s

3 ,  an d  i t i s  as s i g n e d  to  th e  h i g h e s t h az ar d  gr o u p .  T h e  h i gh e s t
o c c u p an c y h a z a r d  c l as s ifc a ti o n  n u m b e r  i s  7 ,  an d  i t i s  a s s i gn e d
to  th e  l o we s t h az ar d  g r o u p .

A. 5 . 2 . 1 . 1    I n  s e ve r e  h a z a r d  o c c u p an c i e s ,  th e  q u an ti ty o r
c o m b u s ti b i l i ty o f c o n te n ts  i s  e x p e c te d  to  d e ve l o p  ve r y h i gh

r ate s  o f s p r e ad  a n d  h e at r e l e as e .

A. 5 . 2 . 2 . 1    I n  h i g h  h az ar d  o c c u p a n c i e s ,  th e  q u a n ti ty o r
c o m b u s ti b i l i ty o f c o n te n ts  i s  e x p e c te d  to  d e ve l o p  h i g h  r a te s  o f

s p re ad  a n d  h e at r e l e as e .

A. 6 . 2    T h e  c o n s tr u c ti o n  c l as s ifc a ti o n  n u m b e r  i s  a  m a th e m ati ‐
c a l  fa c to r  to  b e  u s e d  i n  c al c u l a ti n g m i n i m u m  wa te r  s u p p l i e s .
T h e  s l o we s t b u r n i n g  o r  l o we s t h a z a r d  typ e  o f c o n s tr u c ti o n ,  fr e -

r e s i s ti ve ,  i s  c o n s tr u c ti o n  c l as s ifc ati o n  0 . 5 .  T h e  fas te s t b u r n i n g
o r  h i gh e s t h az ar d  typ e  o f c o n s tr u c ti o n ,  wo o d  fr a m e ,  i s
c o n s tr u c ti o n  c l a s s ifc ati o n  1 . 5 .

A. 6 . 3 . 1    T h e  typ e s  o f c o n s tr u c ti o n  i n c l u d e  fve  b as i c  typ e s
d e s i g n ate d  b y r o m a n  n u m e r a l s  a s  Typ e  I ,  Typ e  I I ,  Typ e  I I I ,  Typ e

I V,  an d  Typ e  V.  T h i s  s ys te m  o f d e s i gn a ti n g typ e s  o f c o n s tr u c ti o n
a l s o  i n c l u d e s  a  s p e c ifc  b r e akd o wn  o f th e  typ e s  o f c o n s tr u c ti o n
th ro u g h  th e  u s e  o f a r ab i c  n u m b e r s .  T h e s e  n u m b e r s  fo l l o w th e

r o m a n  n u m e r al  n o tati o n  wh e r e  i d e n ti fyi n g  a typ e  o f c o n s tr u c ‐
ti o n  ( e . g . ,  Typ e  I -4 4 2 ,  Typ e  I I - 1 1 1 ,  Typ e  I I I -2 0 0 ) .

T h e  a r ab i c  n u m b e r s  fo l l o wi n g  e ac h  b as i c  typ e  o f c o n s tr u c ‐
ti o n  ( e . g . ,  Typ e  I ,  Typ e  I I )  i n d i c ate  th e  fr e  r e s i s ta n c e  r a ti n g

r e q u i r e m e n ts  fo r  c e r tai n  s tr u c tu r al  e l e m e n ts  as  fo l l o ws :

( 1 ) F i r s t a r ab i c  n u m b e r :  E x te r i o r  b e a r i n g  wal l s
( 2 ) S e c o n d  a r ab i c  n u m b e r :  C o l u m n s ,  b e a m s ,  g i r d e r s ,  tr u s s e s

an d  ar c h e s ,  s u p p o r ti n g  b e a r i n g  wa l l s ,  c o l u m n s ,  o r  l o ad s
fr o m  m o r e  th a n  o n e  fo o r

( 3 ) T h i r d  ar a b i c  n u m b e r :  F l o o r  c o n s tr u c ti o n

S p e c ifc  fr e  r e s i s tan c e  r ati n g s  ar e  fo u n d  i n  Tab l e  6 . 3 . 1 ,  an d
ad d i ti o n al  i n fo r m a ti o n  i s  fo u n d  i n  N F PA 2 2 0 .

A. 7 . 1 . 1    Al th o u gh  m o s t wate r  i s  ac c e p tab l e  fo r  fr efg h ti n g
p u r p o s e s ,  th e r e  m i g h t b e  s u s p e n d e d  p a r ti c u l a te s  o r  c o n tam i ‐

n a n ts  th at c o u l d  p r o ve  h ar m fu l  to  th e  fr e  p u m p  s ys te m s  o r  fr e ‐
fgh ti n g  a ge n ts  b e i n g u s e d  an d  s h o u l d  b e  a vo i d e d .

•

A. 7 . 2    D u r i n g p r e -fr e  p l an n i n g,  th e  fr e  d e p a r tm e n t s h o u l d
m a ke  a r r an g e m e n ts  wi th  th e  o wn e r s  o f wate r  s u p p l i e s  to  u s e
th e  wa te r  d u r i n g an  e m e r ge n c y.  S u c h  a gr e e m e n ts  s h o u l d  b e
m a d e  i n  wr i ti n g i n  c l o s e  c o o p e r ati o n  wi th  l e g al  c o u n s e l .

T h e  ag r e e m e n ts  s h o u l d  i d e n ti fy wh o  wi l l  b u i l d ,  s e r vi c e ,  an d
m a i n tai n  n e c e s s ar y ac c e s s  r o a d s  to  th e  s u p p l i e s ,  i n c l u d i n g s u c h
fu n c ti o n s  as  s n o w p l o wi n g  i n  c e r tai n  ar e as  o f th e  c o u n tr y.
F i g u r e  A. 7 . 2  s h o ws  a s am p l e  wate r  u s ag e  ag r e e m e n t.

A. 7 . 5    M o s t a r tifc i al  l ake s  ar e  c o n s tr u c te d  wi th  h e avy e a r th -
m o vi n g  e q u i p m e n t.  I n  o r d e r  fo r  th e  p r o p e r ty o wn e r  to
c o n s tr u c t a  r o a d wa y fo r  fr e  d e p a r tm e n t u s e ,  th e  AH J  s h o u l d
m a ke  th e  p r o p e r ty o wn e r  a war e  o f th e  n e e d s  o f th e  fr e  d e p ar t‐
m e n t wh i l e  th e  h e avy e q u i p m e n t i s  s ti l l  o n  th e  j o b .

Ac c e s s i b i l i ty s h o u l d  al ways  b e  c o n s i d e r e d .  M an y r e c r e a ti o n al
l ake s  ar e  p r o vi d e d  wi th  ac c e s s  b y r o ad s ,  d r i ve ways ,  an d  b o a t-
l au n c h i n g r a m p s  a n d  ar e  avai l a b l e  fo r  fr e  d e p a r tm e n t u s e .
S o m e  l a r ge  l a ke s ,  fo r m e d  b y a d am  o n  a r i ve r,  m i gh t h a ve  b e e n
c o n s tr u c te d  fo r  s u c h  p u r p o s e s  a s  to  g e n e r ate  p o we r,  fo r  fo o d
c o n tr o l ,  o r  to  r e gu l a te  th e  fo w o f a  r i ve r.  D u r i n g  c e r ta i n  p e r i ‐
o d s  o f th e  ye a r  ( d r o u g h ts ,  d r awd o wn s ,  e tc . ) ,  s u c h  b o d i e s  o f
wate r  c an  h a ve  ve r y l o w wate r  l e ve l s .  T h e  wa te r  u n d e r  s u c h
c o n d i ti o n s  m i g h t n o t b e  ac c e s s i b l e  to  th e  fr e  d e p ar tm e n t fo r
d r afti n g b y th e  fr e  d e p ar tm e n t p u m p i n g u n i t,  e ve n  wh e r e  a
p ave d  r o ad  fo r  b o at l au n c h i n g  h as  b e e n  p r o vi d e d  a n d  e x te n ‐
d e d  i n to  th e  wate r  at n o r m a l  wate r  l e ve l s  fo r  s e ve r al  fe e t o r
m e te r s .  U n d e r  s u c h  c o n d i ti o n s ,  o th e r  p r o vi s i o n s  s h o u l d  b e
m a d e  to  m a ke  th e  wate r  s u p p l y fu l l y ac c e s s i b l e  to  th e  fr e
d e p a r tm e n t.

A. 7 . 5 ( 8 )    Wh e r e  a 1 2 0  ft ( 3 6 . 5  m )  d i a m e te r  tu r n ar o u n d  o r
o th e r  m e a n s  fo r  th e  m o b i l e  wate r  s u p p l y ap p a r atu s  to  e x i t th e
wate r  s u p p l y l o c ati o n  i s  n o t fe as i b l e ,  a l a r ge  u n d e r g r o u n d  p i p e
tr a n s m i s s i o n  l i n e  c an  b e  l ai d  fr o m  th e  wa te r  s u p p l y to  th e  h i gh ‐
way an d  th e  m o b i l e  wate r  s u p p l y ap p ar a tu s  fl l e d  o n  th e  h i gh ‐
way r i gh t-o f- way.  H o we ve r,  a tu r n ar o u n d  o r  l o o p e d  fac i l i ty
c o u l d  s ti l l  b e  n e e d e d  i f th e  m o b i l e  wa te r  s u p p l y ap p ar a tu s
n e e d s  to  r e tu r n  to  th e  fr e  s c e n e  o ve r  th e  s am e  r o a d s  u s e d  to
re a c h  th e  wate r  s u p p l y s i te .

N A. 7 . 6    T h e  tr a i n i n g  o f fr e  d e p ar tm e n t p e r s o n n e l  i n vo l ve d  i n
m o b i l e  wa te r  s u p p l y i s  e s s e n ti a l  to  e n s u r e  a s a fe  an d  e ffc i e n t
o p e r ati o n  at fr e  s c e n e s  i n vo l vi n g  m o b i l e  wa te r  s u p p l y o p e r a‐
ti o n s .  N F PA 1 0 0 1 ,  N F PA 1 4 5 1 ,  an d  S e c ti o n  C . 9  s h o u l d  b e
c o n s u l te d  to  d e ve l o p  a tr a i n i n g  p r o gr a m  fo c u s e d  o n  m o b i l e
wate r  s u p p l y o p e r ati o n s .

N A. 7 . 7 . 1    T h e  r e c o r d s  c o u l d  i n c l u d e ,  b u t m i gh t n o t b e  l i m i te d
to ,  th e  fo l l o wi n g:

( 1 ) L o c ati o n  o f th e  wate r  s u p p l y s o u r c e
( 2 ) Ac c e s s  an d  wate r  u s ag e  ag r e e m e n t( s )  fo r  p r i va te  wate r

s u p p l i e s  ( i f ap p l i c ab l e )
( 3 ) I n s p e c ti o n ,  te s ti n g ,  a n d  m ai n te n a n c e  d o c u m e n tati o n
( 4 ) P l a n s  an d  d e s i gn  s p e c ifc ati o n s  fo r  th e  o r i gi n al  i n s tal l a‐

ti o n
( 5 ) U n i q u e  c h a r ac te r i s ti c s  o f th e  wa te r  s u p p l y s o u r c e  th a t

c o u l d  i m p ac t fr e  d e p ar tm e n t o p e r a ti o n s
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S A M P L E  WAT E R  U S AG E  AG R E E M E N T

I t  i s  u n d e r s t o o d  b y  t h e  o w n e r ( s )  a n d  t h e                                   go v e r n m e n t  ( h e r e i n a ft e r  c a l l e d  t h e                    

                                    F i r e  D e p a r t m e n t )  t h a t  t h i s  a gr e e m e n t  i s  s u b j e c t  t o  t h e  fo l l o w i n g c o n d i t i o n s :

 1 .  T h e  o w n e r ( s )  a r e  p e r m i t t e d  t o  t e r m i n a t e  t h i s  a gr e e m e n t  b y  w r i t t e n  n o t i c e  i f t h e                                F i r e  D e p a r t m e n t  

b r e a c h e s  a n y  t e r m s  a n d  c o n d i t i o n s  c o n t a i n e d  i n  t h i s  a gr e e m e n t .

 2 .  N e i t h e r  t h i s  a gr e e m e n t  n o r  a n y  r i gh t  o r  d u t y  i n  w h o l e  o r  i n  p a r t  b y  t h e  o w n e r ( s )  u n d e r  t h e  a gr e e m e n t  w i l l  b e  

a s s i gn e d ,  d e l e ga t e d ,  o r  s u b c o n t r a c t e d  w i t h o u t  t h e  w r i t t e n  c o n s e n t  o f t h e  o w n e r ( s ) .

 3 .  Al l  i t e m s  p l a c e d  o n  t h e  p r o p e r t y  o f t h e  o w n e r ( s )  b y  t h e                                   w i l l  r e m a i n  t h e  p r o p e r t y  o f t h e

 .  I f t h i s  a gr e e m e n t  i s  t e r m i n a t e d ,  t h e  o w n e r ( s )  w i l l  p e r m i t  t h e

a d e q u a t e  t i m e  t o  r e m o v e  s a i d  p r o p e r t y  a n d  r e t u r n  t h e  l a n d  t o  i t s  n a t u r a l  s t a t e .

 4 .  An y  a n d  a l l  d e b r i s  t h a t  i s  c r e a t e d  b y  a n d  d u r i n g t h e  e s t a b l i s h m e n t  o f t h e  d r a ft i n g s i t e  w i l l  b e  d i s p o s e d  o f 

b y  t h e                                    .

 5 .  N o  c u t t i n g o r  t r i m m i n g o f t r e e s  w i l l  b e  d o n e  o n  t h e  p r o p e r t y  o f t h e  o w n e r ( s )  u n l e s s  t h e                                      F i r e  

D e p a r t m e n t  s t a t e s  t h a t  s u c h  c u t t i n g i s /w i l l  b e  n e c e s s a r y  t o  p r o v i d e  u n i n t e r r u p t e d  a n d  c l e a r  t r a v e l  t o  t h e  s i t e ; 

h o w e v e r,  i n  n o  c a s e  w i l l  s u c h  c u t t i n g b e  a c t u a l l y  c o m p l e t e d  w i t h o u t  p r i o r  a p p r o v a l  o f t h e  o w n e r ( s ) .  

 6 .  T h e                                   w i l l  m a i n t a i n  t h e  a r e a  c o v e r e d  b y  t h i s  a gr e e m e n t  i n  a  s a fe  c o n d i t i o n  a t  a l l  t i m e s .  T h i s  

m a i n t e n a n c e  w i l l  a l s o  i n c l u d e  t h e  gr o u n d s k e e p i n g a r o u n d  t h e  s i t e .

 7 .  T h e                                   a gr e e s  t o  s a v e ,  k e e p  h a r m l e s s ,  d e fe n d ,  a n d  i n d e m n i fy  t h e  o w n e r ( s )  a n d  a l l  i t s  o ffi c e r s ,  

e m p l o y e e s ,  a n d  a ge n t s ,  a ga i n s t  a n y  a n d  a l l  l i a b i l i t y  c l a i m s ,  c o s t s  o f w h a t e v e r  k i n d  a n d  n a t u r e ,  fo r  i n j u r y  a n d  d e a t h  

o f a n y  p e r s o n  o r  p e r s o n s ,  a n d  fo r  l o s s  o r  d a m a ge  t o  a n y  p r o p e r t y  o c c u r r i n g i n  c o n n e c t i o n  w i t h  o r  i n  a n y  wa y  

i n c i d e n t a l  t o  o r  a r i s i n g o u t  o f t h e  o c c u p a n c y,  u s e ,  s e r v i c e ,  o p e r a t i o n ,  o r  p e r fo r m a n c e  o f w o r k  i n  c o n n e c t i o n  w i t h  t h i s  

a gr e e m e n t  o r  o m i s s i o n s  o f t h e                                     ’s  e m p l o y e e s ,  a ge n t s ,  o r  r e p r e s e n t a t i v e s .  T H I S  P R O VI S O  D O E S  

N O T  AN D  W I L L  N O T  AP P LY T O  AN Y E VE N T S  I N VO LVI N G  AN  AC T UAL  F I R E  I N  T H E  S T R U C T U R E ( S )  O F  

T H E  O W N E R ( S ) .

 8 .  T h e  o w n e r ( s )  a s  w e l l  a s  a n y  h e i r s ,  e x e c u t o r s ,  a d m i n i s t r a t o r s ,  a n d  a s s i gn s  d o  h e r e b y  r e m i s e ,  r e l e a s e ,  a n d  fo r e v e r  

d i s c h a r ge  t h e                                       a n d  a n y  o ffi c e r,  a ge n t ,  o r  e m p l o y e e  t h e r e o f o f a n y  l i a b i l i t y  a t  l a w  t o  a n y  p e r s o n ,  

fi r m ,  o r  l e ga l  e n t i t y  fo r  a n y  a c t  o f o m i s s i o n ,  o r  a n y  i n j u r i e s ,  d a m a ge s ,  o r  d e a t h s  c l a i m e d  t o  h a v e  a r i s e n  fr o m  t h e  

[ d e s c r i b e  t h e  w o r k  t o  b e  p e r fo r m e d  a t  t h e  s i t e ]  u n l e s s  t h e  a c t  o f o m i s s i o n  a m o u n t s  t o  w i l l fu l  m i s c o n d u c t .  T h i s  wa i v e r  

i s  e n t e r e d  i n t o  fo r  a n d  i n  c o n s i d e r a t i o n  o f t h e  d r a ft i n g s i t e  a n d  a c c e s s  r o a d wa y.  T h e  s u ffi c i e n c y  o f t h i s  c o n s i d e r a t i o n  

i s  a c k n o w l e d ge d  b y  t h e  o w n e r ’s ( s ’ )  s i gn a t u r e ( s )  b e l o w.

 9 .  T h e  o w n e r ( s )  gr a n t  t h e  r i gh t s  t o  t h e                                       a n d                                       F i r e  D e p a r t m e n t  t o  e n t e r  t h e  

p r o p e r t y  c i t e d  i n  t h i s  a gr e e m e n t  o n l y  fo r  t h e  e x p r e s s  p u r p o s e  a s  s t a t e d  b y  o w n e r ( s ) .

  ( O w n e r )  (                                    F i r e  D e p t . )

  ( O w n e r )  (                                    R o a d  S u p t . )

  ( D a t e )  ( H e a d  o f l o c a l  go v e r n m e n t )

  At t o r n e y ( i e s ) ]

N F PA  1 1 4 2

Δ FI G U RE  A. 7 . 2   S am p l e  Wate r U s age  Agre e m e n t.



WAT E R S U P P L I E S  F O R S U B U RB AN  AN D  RU RAL  F I RE F I GH T I N G1 1 4 2 - 1 8

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. 8 . 1    F ac to r s  to  c o n s i d e r  wh e n  d e te r m i n i n g th e  n e e d  an d
l o c ati o n  fo r  a  d r y h yd r a n t s ys te m  s h o u l d  i n c l u d e ,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) C u r r e n t an d  fu tu r e  p o p u l ati o n  an d  b u i l d i n g  tr e n d s
( 2 ) P r o p e r ty val u e s  p r o te c te d
( 3 ) P o te n ti a l  fo r  l o s s
( 4 ) P r o x i m i ty to  s tr u c tu r e s  [ e . g. ,  n o t c l o s e r  th an  1 0 0  ft

( 3 0  m )  fr o m  a s tr u c tu r e  i t i s  d e s i gn e d  to  p r o te c t]
( 5 ) F i r e  h i s to r y o f th e  a r e a p r o te c te d
( 6 ) C u r r e n t wate r  s u p p l y s ys te m s
( 7 ) P o te n ti a l  wa te r  s u p p l y s o u r c e s  a n d  r e l i ab i l i ty ( i . e . ,

c o n s tr u c te d  o r  n atu r a l )
( 8 ) C o s t o f p r o j e c t
( 9 ) O th e r  fac to r s  o f l o c a l  c o n c e r n

T h e  Vo l u n te e r  F i r e  As s i s tan c e  p r o g r am  p r o vi d e s  g r an ts  to
r u r al  fr e  d e p ar tm e n ts  fo r  tr ai n i n g,  o r g an i z i n g,  a n d  e q u i p m e n t
s e r vi n g c o m m u n i ti e s  wi th  a p o p u l a ti o n  o f 1 0 , 0 0 0  o r  l e s s .  T h e
U . S .  F o r e s t S e r vi c e  s p o n s o r s  a n d  fu n d s  th i s  p r o gr a m ,  wh i c h  i s
d e l i ve r e d  b y th e  S ta te  F o r e s te r  i n  e ac h  s tate .

Gr an ts  m a y b e  a va i l a b l e  th r o u gh  th e  S ta te  F o r e s te r ' s  o ffc e
o n  a c o s t- s h a r i n g  b as i s .  I t i s  ap p r o p r i ate  to  s e e k fu n d i n g  fr o m
th e  Vo l u n te e r  F i r e  As s i s tan c e  p r o g r am  fo r  m a te r i al  fo r  d r y
h yd r an ts  s i n c e  r u r al  fr e  d e p ar tm e n ts  p r o vi d e  m u c h  o f th e
i n i ti a l  attac k o n  wi l d l a n d  fr e s .  M o r e  i n fo r m ati o n  ab o u t th e
Vo l u n te e r  F i r e  As s i s tan c e  p r o g r am  c an  b e  fo u n d  o n  th e  U S D A
F o r e s t S e r vi c e  we b s i te  a t www. fs . fe d . u s /fr e / p a r tn e r s / vfa/ .
C l i c k o n  VFA D e s k G u i d e .  C o n ta c t yo u r  l o c a l  S tate  F o r e s te r ' s
o ffc e  fo r  a p p l i c a ti o n  p r o c e d u r e s .  T h e  n a m e  a n d  c o n tac t i n fo r ‐
m a ti o n  fo r  S tate  F o r e s te r s  c an  b e  fo u n d  o n  th e  N a ti o n a l  As s o c i ‐
ati o n  o f S tate  F o r e s te r s  we b s i te  a t s ta te fo r e s te r s . o r g.

A. 8 . 2 . 2    P e r m i ts  to  i n s tal l  a d r y h yd r an t s h o u l d  b e  o b ta i n e d
fr o m  th e  AH J .  T h e s e  c an  i n c l u d e  l o c a l ,  s tate ,  an d  fe d e r al  a ge n ‐

c i e s  c h ar g e d  wi th  fr e  p r o te c ti o n ,  z o n i n g,  wate r,  e n vi r o n m e n tal
p r o te c ti o n ,  a gr i c u l tu r e  an d  r e s o u r c e  c o n s e r va ti o n ,  am o n g

o th e r s .

A. 8 . 3    S i n c e  th e r e  m i g h t b e  r e s o u r c e s  avai l a b l e  to  as s i s t i n  th e
p l a n n i n g  a n d  i n s tal l ati o n  o f d r y h yd r an ts ,  i t i s  d e s i r a b l e  to  i d e n ‐

ti fy an d  c o n s u l t wi th  th e  p e r s o n s  r e s p o n s i b l e  fo r  th o s e  r e s o u r ‐
c e s  e ar l y i n  th e  p r o c e s s .

A. 8 . 3 . 1    F ac to r s  i n c l u d i n g l o c al  to p o gr a p h y,  c l i m a ti c  c o n d i ‐
ti o n s ,  a n d  a c c e s s  to  m ate r i a l s  wi l l  d e te r m i n e  th e  d e s i g n  c h ar a c ‐

te r i s ti c s  o f e ac h  i n s ta l l ati o n .  D i s ta n c e  to  th e  wate r  c o m b i n e d
wi th  th e  d i ffe r e n c e  i n  e l e vati o n  b e twe e n  th e  h yd r a n t h e ad  an d
th e  wate r  s o u r c e ,  an d  th e  d e s i r e d  fo w,  i n  g p m  ( L / m i n )  wi l l

a ffe c t th e  p i p e  s i z e  th at s h o u l d  b e  u s e d .

L o c al  p r e fe r e n c e s  an d  e x p e r i e n c e ,  al o n g wi th  ac c e s s  to  m a te ‐
r i al s ,  wi l l  d e te r m i n e  th e  typ e  o f p i p e  a n d  ftti n g s  b e s t s u i te d  fo r

th e  j o b .  I n  s o m e  p ar ts  o f th e  c o u n tr y,  b r a s s  a n d  b r o n z e  c ap s
an d  s u c ti o n  h o s e  c o n n e c ti o n s ,  al o n g  wi th  i r o n ,  s te e l ,  an d  b i tu ‐

m i n o u s  c e m e n t p i p e  an d  ftti n gs ,  a r e  b e i n g  u s e d  fo r  d r y
h yd r an t i n s ta l l a ti o n s .

A. 8 . 3 . 2    M an y fr e  s e r vi c e  h o s e  ap p l i an c e  m an u fa c tu r e r s  n o w
o ffe r  p r e -m an u fac tu r e d  a n d  p r e -a s s e m b l e d  P VC  s u c ti o n
s c r e e n s ,  h yd r a n t h e ad s ,  an d  s u p p o r ts  th a t c o m e  r e ad y to  atta c h

to  th e  p i p e  [see Figure A. 8. 3. 2(a)].

F i g u r e  A. 8 . 3 . 2 ( b )  i s  an  e x a m p l e  o f a d r y h yd r an t i n s tal l a ti o n
s h o wi n g a m i n i m u m  6  i n .  ( 1 5 0  m m )  p i p e  an d  s c r e e n .  I n s tal l a‐

ti o n s  c an  i n vo l ve  l ar g e r  p i p e s  a n d  s c r e e n s .

A. 8 . 3 . 3    S ys te m  d e s i gn  r e q u i r e m e n ts  s h o u l d  al l o w fo r  r e q u i r e d
fr e  fo w,  a tm o s p h e r i c  p r e s s u r e ,  l i ft,  vap o r  p r e s s u r e ,  l e n g th  o f
r e q u i r e d  p i p e  r u n ,  c o e ffc i e n t o f m ate r i a l s  ( C  fac to r ) ,  p i p i n g

c o nfg u r a ti o n ,  a n d  o th e r  d e s i gn  fa c to r s  th at ap p r o ve d  e n g i ‐
n e e r i n g p r ac ti c e s  wo u l d  n e c e s s i tate .

6  i n .  ( 1 5 0  m m )  P V C

d r y  h y d ra n t  s t ra i n e r

( fo r  h o r i z o n t a l  i n s t a l l a t i o n s )

S t a i n l e s s - s t e e l  c l a m p

1  i n .  ( 2 5  m m )  

O. D.  n o n c o r ro s i ve  p i p e

S t ra i n e r s u p p o r t  c l a m pD r y  h y d ra n t  h e a d

S t a i n l e s s - s t e e l

w i r e  ro p e

9 0 °  e l b o w F l a t  o r c o n i c a l  s t ra i n e r

S t a i n l e s s - s t e e l

s n a p  r i n g

FI G U RE  A. 8 . 3 . 2 ( a)   C o m m e rc i al l y Avai l ab l e  D r y H yd ran t C o m p o n e n ts .



AN N E X  A 1 1 4 2 - 1 9

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

T h e  fo l l o wi n g a r e  s o m e  fa c to r s  th at s h o u l d  b e  c o n s i d e r e d
wh e n  a d r y h yd r an t s ys te m  i s  d e s i g n e d :

( 1 ) L i ft s h o u l d  b e  a s  l o w as  p o s s i b l e  an d  n o t e x c e e d  1 0  ft to
1 2  ft ( 3 . 1  m  to  3 . 7  m ) ,  i f p o s s i b l e .  T h i s  l o s s  c a n n o t b e
o ve r c o m e  b y e n l ar g i n g  th e  p i p e  s i z e .

( 2 ) To tal  h e ad  l o s s  s h o u l d  n o t e x c e e d  2 0  ft ( 6 . 1  m ) ,  o r  th e
p u m p  m i gh t n o t s u p p l y i ts  r a te d  gp m  ( L / m i n ) .  I f th e  fr e
d e p a r tm e n t wi l l  b e  u s i n g  p o r ta b l e  p u m p s  o n  th e  d r y

h yd r an t,  th o s e  p u m p s  ge n e r a l l y h ave  l e s s  c ap ab i l i ty to
c r e a te  a va c u u m  an d  h e ad  l o s s  n e e d s  to  b e  as  l o w a s  p o s s i ‐

b l e .

A. 8 . 3 . 4    T h e  r e q u i r e d  fo w a t th e  d r y h yd r an t c an  e x c e e d  th e
d e l i ve r y fo w s h o wn  i n  C h a p te r  4  to  a l l o w fo r  r ap i d l y fl l i n g

m o b i l e  wate r  s u p p l y fr e  a p p a r atu s .

A. 8 . 3 . 5    S e e  An n e x  I  fo r  i n fo r m ati o n  o n  d r y h yd r an t d e s i g n .

F i g u r e  A. 8 . 3 . 5  s h o ws  a  typ i c a l  d r y h yd r a n t i n s tal l a ti o n  wh e r e
fr e e z i n g  i s  n o t a  c o n c e r n .  D u r i n g s e a s o n a l  d r o u g h ts ,  m o r e  o f

th e  p i p e  wi l l  b e  e m p ty,  r e q u i r i n g  th e  p r i m e r  o n  th e  p u m p  to  b e
o p e r ate d  l o n g e r  b e fo r e  wate r  r e ac h e s  th e  p u m p .

A. 8 . 3 . 6    M e tal  p i p i n g  an d  e x p o s e d  P VC  p i p e  s u r fac e s  s h o u l d
b e  p r i m e d  an d  p ai n te d  to  p r e ve n t d e te r i o r a ti o n .

A. 8 . 3 . 7    P r e fe r ab l y n o  m o r e  th an  two  9 0 - d e g r e e  e l b o ws  s h o u l d
b e  u s e d .  I t m i g h t b e  d e s i r a b l e  to  h ave  a wi d e - s we e p  e l b o w

[ u s i n g  two  4 5 -d e g r e e  e l b o ws  an d  a  2  ft ( 0 . 6  m )  l e n g th  o f p i p e ]

A l l - w e a t h e r
r o a d

1 5  f t  ( 4 . 5  m )
m a x i m u m ;
1 0  f t  ( 3  m )
o r  l e s s
p r e f e r r e d

T h r u s t  b l o c k

E l b o w

F r o s t - f r e e  d e p t h
Wa t e r  l e v e l

G r o u n d  l i n e

6  i n .  ( 1 5 0  m m )
o r  l a r g e r  s c r e e n

6  i n .  ( 1 5 0  m m )
o r  l a r g e r  p i p e

2  f t
( 0 . 6  m )

6  i n .  ( 1 5 0  m m )  c a p

N i p p l e  6  i n .  ( 1 5 0  m m )  N H  t h r e a d  t o  6  i n .  ( 1 5 0  m m )
p i p e  t h r e a d

6  i n .  ( 1 5 0  m m )  e l b o w

6  i n .  ( 1 5 0  m m )  o r  l a r g e r  r i s e r

2  f t  ( 0 . 6  m )

FI G U RE  A. 8 . 3 . 2 ( b )   E x p l o d e d  Vi e w o f D r y H yd ran t
C o n s tr u c ti o n .

i n s ta l l e d  a t th e  b o tto m  o f th e  r i s e r  wh e r e  th e  l ate r al  r u n
c o n n e c ts .  I n  th e  e ve n t o f a b r o ke n -o ff h yd r an t c o n n e c ti o n ,  th i s

c o u l d  p e r m i t s e c ti o n s  o f 2 1 ∕2  i n .  ( 6 5  m m )  s u c ti o n  h o s e  to  b e
i n s e r te d  d o wn  th e  6  i n .  ( 1 5 0  m m )  p i p e  to  th e  wate r  a n d  wo u l d
p e r m i t d r a fti n g  to  c o n ti n u e ,  a l th o u gh  at a  m u c h  r e d u c e d  r ate

o f fo w.

A. 8 . 3 . 1 3    S tr ai n e r s  o r  s c r e e n s  h a ve  b e e n  l o c al l y fab r i c ate d  b y
d r i l l i n g  s u ffc i e n t 3 ∕8  i n .  ( 1 0  m m )  h o l e s  i n  a l e n gth  o f p i p e  to

e q u al  4  ti m e s  th e  c ro s s -s e c ti o n a l  a r e a o f th e  p i p e  a n d  c a p p i n g
th e  e n d  wi th  a  r e m o vab l e  o r  h i n g e d  c o ve r.  Re m e m b e r  to  l e ave

a  s o l i d  s tr i p  o f p i p e  ap p r o x i m ate l y 4  i n .  to  5  i n .  ( 1 0 0  m m  to
1 2 5  m m )  wi d e  a l o n g th e  to p  to  a c t a s  a  b affe  to  p r e ve n t wh i r l ‐
p o o l i n g  d u r i n g  p e r i o d s  o f l o w wate r.

A. 8 . 4    E a c h  d r y h yd r an t s i te  s h o u l d  b e  e va l u ate d  b y th e  fr e
d e p a r tm e n t to  d e te rm i n e  th e  b e s t wa y,  wi th i n  th e  fr e  d e p a r t‐

m e n t' s  m e a n s ,  fo r  u s i n g  th e  wate r  s u p p l y.  F i gu r e  A. 8 . 4 ( a)  an d
F i g u r e  A. 8 . 4 ( b )  s h o w two  e x am p l e s  o f h o w d r y h yd r an t i n s tal l a‐
ti o n s  c an  b e  ad ap te d  to  s u p p o r t th e  wate r  s u p p l y n e e d s  o f th e
fr e  d e p ar tm e n t fo r  s p e c ifc  s i tu ati o n s .

A. 8 . 4 . 2    I t i s  th e  r e s p o n s i b i l i ty o f th e  AH J  to  m ake  i n s p e c ti o n s
o f a l l  wate r  s o u r c e s  as  o fte n  as  c o n d i ti o n s  wa r r an t to  n o te  a n y

c h a n ge s  a n d  take  ap p r o p r i ate  ac ti o n .  T h i s  i s  p a r ti c u l a r l y tr u e
d u r i n g a d ve r s e  we a th e r  c o n d i ti o n s ,  s u c h  as  d r o u g h ts ,  ve r y we t

p e r i o d s ,  h e avy fr e e z i n g,  an d  fo l l o wi n g  s n o ws to r m s .

A. 8 . 4 . 6    I n  a r e as  wh e r e  fr o s t i s  a  p r o b l e m ,  th e  d e s i g n  s h o u l d
e n s u r e  th at n o  fr o s t wi l l  r e ac h  th e  wate r  i n  th e  p i p e .  O n e

m e th o d  o f p r e ve n ti n g th e  fr o s t fr o m  r e a c h i n g th e  wa te r  i n  th e
p i p e  i s  to  b u r y th e  p i p e  b e l o w th e  fr o s t l i n e  a n d  m o u n d  u p  th e

s o i l  o ve r  th e  p i p e  an d  ar o u n d  th e  r i s e r.  An o th e r  m e th o d  i s  to
p l a c e  a n  i n s u l a ti n g b ar r i e r,  s u c h  as  S tyr o fo am ,  b e twe e n  th e
p i p e  a n d  th e  s u r fa c e  as  s h o wn  i n  F i gu r e  A. 8 . 4 . 6 ( a)  to  p r e ve n t

th e  fr o s t fr o m  r e a c h i n g  th e  wate r  i n  th e  p i p e .

A th i r d  m e th o d  i s  to  i n j e c t ai r  i n to  th e  h yd r an t an d  d i s p l a c e
th e  wa te r  to  p r e ve n t fr e e z i n g .  Wi th  th e  wate r  d i s p l ac e d  b e l o w
th e  fr o s t l i n e ,  th e  h yd r an t i s  u s ab l e  ye ar-r o u n d .  T h i s  m e th o d

r e q u i r e s  a n  ai r  p r e s s u r e  ga u g e  a n d  a i r  c h u c k to  b e  i n s ta l l e d  i n
th e  c a p  o f th e  h yd r an t b y d r i l l i n g an d  ta p p i n g i n to  th e  m e tal .
[See Figure A. 8. 4. 6(b). ] T h e  ai r  p r e s s u r e  g au g e  s h o u l d  r e ad  fr o m

0  p s i  to  1 0  p s i  ( 0  kP a to  6 9  kP a ) ,  as  i t i s  i m p o r tan t to  b e  a b l e  to
ac c u r ate l y m o n i to r  th e  a i r  p r e s s u r e .  I n  m o s t c a s e s ,  th e  ai r  p r e s ‐
s u r e  wi l l  n o t r e a d  o ve r  5  p s i  to  6  p s i  ( 3 4  kP a  to  4 1  kP a) .  I f th e r e

i s  a c h a i n  fo r  th e  h yd r a n t c a p ,  i t s h o u l d  b e  r e m o ve d .  Tefo n ®

ta p e  i s  ap p l i e d  to  th e  th r e ad s  o f th e  g au g e  an d  a i r  c h u c k.

S e a s o n a l

d r o u g h t  l e v e lS t r a i n e r

P o t e n t i a l  d r y  p i p e

d u r i n g  s e a s o n a l  d r o u g h t s

FI G U RE  A. 8 . 3 . 5   Typ i c al  D r y H yd ran t I n s tal l ati o n  S h o wi n g I m p ac t o f S e as o n al  D ro u gh t.
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Ai r  i s  i n j e c te d  i n to  th e  h yd r an t u n ti l  i t b u b b l e s  o u t o f th e
s u c ti o n  s c r e e n  o r  th e  ai r  p r e s s u r e  g au ge  n o  l o n ge r  r i s e s .  [See
Figure A. 8. 4. 6(c). ] T h i s  l o w-p r e s s u r e  ai r  s h o u l d  n o t c a u s e  a s afe ty
p r o b l e m ,  b u t a l l  p e r s o n n e l  s h o u l d  b e  ad vi s e d  to  r e m o ve  th e

h yd r an t c a p  s l o wl y to  p r e ve n t a n y p o s s i b l e  i n j u r y.  T h e  a i r  p r e s ‐
s u re  ga u g e  s h o u l d  b e  c h e c ke d  p e r i o d i c a l l y to  b e  s u r e  th e  wate r
r e m a i n s  d i s p l ac e d  i n  th e  h yd r a n t.  T h i s  m e th o d  r e q u i r e s  p e r i ‐

o d i c  r e p r e s s u r i z a ti o n .  Al s o ,  i f d am ag e  h as  o c c u r r e d  to  c au s e
l o s s  o f ai r  p r e s s u r e ,  fr e e z i n g  an d  b l o c kag e  c a n  o c c u r  i m m e d i ‐
a te l y,  m aki n g  th e  s ys te m  u n u s ab l e  i n  a n  e m e r g e n c y.  T h e

ad van tag e  o f th i s  m e th o d  i s  th at i f th e  a i r  c h u c k o r  g au ge  i s
d am a ge d ,  i t wi l l  n o t a ffe c t th e  a i r ti g h t i n te g r i ty o f th e  h yd r an t

wh i l e  d r afti n g,  b e c a u s e  th e  c ap  i s  r e m o ve d  fo r  d r afti n g.

I t i s  i m p o r tan t i n  an y i n s tal l ati o n  wh e r e  fr e e z i n g c o u l d  o c c u r
th at th e  s u c ti o n  s c r e e n  i s  p l a c e d  d e e p  e n o u gh  i n  th e  b o d y o f

wate r  to  e n s u r e  th at i c e  wi l l  n o t r e ac h  th e  s c r e e n .  I n  s u c h  c as e s ,
d i ve r s  m i gh t b e  n e e d e d  to  as s i s t i n  p r o p e r  s c r e e n  p l a c e m e n t.

M u l t i - u s e
p o n d

F i r s t  a r r i v i n g
p u m p e r

S e c o n d  p u m p e r

S t a n d p i p e

D r y
h y d r a n t

n o . 1

D r y
h y d r a n t

n o . 2

FI G U RE  A. 8 . 4 ( a)   M ul ti p l e  Wate r S u p p l y P o i n ts  fo r an
I n d u s tri al  O c c u p an c y.

S u p p l y
p u m p e r

S t a n d p i p e
s t y l e  h e a d

W a t e r
s u p p l y

H e a v i l y  c o n g e s t e d
r o a d w a y

A t t a c k
p u m p e r

D r y
h y d r a n t
h e a d

FI G U RE  A. 8 . 4 ( b )   O ve rc o m i n g Ro ad way O b s tr u c ti o n s  i n
S u p p l yi n g Wate r to  a B u i l d i n g.

A. 8 . 4 . 7    T h e  AH J  s h o u l d  e n s u r e  th at an  ap p r o p r i ate  s i g n  i s
e r e c te d  at e ac h  wate r  p o i n t i d e n ti fyi n g th e  s i te  fo r  fr e  d e p a r t‐

m e n t e m e r ge n c y u s e  an d  i n c l u d i n g  th e  n a m e ,  o r  a n u m b e r,  fo r
th e  wate r  s u p p l y.  L e tte r s  a n d  n u m b e r s  s h o u l d  b e  a t l e as t 3  i n .
( 7 6  m m )  h i g h ,  wi th  a  1 ∕2  i n .  ( 1 3  m m )  s tr o ke ,  a n d  r efe c ti ve ,  a s
a l l o we d  b y s ta te  a n d  l o c al  r e g u l ati o n s .

A. 8 . 5    T h e  i n s tal l ati o n  o f d r y h yd r a n ts  c a l l s  fo r  c a r e  i n  m e as u r ‐
i n g wate r  s to r ag e  c a p a c i ti e s .  T h e  u s e fu l  d e p th  o f a  l ake  wi th  a

d r y h yd r a n t i n s tal l ati o n ,  fo r  i n s ta n c e ,  i s  fr o m  th e  m i n i m u m
fo r e s e e ab l e  l o w-wa te r  s u r fac e  l e ve l  to  th e  to p  o f th e  s u c ti o n

F r o s t  l i n e

I c e  l a y e r

1 0  i n .  ( 2 5 0  m m )  d i a m e t e r  p i p e

2  i n .  ( 5 0  m m )  S tyro fo a m  i n s u l a ti o n  

1 5  i n .  ( 3 8 0  m m )  d i a m e t e r  p i p e

S m a l l  g r a v e l  f i l l e r

3 2°F – 3 5°F  
( 0°C –2°C )  w a t e r

FI G U RE  A. 8 . 4 . 6 ( a)   E x am p l e  o f Fre e z e  P ro te c ti o n  fo r D r y
H yd ran t S ub j e c t to  S e ve re  Fre e z i n g C o n d i ti o n s .

−

H y d r a n t  c a p

A i r  p r e s s u r e  g a u g e

A i r  c h u c k

−

−− − − −− − −

−

FI G U RE  A. 8 . 4 . 6 ( b )   C ap  D e s i gn  fo r Ai r I n j e c ti o n  S ys te m .

A i r

F r o s t  l i n e

S u c t i o n

s c r e e n

A i r  l i n e

FI G U RE  A. 8 . 4 . 6 ( c )   Ai r I n j e c ti o n  Fro s t- P ro ofn g S ys te m .
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s tr ai n e r,  n o t to  th e  b o tto m  o f th e  l ake ,  an d  c a n n o t b e  l e s s  th a n
2  ft ( 0 . 6  m )  o f wa te r.  T h i s  b e c o m e s  a  ve r y i m p o r ta n t p o i n t
wh e r e  h yd r a n ts  ar e  i n s tal l e d  o n  a b o d y o f wate r  affe c te d  b y
ti d e ,  o r  o n  a  l a ke  th a t i s  l o we r e d  to  m ai n ta i n  th e  fo w o f a r i ve r
d u r i n g d r o u gh t c o n d i ti o n s ,  to  ge n e r a te  p o we r,  o r  th at fr e e z e s
o ve r.  P u m p  s u c ti o n  r e q u i r e s  s u b m e r g e n c e  b e l o w th e  wa te r
s u r fac e  o f 2  ft ( 0 . 6  m )  o r  m o r e ,  d e p e n d i n g o n  th e  r ate  o f
p u m p i n g ,  to  p r e ve n t th e  fo r m a ti o n  o f a vo r te x  o r  wh i r l p o o l .
B affe  an d  a n ti -s wi r l  p l ate s  s h o u l d  b e  ad d e d  to  m i n i m i z e  vo r te x
p r o b l e m s  an d  a l l o w a d d i ti o n al  wate r  u s e .  T h e  vo r te x  al l o ws  ai r
to  e n te r  th e  p u m p ,  wh i c h  c a n  c a u s e  th e  l o s s  o f th e  p u m p
p r i m e .  T h e r e fo r e ,  p u m p i n g  r ate s  s h o u l d  b e  ad j u s te d  as  th e
wate r  l e ve l  i s  l o we r e d .  T h i s  fa c to r  s h o u l d  b e  c o n s i d e r e d  b y th e
WS O  wh e n  e s ti m ati n g  th e  e ffe c ti ve  r a te  a t wh i c h  wa te r  c a n  b e
d r awn  fr o m  a l l  s u c ti o n  s u p p l i e s .

I n  wa te r  s o u r c e s  wh e r e  h e a vy s e d i m e n t an d  s i l t c o u l d  p r e s e n t
a p r o b l e m  o f c l o gg e d  s u c ti o n  s c r e e n s ,  th e  i n take  s c r e e n s
s h o u l d  b e  r ai s e d  a b o ve  th e  b o tto m .  F i gu r e  A. 8 . 5 ( a )  a n d  F i gu r e
A. 8 . 5 ( b )  s h o w two  e x am p l e s  o f h o w th e  s tr ai n e r  c a n  b e  ke p t
o u t o f m u d  an d  s i l t c o n d i ti o n s .

A. 8 . 6    A typ i c a l  i n s tal l a ti o n  p r o c e s s  i n c l u d e s  th e  n e e d  to  e x c a‐
vate  o r  tr e n c h  s o i l  th a t m i gh t b e  s o m e wh a t u n s tab l e  an d  wh i c h
i s  o fte n  o n  s l o p i n g  te r r ai n .  O n l y p e r s o n s  wi th  e x p e r i e n c e  an d
p r o p e r  e q u i p m e n t to  i n s tal l  u n d e r g r o u n d  p i p i n g s h o u l d
e n d e avo r  to  i n s ta l l  d r y h yd r an t s ys te m s .

A. 8 . 7 . 1    T h e r e  c o u l d  b e  a n e e d  fo r  m o r e  fr e q u e n t i n s p e c ti o n s
d u e  to  fr e e z i n g  a n d  d r o u g h ts .  P ar ti c u l ar  atte n ti o n  s h o u l d  b e
gi ve n  to  s tr e a m s  a n d  p o n d s  wh e r e  fr e q u e n t r e m o val  o f d e b r i s ,
d r e d g i n g  o r  e x c avati o n  o f s i l t,  a n d  p r o te c ti o n  fr o m  e r o s i o n
m i gh t b e  r e q u i r e d .

T h e  p o n d  s h o u l d  b e  m ai n ta i n e d  a s  fr e e  o f a q u ati c  g r o wth  a s
p o s s i b l e .  At ti m e s  i t m i g h t b e  n e c e s s ar y to  d r ai n  th e  p o n d  to
c o n tr o l  th i s  gr o wth .  H e l p fu l  i n fo r m ati o n  i s  a va i l ab l e  fr o m  s u c h
s o u r c e s  as  th e  c o u n ty a gr i c u l tu r a l  e x te n s i o n  a ge n t o r  th e  U . S .
D e p a r tm e n t o f Ag r i c u l tu r e .

S u c t i o n
s c r e e n

N o r m a l  w a t e r  l e v e l

4 5°  e l b o w s

L a t e r a l  p i p e  t o
h y d r a n t  r i s e r  a n d  h e a d

S i l t ,  m u c k,  o r  s a n d y  l a ke  b o t t o m

1  f t  ( 0 . 3  m )  m i n i m u m

2  f t  ( 0 . 6  m )  m i n i m u m

FI G U RE  A. 8 . 5 ( a)   O ffs e t S c re e n  I n s tal l ati o n  fo r S i l t an d
M u d  C o n d i ti o n s .

A. 8 . 7 . 6    D r y h yd r an ts  c a n  b e  c h e c ke d  an d  te s te d  b y ac tu al
d r afti n g  as  p ar t o f th e  fr e  d e p a r tm e n t tr ai n i n g p r o g r am .  I f th e

te s ts  d o  n o t p r o d u c e  th e  d e s i g n  fo w,  th e  fr e  d e p ar tm e n t
s h o u l d  d e te r m i n e  wh at th e  p r o b l e m  i s .  I t c o u l d  b e  n e c e s s ar y to
b a c k fu s h  th e  s ys te m  to  c l e ar  l e ave s  an d  o th e r  d e b r i s .  Wh e n  a

d r y h yd r an t i s  b ac k fu s h e d ,  p u m p  p r e s s u r e s  s h o u l d  n o t e x c e e d
2 0  p s i .

A. 8 . 8    I n d i vi d u al  r e c o r d s  s h o u l d  b e  ke p t fo r  e ac h  wa te r  s o u r c e .
E a c h  wate r  s o u r c e  s h o u l d  al s o  b e  n o te d  o n  a m as te r  gr i d  m ap
o f th e  ar e a  i n  a  m an n e r  th at wi l l  i n d i c a te  th e  wate r  s o u r c e

r e c o r d  th at c o n tai n s  th e  p e r ti n e n t d ata o n  th a t wa te r  s o u r c e .

T h e  wate r  s o u r c e  r e c o r d  s h o u l d  i n c l u d e  typ e  o f s o u r c e
( s tr e a m ,  c i s te r n ,  d o m e s ti c  s ys te m ,  e tc . ) ,  p o i n t o f ac c e s s  [ 1 0 0  ft

( 3 0 . 5  m )  n o r th  o f b ar n ,  e tc . ] ,  g al l o n s  a va i l ab l e  [fo ws  m i n i m u m
2 5 0  g p m  ( 9 5 0  L / m i n ) ,  1 0 , 0 0 0  ga l  ( 3 7 , 8 5 0  L )  s to r a ge ,  e tc . ] ,  an d
a n y p ar ti c u l ar  p r o b l e m  s u c h  a s  we ath e r  c o n d i ti o n  o r  s e as o n al
fu c tu a ti o n s  th at c an  m ake  a  s o u r c e  u n u s ab l e .  I t i s  go o d  p r a c ‐

ti c e  to  a ttac h  a p h o to gr a p h  o f th e  wate r  p o i n t to  th e  r e c o r d .

F i g u r e  A. 8 . 8 ( a)  s h o ws  o n e  way o f ke e p i n g th e  i n fo r m a ti o n
n e e d e d  o n  a wa te r  s o u r c e  r e c o r d .

A m ap  s h o wi n g th e  l o c ati o n  an d  a m o u n t o f wa te r  a va i l a b l e  at
e ac h  wate r  s i te  s h o u l d  b e  ke p t at th e  fr e  al ar m  d i s p atc h  c e n te r,
an d  c o p i e s  s h o u l d  b e  c a r r i e d  o n  th e  a p p ar atu s  m o s t l i ke l y to

a r r i ve  fr s t a t th e  s c e n e ,  wi th  a d d i ti o n al  c o p i e s  i n  th e  i n c i d e n t
c o m m an d e r ' s  ve h i c l e  an d  th e  WS O ' s  ve h i c l e .

T h e  wa te r  s o u r c e  r e c o r d s  s h o u l d  b e  u s e d  as  th e  b a s i s  o f r e gu ‐
l ar  i n s p e c ti o n s  to  m a ke  s u r e  th e  s o u r c e  c o n ti n u e s  to  b e  avai l a‐
b l e  an d  to  n o te  an y i m p r o ve m e n t o r  d e te r i o r a ti o n  o f i ts

u s e fu l n e s s .  I t i s  s u g ge s te d  th a t a s e p a r ate  r e c o r d  o f i n s p e c ti o n
a n d  m a i n te n an c e  b e  m ai n tai n e d  o n  e ac h  d r y h yd r an t.  [See

Figure A. 8. 8(b). ]

B a r r e l  s t r a i n e r s I f  n e e d e d ,  i n s t a l l  c h e c k 
v a l v e  i n  t h i s  a r e a  
o f  p i p e .

C r o s s - a r m s  u s e d  f o r  s t a b i l i t y ;  w e i g h  d o w n  a s  n e e d e d .

2  f t  ( 0 . 6  m )  m i n i m u m

1  f t  ( 0 . 3  m )  
m i n i m u m

FI G U RE  A. 8 . 5 ( b )   Ve r ti c al  S trai n e r I n s tal l ati o n  fo r S i l t an d
M u d  C o n d i ti o n s .
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6 3  ft  1 0  i n .

( d )  P i p e l i n e  D i m e n s i o n s

3  ft  4  i n .

4  ft  0  i n .
N o rm a l  w a t e r

l e v e l

G ro u n d  l i n e

8  ft  6  i n .

1 1  ft  0  i n .

2  ft  6  i n .

• • • • • • • • • •• • • • • • • • • •• • • • • • • • • •

1 0 6 . 5

6 0

• • •• • •

1 0 5

1 0 0

9 5

1 0 4 . 0

N a t u ra l  g ro u n d

N o rm a l  w a t e r l e v e l ,  1 0 0 . 0

1 9 8 6  re c o rd e d  d ro u g h t  l e v e l ,  9 8 . 0

R e q u i re d  s t ra i n e r c l e a ra n c e ,  9 7 . 0

5 04 03 02 01 00

9 5 . 5

L e n g t h  ( ft )

9 5 . 0

E l e v a t i o n
( ft )

( c )  P r o f i l e  o f  P i p e l i n e

N o t e :  F o r S I  u n i t s ,  1  i n .  =  2 5 . 4  m m ;  1  ft  =  0 . 3 0 4 8  m .  

X X X

P o n dH y d ra n t

( b )  H y d r a n t  L o c a t i o n
( S i t e  d e t a i l )

O l i n  V a u g h n  h o m e

Al l - w e a t h e r d ri v e

P a v e d
c o u n t y
ro a d

N

S i t e
1 . 3  m i

R o u t e  9 B

0 . 4  m i

B a n k s  C o u n t y
c o u rt h o u s e

R o u t e  9 B

H o m e
C i t y
L i m i t s

U . S .  4 4 1

U . S .  4 4 1

( a )  G e n e r a l  L o c a t i o n

D r y  H y d r a n t  W a t e r  S o u rc e  Re c o r d

L a t i t u d e /L o n gi t u d e :

D r y  h y d r a n t  I D  n u m b e r : S FD  0 6

3 7. 3 4 5 / 1 1 8 . 5 75 D a t u m : NA D  8 3

D e s i gn  fl o w  r a t e :   1 0 0 0  gp m

D r y  h y d r a n t  l o c a t i o n :  O n  t h e  n o r t h  s i d e  o f R t .  9 B ,  1 . 7 m i l e s  w e s t  o f US  4 4 1 .  A l l - w e a t h e r  a c c e s s  r o a d  r u n s  5 0 0  ft  t o  h y d r a n t  l o c a t i o n .

  Q u a n t i t i e s
S o u r c e  o f  w a t e r  — p o n d  a n d  s t r e a m
S i z e  o f  n o rm a l  p o o l  — 0 . 8 4  a c re
S i z e  o f  d r o u g h t  p o o l  — 0 . 3 8  a c r e
M i n i m u m  d ra w  — 6 . 5  f t
M a x i m u m  d ra w  — 9 . 5  f t
A v a i l a b l e  w a t e r a t  n o rm a l  l e v e l  — 9 9 3 , 7 7 8  g a l
A v a i l a b l e  w a t e r a t  d ro u g h t  l e v e l  — 1 2 3 , 8 2 5  g a l

Δ FI G U RE  A. 8 . 8 ( a)   E x am p l e  o f D r y H yd ran t Wate r S o u rc e  Re c o rd .
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© 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

D RY  H Y D R A N T  I N S P E C T I O N  A N D  M A I N T E N A N C E  R E C O R D

D r y  h y d r a n t  l o c a t i o n :

L a t i t u d e /L o n gi t u d e :          /   D a t u m :

D r y  h y d r a n t  I D  n u m b e r :      D e s i gn  fl o w  r a t e :

E l e v a t i o n  o f s i t e  a b o v e  s e a  l e v e l :

D a t e  o f i n s p e c t i o n :    B y :

D e p t h  o f wa t e r  fr o m  s u r fa c e  t o  t o p  o f s t r a i n e r :

Am o u n t  o f wa t e r  a v a i l a b l e  l e a v i n g 2  ft  ( 0 . 6  m )  o v e r  s t r a i n e r :

E n v i r o n m e n t a l  c o n d i t i o n s  a ffe c t i n g h y d r a n t  ( s i l t i n g,  d e b r i s ,  v e ge t a t i o n  gr o w t h ) :

E r o s i o n  a r o u n d  h y d r a n t ,  a c c e s s  r o a d ,  b a n k  o f wa t e r  s u p p l y :

S y s t e m  b a c k  fl u s h e d ?      ❏   Ye s     ❏   N o         P r o b l e m s  fo u n d :

F l o w  a v a i l a b l e  b y  a c t u a l  t e s t :

We e d  c o n t r o l  m e a s u r e s  t a k e n :

C o n d i t i o n  o f a c c e s s  r o a d ,  d r a i n a ge :

S i gn  p r e s e n t ?      ❏   Ye s     ❏   N o         Ac c u r a c y  a n d  c l a r i t y  o f i n fo r m a t i o n  o n  s i gn :

M a i n t e n a n c e  p e r fo r m e d ,  s p e c i a l  o b s e r v a t i o n s ,  r e m a r k s :

N F PA  1 1 4 2

Δ FI G U RE  A. 8 . 8 ( b )   I n s p e c ti o n  an d  M ai n te n an c e  Re c o rd  fo r D r y H yd ran t.
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An n e x  B    Al te r n ati ve  Wate r S u p p l y

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B . 1  G e n e ral .    T h e  fr e  d e p a r tm e n t o p e r ati n g  wi th o u t a wate r
s ys te m  o r  wi th  h yd r a n ts  o n  a  we ak d i s tr i b u ti o n  s ys te m  h as  th e

fo l l o wi n g  th r e e  m e an s  o f ge tti n g ad e q u ate  wa te r  fo r  fr efg h t‐
i n g :

( 1 ) F r o m  s u p p l i e s  a t o r  n e a r  th e  i n c i d e n t s c e n e ,  wh i c h  c an  b e
e i th e r  c o n s tr u c te d  o r  n atu r a l  s u p p l i e s

( 2 ) F r o m  s u p p l i e s  tr an s p o r te d  to  th e  s c e n e
( 3 ) B y r e l ayi n g  wate r  fr o m  a s o u r c e  to  th e  fr e  s c e n e  u s i n g

l ar g e -d i am e te r  h o s e

B . 2  L o c ati n g Wate r S o u rc e s .    Ai r c r aft a n d  ae r i a l  p h o to g r ap h s
c a n  b e  ve r y h e l p fu l  i n  a s u r ve y o f s tati c  wate r  a va i l a b i l i ty.  S u c h
p h o to g r ap h s  ar e  u s u a l l y a va i l a b l e  fr o m  th e  c o u n ty a gr i c u l tu r e

d e p a r tm e n t o r th e  c o u n ty o ffc e  o f p l a n n i n g  an d  z o n i n g .  U p -
to -d a te  to p o gra p h i c a l  m a p s  fr o m  th e  U n i te d  S ta te s  Ge o l o gi c al
S u r ve y a l s o  c an  b e  o f val u e  i n  s u r ve yi n g  a n  ar e a  fo r  avai l ab l e

wate r  s o u r c e s .  O n c e  s i te s  ar e  l o c a te d ,  th e y s h o u l d  b e  p r e p ar e d
fo r  u s e  ac c o r d i n g  to  th e  r e c o m m e n d ati o n s  o f th i s  a n n e x .

B . 3  N atural  Wate r S o u rc e s .

B . 3 . 1  S tre am s .    S tr e am s ,  i n c l u d i n g r i ve r s ,  b a ys ,  c r e e ks ,  an d
i r r i g ati o n  c an al s ,  c an  r e p r e s e n t a  c o n ti n u o u s l y fo wi n g  s o u r c e
o f s u b s tan ti a l  c ap ac i ty.  Wh e r e  a s s e s s i n g  wate r  fr o m  fo wi n g

s tr e am s  as  p o te n ti a l  wate r  s o u r c e s ,  th e  fr e  d e p ar tm e n t s h o u l d
c o n s i d e r  th e  fo l l o wi n g  fa c to r s :

( 1 ) Flowing Capacity.  T h e  s tr e am  s h o u l d  d e l i ve r  wate r  i n
c a p a c i ti e s  c o m p a ti b l e  wi th  th o s e  o u tl i n e d  i n  th e  wate r
s u p p l y r e q u i r e m e n ts  o f th i s  s ta n d ar d .  (See Chapter 4. )

( 2 ) Climatic Characteristics.  S tr e am s  th at d e l i ve r  wate r  th r o u gh ‐
o u t th e  ye ar  a n d  a r e  n o t s u s c e p ti b l e  to  d r o u gh t a r e  d e s i r ‐
ab l e  fo r  fr e  p r o te c ti o n .  H o we ve r,  wh e r e  s u c h  s tr e am s  a r e

n o t avai l a b l e ,  a c o m b i n ati o n  o f s u p p l i e s  m i g h t b e  n e c e s ‐
s a r y.  I n  m a n y s e c ti o n s  o f th e  c o u n tr y,  s tr e am s  c a n n o t b e
r e l i e d  o n  d u r i n g d r o u g h t s e as o n s .  I f th e  s tr e am  i s  s u b j e c t

to  fo o d i n g o r  fr e e z i n g,  s p e c i a l  e vo l u ti o n s  m i g h t b e  n e c e s ‐
s a r y to  m ake  th e  s tr e am  u s ab l e  u n d e r  s u c h  c o n d i ti o n s .
S i m i l a r  c i r c u m s ta n c e s  m i g h t e x i s t d u r i n g  we t p e r i o d s  o r

wh e n  th e  gr o u n d  i s  c o ve r e d  wi th  s n o w.
( 3 ) Accessibility.  A r i ve r  o r  o th e r  s o u r c e  o f wa te r  m i g h t n o t b e

a c c e s s i b l e  to  th e  fr e  d e p a r tm e n t fo r  u s e  d u r i n g a fr e .
D i s ta n c e  a n d  te r r ai n  fr o m  th e  al l -we ath e r  r o ad  to  th e

s o u r c e  s h o u l d  b e  s u c h  as  to  m ake  th e  wate r  r e a d i l y avai l a‐
b l e .  I n  s o m e  c a s e s ,  s p e c i al  e q u i p m e n t m i g h t b e  n e e d e d  to
o b tai n  th e  wa te r.  Wh e r e  r o a d wa ys  a r e  p r o vi d e d  to  th e
wate r  s o u r c e ,  th e y s h o u l d  b e  c o n s tr u c te d  i n  ac c o r d a n c e

wi th  S e c ti o n  7 . 5 .
( 4 ) Calculating the Flow of a Stream.  A s i m p l e  m e th o d  fo r  e s ti ‐

m a ti n g th e  fo w o f wate r  i n  a s tr e a m  i s  to  m e as u r e  th e
wi d th  a n d  d e p th  o f th e  s tr e am .  D r o p  a  c o r k o r  a n y l i g h t
fo ati n g  o b j e c t i n to  th e  wate r,  an d  d e te r m i n e  th e  ti m e  i t

ta ke s  th e  c o r k to  tr a ve l  1 0  ft ( 3 . 1  m ) .  To  o b tai n  c o m p l e te
ac c u r ac y,  th e  s i d e s  o f th e  s tr e am  s h o u l d  b e  p e r p e n d i c u l a r,

th e  b o tto m  fat,  a n d  th e  fo ati n g  o b j e c t s h o u l d  n o t b e
a ffe c te d  b y th e  wi n d .  Wh e r e  th e  s i d e s  a n d  b o tto m  o f th e
s tr e am  are  n o t u n i fo r m ,  th e  wi d th  an d  d e p th  c an  b e  a ve r ‐

ag e d .

F o r  e x a m p l e ,  i n  a s tr e am  th at i s  4  ft ( 1 . 2  m )  wi d e  an d  6  i n .
( 1 5 0  m m )  d e e p ,  th e  fo w o f wate r  i s  s u c h  th at i t take s

4 5  s e c o n d s  fo r  a  c o r k to  tr a ve l  1 0  ft ( 3 . 1  m ) .  T h e r e fo r e  th e
fo l l o wi n g  fo r m u l a s h o u l d  b e  u s e d :

W D TD× × = ft m  o f wa te r3 3( )
wh e r e :

W = wi d th  o f 4  ft ( 1 . 2  m )
D = d e p th  o f 6  i n .  ( 1 5 0  m m )  =  1 / 2  ft ( 0 . 1 5  m )

TD = tr ave l  d i s ta n c e  o f 1 0  ft ( 3 . 1  m )

C al c u l a te  th e  fo w o f wa te r  as  fo l l o ws :

4  ft ×  1 ∕2  ft ×  1 0  ft =  2 0  ft3  ( 1 . 2  m  ×  0 . 1 5  m  ×  3 . 1  m  =  0 . 5 6  m 3 )

T h e  c o r k ta ke s  4 5  s e c o n d s  to  fo w th e  1 0  ft ( 3 . 1  m )  d i s ta n c e .
D i vi d e  th e  vo l u m e  b y th e  ti m e  as  fo l l o ws :

2 0  ft3  ( 0 . 5 6  m 3 ) / 4 5  s e c  =  0 . 4 4  ft3 / s e c  ( 0 . 0 1 2 5  m 3 / s e c )

C o n ve r t th e  fo w fr o m  s e c o n d s  to  m i n u te s :

0 . 4 4 4  ft3 / s e c  ( 0 . 0 1 2 5  m 3 / s e c ) ×  6 0  s e c  =  2 6 . 6 4  ft3 / m i n
( 0 . 7 5  m 3 / m i n )

U s i n g  c o n ve r s i o n  fa c to r s  [ 1  ft3  =  7 . 4 8  g al  ( 2 8 . 3 1  L ) ;  an d  1  g al
=  3 . 7 8 5  L ] ,  c o n ve r t th e s e  val u e s  to  ga l / m i n  ( L / m i n ) :

2 6 . 6 4  ft3 / m i n  ×  7 . 4 8  =  1 9 9 . 2 7  ga l / m i n  ( 7 5 4  L / m i n )

F o r  as s i s tan c e  i n  m o r e  ac c u r a te l y d e te r m i n i n g s tr e a m  fo w,
c o n tac t th e  s ta te  d e p ar tm e n t o f n a tu r al  r e s o u r c e s ,  s o i l  c o n s e r ‐
va ti o n  s e r vi c e ,  c o u n ty c o o p e r ati ve  e x te n s i o n  a ge n ts ,  o r  U . S .

G e o l o gi c a l  S u r ve y.

B . 3 . 2  P o n d s .    P o n d s  c an  i n c l u d e  l a ke s  o r  fa r m  p o n d s  u s e d  fo r
wate r i n g  l i ve s to c k,  i r r i g ati o n ,  fs h  c u l tu r e ,  r e c r e a ti o n ,  o r  o th e r

p u r p o s e s ,  wh i l e  s e r vi n g  a s e c o n d ar y fu n c ti o n  fo r  fr e  p r o te c ‐
ti o n .  Val u ab l e  i n fo r m a ti o n  c o n c e r n i n g  th e  d e s i g n  o f p o n d s  c a n

b e  o b tai n e d  fr o m  c o u n ty a gr i c u l tu r a l  ag e n ts ,  c o o p e r a ti ve
e x te n s i o n  o ffc e s ,  c o u n ty e n gi n e e r s ,  a n d  s o  fo r th .  M o s t o f th e
fa c to r s  fo r  a s s e s s i n g  wa te r  fr o m  s tr e am s  a r e  p e r ti n e n t to  p o n d s ,

wi th  th e  fo l l o wi n g  i te m s  to  b e  c o n s i d e r e d :

( 1 ) M i n i m u m  an n u al  l e ve l  s h o u l d  b e  a d e q u a te  to  m e e t wa te r
s u p p l y n e e d s  o f th e  fr e  p o te n ti a l  th e  p o n d  s e r ve s .

( 2 ) F r e e z i n g o f a s ta ti o n ar y wa te r  s u p p l y,  c o n tr a s te d  wi th  th e
fo wi n g s tr e a m ,  p r e s e n ts  a gr e a te r  p r o b l e m .

( 3 ) S i l t an d  d e b r i s  c an  a c c u m u l a te  i n  a p o n d  o r  l ake ,  r e d u c ‐
i n g  i ts  a c tu a l  c ap ac i ty,  wh i l e  i ts  s u r fac e  ar e a  a n d  l e ve l

r e m a i n  c o n s tan t.  T h e s e  c o n d i ti o n s  c a n  p r o vi d e  a  d e c e p ‐
ti ve  i m p r e s s i o n  o f c a p a c i ty a n d  c a l l  fo r  a t l e as t s e as o n al

i n s p e c ti o n s .  S e e  F i g u r e  A. 8 . 5 ( b )  fo r  an  e x am p l e  o f
p r o te c ti ve  m e a s u r e s  fo r  s i l t an d  m u d  c o n d i ti o n s .

B . 3 . 3  O th e r N atu ral  S o urc e s .    O th e r  n atu r al  s o u r c e s  m i g h t
i n c l u d e  s p ri n gs  an d  ar te s i an  we l l s .  I n d i vi d u a l  s p r i n g s  an d  o c c a‐
s i o n a l  ar te s i an  wa te r  s u p p l i e s  e x i s t i n  s o m e  ar e as  an d ,  ag ai n ,

wh i l e  g e n e r al l y o f m o r e  l i m i te d  c ap ac i ty,  th e y c an  b e  a u s e fu l
wate r  s u p p l y,  s u b j e c t to  r e as o n ab l e  ap p l i c a ti o n  o f th e  fa c to r s
l i s te d  fo r  p o n d s  an d  s tr e a m s .  I n  m an y c as e s ,  i t m i gh t b e  n e c e s ‐

s a r y to  c r e ate  a te m p o r ar y n atu r al  p o o l  o r  p o n d  wi th  a s al va ge
c o ve r  fo r  th e  p u r p o s e  o f c o l l e c ti n g e n o u gh  wa te r  fo r  th e  fr e
d e p a r tm e n t' s  u s e .

B . 4  C i s te r ns .

B . 4 . 1  G e n e ral .    C i s te r n s  ar e  o n e  o f th e  o l d e s t s o u r c e s  o f e m e r ‐
ge n c y wa te r  s u p p l y,  b o th  fo r  fr efgh ti n g  an d  d r o u gh t s to r ag e .

 
[ B . 3 . 1 ]
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T h e y ar e  ve r y i m p o r tan t s o u r c e s  o f wate r  fo r  d o m e s ti c
c o n s u m p ti o n ,  a s  we l l  as  fo r  fr efgh ti n g  an d  d r o u g h t s to r ag e  i n
m a n y r u r a l  an d  b e a c h  a r e as .

C i s te r n s  s h o u l d  h a ve  a  m i n i m u m  u s a b l e  vo l u m e  as  d e te r ‐
m i n e d  b y th e  AH J ,  b a s e d  o n  th e  m e th o d s  d e s c r i b e d  i n  C h ap ‐
te r  4 .  T h e r e  i s  n o  r e al  l i m i t to  th e  m ax i m u m  c ap ac i ty.  I t i s
c o n ve n i e n t fo r  a c i s te r n  to  b e  a d j ac e n t to  a p u b l i c  r i g h t- o f-wa y
fo r  wi n te r  m ai n te n a n c e  an d  a c c e s s .  [See Figure B. 4. 1 (a). ] T h e
d r y h yd r an t as s o c i ate d  wi th  th e  c i s te r n  s h o u l d  b e  l o c a te d  at
l e as t 1 0 0  ft ( 3 0  m )  fr o m  th e  c l o s e s t s tr u c tu r e .

T h e  wate r  l e ve l  o f a c i s te r n  c an  b e  m ai n ta i n e d  b y r ai n fa l l ,
wate r  p u m p e d  fr o m  a  we l l ,  wate r  h a u l e d  b y a m o b i l e  wate r
s u p p l y a p p a r atu s ,  o r  th e  s e a s o n a l  h i g h  wate r  o f a s tr e am  o r
ri ve r.  T h e  to p  o f th e  c i s te r n  s h o u l d  b e  a m i n i m u m  o f 2  ft
( 0 . 6  m )  b e l o w g r ad e .

C i s te r n s  s h o u l d  b e  c ap p e d  fo r  s afe ty,  b u t th e y s h o u l d  h ave
o p e n i n g s  to  p e r m i t i n s p e c ti o n s  an d  u s e  o f s u c ti o n  h o s e  wh e n
n e e d e d .  [See Figure B. 4. 1 (b). ]

B . 4 . 2  C o n s tr uc ti o n  o f C i s te r n s .    C o n s tr u c ti o n  o f c i s te r n s  i s
go ve r n e d  b y l o c a l  c o n d i ti o n s  o f s o i l  an d  m ate r i a l  a va i l ab i l i ty.
S o m e  e n gi n e e r i n g  c o n s i d e r ati o n s  to  b e  u s e d  i n  d e s i g n i n g
c i s te r n s  i n c l u d e  th e  fo l l o wi n g:

( 1 ) T h e  b as e ,  wal l s ,  an d  r o o f s h o u l d  b e  d e s i g n e d  fo r  h i gh wa y
l o ad i n g  a n d  fo r  th e  p r e vai l i n g  s o i l  c o n d i ti o n s .

( 2 ) I f g r o u n d wa te r  c o n d i ti o n s  a r e  h i g h ,  th e  c i s te r n  s h o u l d
n o t fo a t wh e n  i t i s  e m p ty.

T o w n  ri g h t - o f - w a y
m i n i m u m  2 0  f t
( 6 . 1  m )  f ro m
c i s t e r n

S u c t i o n  f i t t i n g
2 2  f t – 2 4  f t
( 6 . 7  m –7 . 3  m )
f ro m  p a v e m e n t

( N o t  t o  s c a l e )

E d g e  o f
p a v e m e n t

G r a v e l
s h o u l d e r

FI G U RE  B . 4 . 1 ( a)   C i s te r n  S i te .

3 0 , 0 0 0  g a l  ( 1 1 3 , 5 6 0  L )  c a p a c i t y

F i n a l  g r a d e

V e n t  p i p e F i l l  p i p e

M a n h o l e  w i t h  
l o c ki n g  d e v i c e

S u c t i o n
c o n n e c t i o n

FI G U RE  B . 4 . 1 ( b )   Typ i c al  C i s te r n .

( 3 ) S u c ti o n  p i p i n g  s h o u l d  b e  d e s i g n e d  to  m i n i m i z e  wh i r l ‐
p o o l i n g .

( 4 ) Ve n t p i p i n g s h o u l d  b e  o f s u ffc i e n t s i z e  to  al l o w d r afti n g
fr o m  th e  c i s te r n  at th e  m a x i m u m  c ap a b i l i ty p e r m i tte d  b y

th e  s u c ti o n  p i p i n g .

M ai n te n a n c e  fac to r s  to  b e  c o n s i d e r e d  b y th e  fr e  d e p a r tm e n t
i n c l u d e  th e  d an g e r  o f s i l ti n g ,  e vap o r a ti o n  o r  o th e r  l o w wa te r

c o n d i ti o n s ,  a n d  th e  fr e e z i n g p r o b l e m s  d i s c u s s e d  i n  B . 3 . 2 .

B . 4 . 3  C i s te r n  S p e c ifc ati o n s .    S o m e  g o ve r n i n g b o d i e s  r e q u i r e
d e ve l o p e r s  to  p r o vi d e  c i s te r n s  wi th  al l  s u b d i vi s i o n s  th a t a r e
c o n s tr u c te d ,  wh e r e  o n -s i te  wa te r  s ys te m s  ar e  n o t a va i l ab l e  o r

a d e q u a te .

T h e  fo l l o wi n g  s p e c ifc ati o n s  fo r  c i s te r n  d e s i gn  an d  c o n s tr u c ‐
ti o n  ar e  u s e d  b y th e  N e w B o s to n  F i r e  D e p ar tm e n t,  N e w B o s to n ,
N H :

( 1 ) C i s te r n s  m u s t b e  l o c a te d  n o  m o r e  th a n  2 2 0 0  ft ( 6 7 1  m )
tr u c k tr ave l  d i s ta n c e  fr o m  th e  n e ar e s t l o t l i n e  o f th e
fu r th e r m o s t l o t.

( 2 ) T h e  d e s i g n  o f a c i s te r n  m u s t b e  tr o u b l e - fr e e  an d  l as t a
l i fe ti m e .

( 3 ) T h e  c i s te r n  c ap a c i ty m u s t b e  3 0 , 0 0 0  g al  ( 1 1 3 , 5 6 0  L )
m i n i m u m ,  avai l ab l e  th r o u g h  th e  s u c ti o n  p i p i n g  s ys te m .

( 4 ) T h e  s u c ti o n  p i p i n g  s ys te m  m u s t b e  c a p ab l e  o f d e l i ve r i n g
1 0 0 0  gp m  ( 3 8 0 0  L / m i n ) .

( 5 ) T h e  d e s i g n  o f th e  c i s te r n  m u s t b e  s u b m i tte d  to  th e  AH J
fo r  a p p r o val  p r i o r  to  c o n s tr u c ti o n .  Al l  p l an s  m u s t b e

s i gn e d  b y a l i c e n s e d / r e g i s te r e d  p r o fe s s i o n a l  e n g i n e e r.
( 6 ) T h e  e n ti r e  c i s te r n  m u s t b e  r ate d  fo r  h i gh wa y l o ad i n g ,

u n l e s s  s p e c ifc al l y e x e m p te d  b y th e  AH J .
( 7 ) E a c h  c i s te r n  m u s t b e  s i te d  to  th e  p ar ti c u l ar  l o c ati o n  b y a

r e gi s te r e d  e n g i n e e r  an d  a p p r o ve d  b y th e  AH J .
( 8 ) C as t-i n -p l a c e  c o n c r e te  m u s t ac h i e ve  a 2 8 -d a y s tr e n gth  o f

a  g au g e  p r e s s u r e  o f 3 0 0 0  p s i  ( 2 0 , 7 0 0  kP a) .  I t m u s t b e
p l a c e d  wi th  a m i n i m u m  o f 4  i n .  ( 1 0 0  m m )  s l u m p  an d

vi b r a te d  i n  a p r o fe s s i o n al  m an n e r.
( 9 ) T h e  c o n c r e te  m u s t b e  m i x e d ,  p l ac e d ,  a n d  c u r e d  wi th o u t

th e  u s e  o f c al c i u m  c h l o r i d e .  Wi n te r  p l ac e m e n t an d
c u r i n g  m u s t fo l l o w th e  a c c e p te d  Am e r i c an  C o n c r e te
I n s ti tu te  ( AC I )  c o d e s .

( 1 0 ) Al l  s u c ti o n  a n d  fl l  p i p i n g  m u s t b e  AS T M  I n te r n a ti o n al
S c h e d u l e  4 0  s te e l .  Al l  ve n t p i p i n g  m u s t b e  AS T M  S c h e d ‐
u l e  4 0  P VC .

( 1 1 ) Al l  P VC  p i p i n g  m u s t h a ve  g l u e d  j o i n ts .
( 1 2 ) An y r e d u c i n g  ftti n g s  u s e d  i n  th e  p i p i n g m u s t b e  a n

e c c e n tr i c  r e d u c e r.
( 1 3 ) T h e  fn al  s u c ti o n  c o n n e c ti o n  m u s t b e  4 1 ∕2  i n .  ( 1 1 5  m m )

m a l e  N ati o n al  S ta n d a r d  h o s e  th r e a d  an d  m u s t b e
c a p p e d .

( 1 4 ) T h e  fl l e r  p i p e  s i a m e s e  m u s t h a ve  2 1 ∕2  i n .  ( 6 5  m m )
fe m al e  N a ti o n a l  S ta n d ar d  th r e a d s  wi th  p l as ti c  c ap s .

( 1 5 ) T h e  e n ti r e  c i s te r n  m u s t b e  c o m p l e te d  an d  i n s p e c te d
b e fo r e  a n y b ac kfl l i n g  i s  d o n e .

( 1 6 ) Al l  b ac kfl l  m ate r i al  m u s t b e  s c r e e n e d  gr ave l  wi th  n o
s to n e s  l a r ge r  th a n  1 1 ∕2  i n .  ( 3 8  m m )  an d  m u s t b e  c o m p a c ‐
te d  to  9 5  p e r c e n t i n  ac c o r d an c e  wi th  AS T M  D 1 5 5 7 ,
Standard Test Methods for Laboratory Compaction Characteris‐

tics of Soil Using Modifed Effort [56, 000 ft-lbf/ft3 (2, 700 kN-
m/m3)].

( 1 7 ) B e d d i n g  fo r  th e  c i s te r n  m u s t c o n s i s t o f a m i n i m u m  o f
1 2  i n .  ( 3 0 0  m m )  o f 3 ∕4  i n .  to  1 1 ∕2  i n .  ( 2 0  m m  to  4 0  m m )

c r u s h e d ,  was h e d  s to n e ,  c o m p ac te d .  N o  fl l  c a n  b e  u s e d
u n d e r  th e  s to n 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 .

( 1 8 ) T h e  fl l e r  p i p e  s i am e s e  m u s t b e  3 6  i n .  ( 9 0 0  m m )  ab o ve
fn al  b ac kfl l  g r ad e .

( 1 9 ) T h e  s u c ti o n  p i p e  c o n n e c ti o n  m u s t b e  2 0  i n .  to  2 4  i n .
( 5 0 0  m m  to  6 0 0  m m )  a b o ve  th e  l e ve l  o f th e  s h o u l d e r
wh e r e  ve h i c l e  wh e e l s  wi l l  b e  l o c a te d  wh e n  th e  c i s te r n  i s
i n  u s e .

( 2 0 ) T h e  s u c ti o n  p i p e  m u s t b e  s u p p o r te d  e i th e r  to  th e  to p  o f
th e  tan k o r  to  a  l e ve l  b e l o w th e  fr o s t l i n e .

( 2 1 ) T h e  b as e  m u s t b e  d e s i g n e d  s o  th at th e  c i s te r n  wi l l  n o t
fo at wh e n  e m p ty.

( 2 2 ) T h e  p e r i m e te r  o f th e  c i s te r n  at fo o r / wal l  j o i n t m u s t b e
s e a l e d  wi th  8  i n .  ( 2 0 0  m m )  P VC  wate r s to p .

( 2 3 ) Afte r  b a c kfl l i n g ,  th e  c i s te r n  m u s t b e  p r o te c te d  b y fe n c ‐
i n g o r  l a r ge  s to n e s .

( 2 4 ) B ac kfl l  o ve r  th e  tan k m u s t h a ve  o n e  o f th e  fo l l o wi n g
c h a r ac te r i s ti c s :

( a) 4  ft ( 1 . 2  m )  o f fl l .
( b ) T h e  to p  an d  h i gh e s t 2  ft ( 0 . 6  m )  o f s i d e s  o f th e

c i s te r n  m u s t b e  i n s u l ate d  wi th  ve r m i n -r e s i s ta n t
fo am  i n s u l ati o n  an d  2  ft ( 0 . 6  m )  o f fl l .

( c ) Al l  b ac kfl l  m u s t e x te n d  1 0  ft ( 3 . 1  m )  b e yo n d  th e
e d g e  o f th e  c i s te r n ,  an d  h ave  a m ax i m u m  3 : 1

s l o p e ,  l o am e d  an d  s e e d e d .
( 2 5 ) T h e  b o tto m  o f th e  s u c ti o n  p i p e  to  th e  p u m p e r  c o n n e c ‐

ti o n  m u s t n o t e x c e e d  1 4  ft ( 4 . 2 5  m )  ve r ti c al  d i s tan c e .
( 2 6 ) T h e  p i tc h  o f th e  s h o u l d e r  a n d  ve h i c l e  p a d  fr o m  th e  e d ge

o f th e  p ave m e n t to  th e  p u m p e r  s u c ti o n  c o n n e c ti o n  m u s t
b e  1  p e r c e n t to  6  p e r c e n t d o wn gr a d e .

( 2 7 ) T h e  s h o u l d e r  a n d  ve h i c l e  p ad  m u s t b e  o f s u ffc i e n t
l e n g th  to  p e r m i t c o n ve n i e n t ac c e s s  to  s u c ti o n  c o n n e c ‐

ti o n  wh e n  th e  p u m p e r  i s  s e t a t 4 5  d e gr e e s  to  r o ad .
( 2 8 ) Al l  c o n s tr u c ti o n ,  b a c kfl l ,  an d  g r ad i n g m a te r i al  m u s t b e

i n  ac c o r d an c e  wi th  p r o p e r  c o n s tr u c ti o n  p r a c ti c e s  an d
ac c e p tab l e  to  th e  AH J .

( 2 9 ) Al l  h o r i z o n ta l  s u c ti o n  p i p i n g m u s t s l o p e  s l i g h tl y u p h i l l
to wa r d  th e  p u m p e r  c o n n e c ti o n .

( 3 0 ) T h e  i n s tal l e r  i s  r e s p o n s i b l e  fo r  c o m p l e te l y fl l i n g th e
c i s te r n  a n d  m a i n tai n i n g i t fu l l  u n ti l  th e  i n s tal l ati o n  i s

a c c e p te d  b y th e  AH J .

As  an  a l te r n ati ve  wh e r e  s o i l  an d  g r o u n d wate r  l e ve l  c o n d i ‐
ti o n s  p e r m i t,  a p r o p e r l y d e s i gn e d  we l l  c an  b e  u s e d  to  p r o vi d e
wate r.  F i g u r e  B . 4 . 3  i l l u s tr ate s  a typ i c al  we l l  wi th  a d r y h yd r an t

i n s ta l l e d .  L o c a l  c o n d i ti o n s  m u s t b e  c o n s i d e r e d  i n  al l  c a s e s .  A
h i g h  wate r  tab l e  th at al l o ws  a  s u c ti o n  l i ft o f n o t m o r e  th a n  1 0  ft
( 3  m )  m u s t b e  p r e s e n t.  T h e  we l l  m u s t b e  i n s ta l l e d  i n  gr a ve l  o r

s a n d ,  n o t c l ay.

T h e  s am e  d e s i g n  i s  s u i ta b l e  fo r  a c i s te r n  i f th e  b o tto m  o f th e
c a s i n g  i s  n o t p e r fo r ate d .

B . 4 . 4  G u i d e  to  C i s te r n  C ap ac i ty.    T h e  fo l l o wi n g fo r m u l a c an
al s o  b e  u s e d  to  c al c u l a te  th e  u s a b l e  am o u n t o f wa te r  i n  a r o u n d

c i s te r n  wi th  ve r ti c a l  s i d e s :

2 3 5 6
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2

. ×
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





 ×

D
H

f

f = c a p a c i ty i n  ga l l o n s

3 1 4 1 6
2

2

. × 





 × =

D
Hm
m c a p ac i ty i n  l i te r s

 
[ B . 4 . 4 a]

 
[ B . 4 . 4 b ]

wh e r e :
Df = i n s i d e  d i am e te r  o f th e  c i s te r n  i n  fe e t,  o r  Dm i n s i d e  d i am e ‐

te r  i n  m e te r s
Hf = u s a b l e  d e p th  o f wa te r  i n  th e  c i s te r n  i n  fe e t,  o r  Hm =  u s a b l e

d e p th  o f wate r  i n  m e te r s

T h e  fo l l o wi n g  fo r m u l a c an  b e  u s e d  to  c a l c u l ate  th e  u s ab l e
a m o u n t o f wate r  i n  a r e c ta n gu l ar  c i s te r n :

L W Hf f f× × × =  ga l c ap a c i ty i n  ga l l o n s ,7 5.

o r

L W Hm m m× × × =  L c ap ac i ty i n  l i te r s1 0 0 0

wh e r e :
Lf = l e n g th  i n  fe e t,  o r  Lm =  l e n g th  i n  m e te r s
Wf = wi d th  i n  fe e t,  o r  Wm =  wi d th  i n  m e te r s
Hf = u s a b l e  d e p th  o f wa te r  i n  fe e t,  o r  Hm =  u s ab l e  d e p th  o f

wa te r  i n  m e te r s

 
[ B . 4 . 4 c ]

 
[ B . 4 . 4 d ]

B o t t o m  1 0  f t  ( 3  m )
o f  w e l l  t o  b e  
p e rf o r a t e d  c a s i n g ;  
n o  p e r f o ra t i o n s
f o r c i s t e m s

S t a n d a rd  i r r i g a t i o n
w e l l  c a s i n g

6  i n .  ( 1 5 0  m m )
l i g h t w e i g h t  w e l l
c a s i n g ,  e x t e n d e d  t o
w i t h i n  1 8  i n .  ( 4 5 0  m m )
o f  b o t t o m  o f  w e l l

G ro u n d  l e v e lG r o u n d  l e v e l

I n l e t  t o  b e
s c r e e n e d ,
i f  r e q u i r e d

6  f t  ( 2  m )  m i n i m u m

W e l l ,  2 5  f t – 3 0  f t
( 7 . 6  m – 9  m )
d e e p ,  g e n e r a l l y
d u g  w i t h  o ra n g e
p e e l - t y p e  c l a m
s h o v e l

C o l l a r w e l d e d  t o  p i p e
3  i n .  ( 7 5  m m )  o v e r l a p

W e l d e d  e l l

L o c a l  f i re  d e p a r t m e n t
h a rd  s u c t i o n  t h r e a d e d
f i t t i n g  a n d  c a p

7  i n .
( 1 7 8  m m )

L i d  h a n d l e

2¹ ⁄₂  i n .  ( 6 5  m m )
i n s p e c t i o n  p o r t  
w i t h  p l u g

W e l l  c o v e r  o f  4  i n .  ( 1 0 0  m m )   t h i c k
p re - c a s t ,  r e i n f o r c e d  c o n c r e t e   o r  s t e e l  p l a t e

1 0  f t  
( 3  m )  

m a x

S u s t a i n a b l e  
w a t e r l e v e l

FI G U RE  B . 4 . 3   Typ i c al  We l l  o r C i s te r n  wi th  D r y H yd ran t
I n s tal l e d .



AN N E X  B 1 1 4 2 - 2 7

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

Wh e n  r e fe r e n c e  i s  m a d e  to  wate r  d e p th s  i n  c i s te r n s ,  s wi m ‐
m i n g p o o l s ,  s tr e am s ,  l ake s ,  an d  o th e r  s o u r c e s ,  i t s h o u l d  al ways
b e  r e m e m b e r e d  th at th e  d e p th  wi th  wh i c h  th e  fr efgh te r  i s

c o n c e r n e d  i s  th e  u s ab l e  d e p th .  I n  a  c i s te r n ,  a b o tto m  b e d  o f
g r ave l  p r o te c ti n g  a d r y h yd r a n t i n l e t,  fo r  i n s tan c e ,  r e d u c e s  th e
u s ab l e  d e p th  o f th e  ar e a  a b o ve  th e  g r ave l .

B . 5  Fi b e rgl as s  U n d e rgro un d  S to rage  Tan ks .    S o m e  fr e  d e p a r t‐
m e n ts  a r e  u s i n g n e w fb e r g l as s  u n d e r g r o u n d  s to r ag e  tan ks  to

s to r e  wa te r  fo r  fr e  p r o te c ti o n .  T h i s  ap p l i c a ti o n  i s  ve r y s i m i l ar
to  u s i n g a c i s te r n ,  e x c e p t th at th e  ta n ks  a r e  m an u fa c tu r e d  o ff

s i te  wh e r e as  a  c i s te r n  i s  b u i l t o n  s i te .  T h e s e  tan ks  ar e  ftte d  wi th
s u c ti o n  an d  fl l  p i p i n g  an d  p l ac e d  s tr ate g i c al l y ar o u n d  th e

c o m m u n i ty.  (See Figure B. 5. )

B . 6  S wi m m i n g P o o l s .    S wi m m i n g p o o l s  ar e  an  i n c r e a s i n g l y
c o m m o n  s o u r c e  o f wate r  fo r  fr e  p r o te c ti o n .  E ve n  i n  s o m e

ar e as  wi th  n o r m al l y ad e q u ate  wa te r  s u p p l i e s  fr o m  h yd r an ts ,
p o o l s  h ave  b e e n  a fac to r  i n  p r o vi d i n g  p r o te c ti o n ,  s u c h  as  wh e r e

wate r  d e m a n d s  h ave  e x c e e d e d  avai l a b i l i ty b e c au s e  o f wi l dfr e s
o r  n a tu r al  d i s as te r s .  S wi m m i n g  p o o l s  p r o vi d e  an  ad va n ta ge  i n
th at th e y ar e  s o u r c e s  o f c l e an  wa te r,  b u t a m a j o r  d r awb a c k i s

th e i r  p o o r  ac c e s s i b i l i ty fo r  l ar g e ,  h e avy fr e  ap p ar a tu s .  T h e r e
ar e  s o m e  ar e a s  o f th e  c o u n tr y i n  wh i c h  th e r e  ar e  m o r e  s wi m ‐
m i n g p o o l s  th an  fr e  h yd r an ts .  I f th e  fr e  d e p a r tm e n t i n te n d s  to

u s e  a s wi m m i n g  p o o l  as  a  s u p p l y o f wa te r,  i t i s  a  g o o d  p r a c ti c e
to  wo r k wi th  th e  p o o l  o wn e r  an d  p r e p l a n  h o w th e  wate r  wi l l  b e
ac c e s s e d .

B . 6 . 1  P o o l  Ac c e s s i b i l i ty.    I f fr e  d e p ar tm e n t a c c e s s i b i l i ty i s
c o n s i d e r e d  at th e  ti m e  th e  p o o l  i s  d e s i gn e d ,  a u s a b l e  wate r

s u p p l y s h o u l d  b e  avai l ab l e  to  th e  fr e  d e p a r tm e n t fo r  d i r e c tl y
s u p p l yi n g  h o s e  l i n e s  o r  fl l i n g  m o b i l e  wate r  s u p p l y ap p a r atu s .
M o s t s wi m m i n g  p o o l s  a r e  b u i l t i n  a r e as  r e q u i r i n g s e c u r i ty fe n c ‐

i n g o r  wa l l s ,  an d  th e s e  c an  c o m p l i c ate  a c c e s s i b i l i ty.  F e n c e s  an d
wal l s  c a n  b e  d e s i gn e d  fo r  fr e  d e p a r tm e n t u s e  o r,  d e p e n d i n g  o n
c o n s tr u c ti o n ,  c an  b e  e n te r e d  fo r c i b l y.  I n  m o s t c as e s ,  a  s o l u ti o n

to  th e  p r o b l e m  o f ac c e s s i b i l i ty c an  b e  ac h i e ve d  th r o u gh
p r e p l an n i n g.  A s o l u ti o n  m i g h t c al l  fo r  l o n g l e n gth s  o f s u c ti o n

D r y  h y d r a n t
h e a d  a s s e m b l y

T a n k w a l l

V e n t  a s s e m b l y
a n d  l e v e l
i n d i c a t o r

2¹ ⁄₂  i n .  ( 6 5  m m )
N a t ’ l  S t d  T h r e a d
f e m a l e  s w i v e l

A

A

A n t i - v o r t e x  p l a t e

S E C T I O N  A – A

F i l l  a s s e m b l y

FI G U RE  B . 5   E x am p l e  o f C o n s tr uc ti o n  o f Wate r C i s te r n s
U s i n g an  U n d e rgro un d  Fi b e rgl as s  S to rage  Tan k.

h o s e ,  p o r tab l e  p u m p s ,  d r y h yd r an ts ,  s i p h o n  e j e c to r s ,  o r  p r o p ‐
e r l y s p a c e d  g ate s .  L i g h twe i gh t o r  fe x i b l e -typ e  s u c ti o n  h o s e  c an

b e  ad va n ta ge o u s  i n  th e s e  s i tu ati o n s .  P o r tab l e  ( o r  fo a ti n g)
p u m p s  d e s i g n e d  fo r  l a r ge -vo l u m e  d e l i ve r y a t l i m i te d  p r e s s u r e s

c a n  d e l i ve r  wate r  to  p o r tab l e  fo l d i n g tan ks  o r  fr e  d e p ar tm e n t
p u m p e r s  an d  ar e  fr e q u e n tl y i d e a l  wh e r e  ac c e s s i b i l i ty p r o b l e m s
e x i s t.  (See Section E. 3. )

A s wi m m i n g  p o o l  l o c ate d  vi r tu a l l y u n d e r  th e  e ave s  o f a  b u r n ‐
i n g h o u s e  c an  b e  a ve r y p o o r  l o c a ti o n  fr o m  wh i c h  to  p u m p  i f

th e r e  i s  fr e  e x p o s u r e  to  th e  wo r k ar e a.  P u m p i n g fr o m  a n e i gh ‐
b o r i n g  p o o l  i f i t i s  c l o s e  e n o u g h  o r  u s i n g a wa te r-h a u l i n g
p r o gr a m  i s  fr e q u e n tl y p r e fe r a b l e  to  p u m p i n g  fr o m  a  p o o l  a d j a‐

c e n t to  th e  b u r n i n g  h o u s e .

B . 6 . 2  P o o l  C ap ac i ty.    T h e  fo l l o wi n g  fo r m u l a  i s  a s h o r t-fo r m
m e th o d  o f e s ti m ati n g  p o o l  c ap a c i ty:

L W Df f f× × × =  ga l / ft e s ti m a te d  c ap a c i ty i n  ga l l o n s37 5.

o r

L W Dm m m× × × =  L / m e s ti m ate d  c a p ac i ty i n  l i te r s31 0 0 0

wh e r e :
Lf = l e n g th  i n  fe e t o r  Lm =  l e n g th  i n  m e te r s

Wf = wi d th  i n  fe e t o r  Wm =  wi d th  i n  m e te r s
Df = e s ti m ate d  ave r ag e  d e p th  fr o m  wate r  l i n e  i n  fe e t o r  Dm =

e s ti m ate d  ave r ag e  d e p th  fr o m  wate r  l i n e  i n  m e te r s

N o te  th a t th e  d i m e n s i o n s  u s e d  i n  th e  fo r m u l a s h o u l d  b e  an
a ve r a ge  i f th e  p o o l  i s  o f a s tyl i z e d  c o n s tr u c ti o n .

C o n s i d e r a ti o n  s h o u l d  b e  g i ve n  fo r  p r o vi d i n g  m o r e  s u c ti o n
h o s e  o n  fr e  a p p ar a tu s  r e s p o n d i n g i n  a r e as  d e p e n d e n t o n  s wi m ‐
m i n g p o o l s .  F as t r i g g i n g  o f s u c h  s u c ti o n  h o s e  d e m a n d s  s p e c i al

tr ai n i n g .  U s i n g l o n g  l e n gth s  o f h o s e  o ve r  wal l s  a n d  o th e r  o b s ta‐
c l e s  typ i c a l  o f ar e a s  a r o u n d  s wi m m i n g p o o l s  d e m an d s  te c h n i ‐
q u e s  o th e r  th a n  th o s e  u s e d  fo r  d r afti n g fr o m  p o n d s  o r  s tr e am s .

Ad e q u ate  p r e -fr e  p l a n n i n g  wi l l  p r o vi d e  kn o wl e d g e  o f i n d i vi d ‐
u al  p o o l s  s o  th at th e  m e th o d  o f o b tai n i n g  wate r  at th e  p r o p e r ty
i s  kn o wn .

B . 6 . 3  C are  i n  U s e  o f P o o l s .    C a r e  h a s  to  b e  e x e r c i s e d  to  b e
s u r e  s tr u c tu r al  d am a ge  wi l l  n o t b e  d o n e  to  a p o o l  a n d  th e

s u r r o u n d i n g a r e a i f th e  wa te r  i s  u s e d  fo r  fr efg h ti n g.  L i g h tl y
b u i l t c e m e n t,  G u n i te ® ,  o r  p o u r e d  c o n c r e te  p o o l s  c an  p r e s e n t a
d an g e r  o f s tr u c tu r al  d am a ge ,  c r a c ki n g ,  o r  c o l l a p s e  wh e n
d r ai n e d .  I f a  p o o l  i s  l o c ate d  i n  e x tr e m e l y we t s o i l ,  i t wi l l  te n d  to
fo at u p wa r d s  wh e n  d ra i n e d .  I n  th e s e  c a s e s ,  th e  p o o l  s h o u l d  b e

r efl l e d  as  s o o n  as  th e  fr e  i s  u n d e r  c o n tr o l  an d  m o b i l e  wate r
s u p p l y a p p ar atu s  c an  b e  r e l e as e d  fr o m  fr e  d u ti e s .

S o m e  p o o l s  ar e  c o m p ac te d  e a r th  c o ve r e d  b y a p l a s ti c  s u r fa c ‐
i n g o r  l i g h t-ga u g e  m e ta l  p an e l s  p l a c e d  a ga i n s t s u c h  e ar th  o r  a

s p e c i al  fl l .  S u c h  p o o l s  c an  c o l l ap s e  i n te r n a l l y i f e m p ti e d .  I t
m i gh t b e  p o s s i b l e  to  u s e  a l i m i te d  p o r ti o n  o f s u c h  wa te r  s o u r c e s
b u t n o t p o s s i b l e  to  u s e  th e  e n ti r e  d e p th  ap p ar e n tl y avai l ab l e .  I t

m i gh t b e  p r u d e n t n o t to  u s e  th e s e  p o o l s  at a l l .

An o th e r  c o n s i d e r ati o n  i s  wh e th e r  th e  g r o u n d  s u r r o u n d i n g a
p o o l  wi l l  s u p p o r t th e  we i gh t o f a fr e  d e p a r tm e n t ve h i c l e  wi th ‐
o u t c o l l a p s i n g .  T h e  fr e  d e p ar tm e n t s h o u l d  c o n s u l t wi th  th e

 
[ B . 6 . 2 a]

 
[ B . 6 . 2 b ]
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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 .

b u i l d e r  o r  i n s tal l e r  o f a n y p o o l  b e i n g  c o n s i d e r e d  as  a wate r
s o u r c e  to  d e te r m i n e  th e  va r i o u s  p o o l  l i m i tati o n s .

B . 7  L i ve s to c k  Wate ri n g P o n d s  an d  Tan ks .    M an y far m s  h ave
l i ve s to c k wate r  tan ks  an d  o th e r  s i m i l ar  wate r  fa c i l i ti e s .  I f th e
o wn e r  i s  m ad e  a war e  o f th e  wate r  n e e d s  fo r  fr efgh ti n g  o n  th e
fa r m ,  s u c h  ta n ks  an d  p o n d s  c a n  b e  s i z e d  to  p r o vi d e  ad e q u ate
vo l u m e  fo r  b o th  far m  an d  fr e  d e p a r tm e n t u s e  a n d  l o c a te d  to
b e  r e a d i l y avai l ab l e  to  th e  fr e  d e p ar tm e n t.  Tan ks  s h o u l d  b e
p l a c e d  o n  th e  e d g e  o f th e  b a r n ya r d  wh e r e  th e y ar e  a c c e s s i b l e
fo r  fr e  ap p ar a tu s  to  ta ke  s u c ti o n  th r o u g h  a  c o n n e c ti o n  o n  th e
tan k o r  wi th  s u c ti o n  h o s e  d i r e c tl y i n to  th e  tan k.  T h e s e  wa te r i n g
ta n ks  an d  p o n d s  ar e  o fte n  fl l e d  an d  m a i n tai n e d  fu l l  b y a p u m p
o p e r ate d  b y a wi n d m i l l  o r  b y an  e l e c tr i c  p u m p .  F i g u r e  B . 7  i l l u s ‐
tr ate s  a d r y h yd r a n t s ys te m  fo r  h o l d i n g tan ks  an d  p r o c e d u r e s
fo r  s u c c e s s fu l l y u s i n g  th e  s ys te m  a s  a  wate r  s o u r c e .

B . 8  S to re d  Wate r fo r S p ri n kl e r S ys te m s .    I n  s o m e  r u r a l  ar e a s ,
th e  o n l y l a rg e  wate r  s u p p l y m i gh t b e  th e  s to r a ge  p r o vi d e d  fo r
th e  s p r i n kl e r  s ys te m  i n  a  b u i l d i n g .  T h e  s u p p l y m i g h t b e  fr o m
an  u n d e r g r o u n d  wa te r  d i s tr i b u ti o n  s ys te m ,  a p o n d  o r  s u c ti o n
ta n k wi th  p u m p s ,  an  e l e va te d  tan k,  o r  a c o m b i n a ti o n  o f th e s e .
I n  m an y c as e s ,  p r e -p l an  ar r a n ge m e n ts  c an  b e  m ad e  to  u s e  s o m e
o f th e  s to r e d  wate r  fo r  fr e  p r o te c ti o n  a way fr o m  th e  p r o p e r ty.
T h i s  i s  p ar ti c u l ar l y tr u e  i f th e  p r o p e r ty o wn e r  i s  c o n ta c te d
b e fo r e  i n s tal l ati o n  o f th e  s p r i n kl e r  p r o te c ti o n ,  a s  i t m i gh t b e
n e c e s s ar y to  i n c r e as e  th e  s to r ag e  c a p ac i ty o r  to  i n s tal l  a h yd r an t
th at i s  a c c e s s i b l e  to  th e  fr e  d e p ar tm e n t an d  c o n n e c te d  to  th e
p r i vate  ya r d  d i s tr i b u ti o n  s ys te m .

E x tr e m e  c a r e  s h o u l d  b e  e x e r c i s e d  i n  th e  u s e  o f wate r
s u p p l i e s  p r o vi d e d  fo r  s p r i n kl e r  p r o te c ti o n .  U n l e s s  th e  wa te r
s u p p l y h as  b e e n  s p e c ifc a l l y d e s i g n e d  to  p r o vi d e  wate r  fo r  fr e
p r o te c ti o n  a way fr o m  th e  p r o p e r ty,  i t s h o u l d  n o t b e  u s e d .  (See
Annex F for additional information on sprinkler systems. )

B . 9  D ri ve n  We l l s .    We l l s ,  we l l  s ys te m s ,  an d  i r r i g ati o n  p u m p s
ar e  b e c o m i n g  i n c r e as i n g l y p o p u l ar  a s  wa te r  s u p p l i e s  fo r  fr e ‐
fg h ti n g  p u r p o s e s  at i n d u s tr i al  p r o p e r ti e s ,  s h o p p i n g  c e n te r s ,
s u b d i vi s i o n s ,  an d  fa r m h o u s e s  l o c ate d  i n  r u r al  ar e as  b e yo n d  th e
re a c h  o f a m u n i c i p al -typ e  wate r  d i s tr i b u ti o n  s ys te m .

I n  a r e as  wi th  s u i tab l e  s o i l  c o n d i ti o n s  s u c h  as  th o s e  o f a  ve r y
s a n d y n a tu r e ,  i t m i g h t b e  p o s s i b l e  to  u s e  d r i ve n  we l l s  o r  wate r-

P ri m i n g  p o r t

5  f t – 7  f t
( 1 . 5  m – 2 . 1  m )H o l d i n g  t a n k

( 1 )  C o n n e c t  h a r d  s u c t i o n
( 2 )  O p e n  a p p a ra t u s  t a n k v a l v e  a n d  f l o o d  s u c t i o n  h o s e
( 3 )  C o n n e c t  h a n d  p r i m i n g  p u m p  t o  p r i m i n g  p o rt
( 4 )  O p e ra t e  p ri m i n g  p u m p  u n t i l  w a t e r  i s  f l o w i n g  f r o m  p r i m i n g  p u m p
( 5 )  E n g a g e  t h e  f i r e  p u m p  a n d  o p e n  n e e d e d  d i s c h a rg e  l i n e s

2 0  f t –3 5  f t  
( 6  m – 1 0 . 7  m )  d i a m e t e r

1 0 , 0 0 0  g a l – 5 0 , 0 0 0  g a l
( 3 8 , 0 0 0  L – 1 9 0 , 0 0 0  L )

FI G U RE  B . 7   D rafti n g P ro c e d u re  fo r Far m  H o l d i n g Tan k s .

j e tte d  we l l s  to  o b ta i n  wate r  fo r  fr efgh ti n g .  T h e s e  we l l s  a r e ,  i n
e s s e n c e ,  p i p e s  d r i ve n  i n to  th e  gr o u n d ,  u s u al l y wi th  p e r fo r a ti o n s

ab o u t th e  b as e  to  p e r m i t e n tr y o f wate r.  F r o m  th e  th r e a d e d
p i p e  h e ad  ( o r  a ftti n g  a ttac h e d  to  th e  b o d y o f th e  p i p e ) ,  a

p u m p  c o n n e c ti o n  c an  b e  m ad e  to  d r aft wate r  th e  s am e  as  fr o m
a we l l  h e a d  h yd r a n t.  A h i gh  wate r  ta b l e  i s  a p r e r e q u i s i te  to
u s i n g  th i s  m e th o d .  F i r efgh ti n g  u n i ts  i n  ar e a s  wh e r e  we l l  h e ad

h yd r a n ts  ar e  a va i l ab l e  s h o u l d  h ave  th e  n e c e s s ar y ad a p te r s  to
u ti l i z e  s u c h  s i te s .

B . 1 0  P re - Fi re  P l an n i n g fo r Wate r S u p p l y O p e rati o n s .    O n c e
th e  wate r  s u p p l y r e q u i r e m e n ts  h ave  b e e n  c al c u l a te d  a n d  th e
wate r  s o u r c e s  i d e n tife d ,  th e  typ e  a n d  am o u n t o f fr e  e q u i p ‐

m e n t n e e d e d  to  r e s p o n d  o n  th e  fr s t al ar m  to  d e l i ve r  th a t
r e q u i r e m e n t s h o u l d  b e  d e te r m i n e d .  T h e  o b j e c ti ve  s h o u l d  b e  to
h a ve  th e  r e s p o n s e  o f fr e  a p p ar atu s  m atc h  th e  n e e d  to  d e l i ve r  a

c o n s ta n t fo w at l e a s t e q u a l  to  th e  wa te r  fo w r e q u i r e m e n ts .  T h e
fr e  d e p a r tm e n t s h o u l d  d e ve l o p  s tan d ar d  o p e r a ti n g g u i d e l i n e s
fo r  h au l i n g o r  r e l ayi n g  wate r  to  fr e s .  T h e  g u i d e l i n e s  s h o u l d  b e

ve r ife d  u n d e r  tr ai n i n g  c o n d i ti o n s  p r i o r  to  a  fr e  e m e r g e n c y.
Tr a i n i n g  e x e r c i s e s  s h o u l d  i n c l u d e  l o c ati n g  fr e  e q u i p m e n t a t a
fr e  s c e n e  to  p r o te c t th e  fr e  p r o p e r ty an d  th e  e x p o s u r e s ,  e s tab ‐

l i s h i n g  o p e r ati o n s  at th e  wate r  s o u r c e  to  e i th e r  fl l  wa te r  tan ks
o n  fr e  a p p a r atu s  o r  p u m p  i n to  a  r e l ay,  d e s i g n ati n g  fr e  l a n e s  o r

r o u te s  b e twe e n  th e  wa te r  s o u r c e  an d  th e  i n c i d e n t s c e n e ,  an d
r e vi e wi n g  an d  m o d i fyi n g  th e  o p e r a ti o n s  to  m e e t u n u s u al  c o n d i ‐

ti o n s .  O n c e  i m p l e m e n te d ,  th e  s ta n d a r d  o p e r ati n g  g u i d e l i n e s
s h o u l d  b e  i n i ti ate d  fo r  al l  r e p o r te d  s tr u c tu r e  fr e s ,  r e c o gn i z i n g

th a t th e y c an  b e  d i s c o n ti n u e d  o r  c a n c e l e d  a fte r  th e  o ffc e r  i n
c h a r ge  h as  e val u a te d  th e  fr e  an d  d e te r m i n e d  th at a d d i ti o n al
wate r  s u p p l y wi l l  n o t b e  n e e d e d .

An n e x  C    M o b i l e  Wate r S up p l y Ap p aratu s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

C . 1  G e n e ral .    T h e  fr e  s e r vi c e  h as  o fte n  e x p e r i e n c e d  fr e
c o n tr o l  d i ffc u l ti e s  i n  i s o l a te d  a r e as .  Al th o u gh  d i ffc u l ti e s  va r y,

o n e  o f th e  m a j o r  p r o b l e m s  e n c o u n te r e d  i s  th e  l a c k o f an
a d e q u a te  wa te r  s u p p l y.  T h e  avai l ab i l i ty o f an  ad e q u ate  a m o u n t

o f wate r  fo r  c o n tr o l  an d  e x ti n g u i s h m e n t i s  a m aj o r  c o n s i d e r a‐
ti o n  fo r  m an y fr e  o ffc i al s  a n d  a  fa c to r  th at s i g n ifc an tl y i nfu ‐
e n c e s  th e i r  fr efgh ti n g  ta c ti c a l  d e c i s i o n s .  F i r e  d e p ar tm e n t

tr a i n i n g  s h o u l d  e m p h a s i z e  th e  n e e d  to  m ai n ta i n  a n  e ffe c ti ve
wate r  s u p p l y fr o m  s o u r c e  to  ap p l i c ati o n .

A l i m i te d  wate r  s u p p l y c o n d i ti o n  d u r i n g  a  wo r ki n g  fr e  c an
ad ve r s e l y affe c t al l  p h a s e s  o f fr efgh ti n g .  T h i s  a n n e x  d i s c u s s e s
th e  o p ti o n s  an d  p r o c e d u r e s  fo r  m o vi n g  wa te r  wh e r e  m u n i c i p al -

typ e  wate r  d i s tr i b u ti o n  s ys te m s  ar e  n o n e x i s te n t o r  a r e  s u b s tan ‐
d ar d .  Wh e n  th e  wate r  s u p p l y i s  p r o vi d e d  fr o m  a  d r y h yd r a n t,  a
l ake ,  a  c i s te r n ,  a  s wi m m i n g p o o l ,  o r  o th e r  s ta ti c  s o u r c e ,  o p e r a t‐

i n g p r o c e d u r e s  s h o u l d  i n c l u d e  th o s e  ac ti vi ti e s  r e q u i r e d  fo r
tr a n s p o r ti n g th e  wate r  fr o m  th e  s u p p l y s i te  to  th e  fr e .  F i r e
d e p a r tm e n ts  g e n e r al l y c o m m i t to  th e  d r aft o r  s u p p l y l o c a ti o n

u s i n g  fr e  d e p a r tm e n t p u m p e r ( s )  wi th  a  p u m p  c a p a c i ty o f
7 5 0  gp m  ( 2 8 5 0  L / m i n )  o r  m o r e ,  an d  a m i n i m u m  b o o s te r  tan k
s i z e  o f 5 0 0  g al  ( 1 9 0 0  L ) .

I n  s o m e  d e p ar tm e n ts ,  p u m p i n g ap p ar a tu s  a s s i gn e d  to  wa te r
s u p p l y fu n c ti o n s  r e q u i r e  l i ttl e  e q u i p m e n t b e yo n d  th e  ap p ar a tu s

p u m p s ,  th e  h o s e  fo r  fl l i n g  m o b i l e  wate r  s u p p l y ap p a r atu s ,  an d
s o m e  p r e c o n n e c te d  h a n d  l i n e s .  T h e r e  a r e  m an y wate r  s o u r c e

p u m p i n g o p ti o n s ,  an d  th e y var y wi d e l y d e p e n d i n g o n  n e e d  an d
avai l ab l e  r e s o u r c e s .
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Ap p a r atu s  u s e d  to  h au l  wate r  h a ve  r efe c te d  a g r e at d e al  o f
i n ge n u i ty,  b u t i n  s o m e  i n s ta n c e s  a t th e  r i s k o f fr efg h te r  s afe ty.
I n  th e  i n te r e s t o f i m p r o vi n g  o p e r ati o n a l  fe x i b i l i ty a n d  s afe ty,

s o m e  r u r a l  a n d  s u b u r b a n  fr e  d e p ar tm e n ts  n o w u s e  s tan d ar d
p u m p e r s  an d  m o b i l e  wate r  s u p p l y a p p a r atu s  wi th  ta n ks  i n  th e

1 0 0 0  ga l  to  1 5 0 0  g al  ( 3 8 0 0  L  to  5 7 0 0  L )  r a n ge .  Te c h n i q u e s  fo r
l o ad i n g  a n d  u n l o ad i n g m o b i l e  wa te r  s u p p l y ap p a r atu s  h ave  a l s o
s e e n  s i g n ifc a n t i m p r o ve m e n ts .  T h e  g o al  d u r i n g e ve r y fr e
e vo l u ti o n  i s  to  m ai n ta i n  th e  r e q u i r e d  fr e  fo w th r o u gh o u t th e

e n ti r e  fr efg h ti n g o p e r a ti o n .

M o b i l e  wate r  s u p p l y ap p ar a tu s  s e r ve  a s  a n e c e s s ar y as s e t i n
m an y s u b u r b an  an d  r u r al  fr e  d e p a r tm e n ts .  Wh e n  th e  n e c e s ‐

s a r y wate r- c a r r yi n g  c a p a c i ty e x c e e d s  l o c al  c a p a b i l i ty,  a s o u n d
m u tu al  o r  au to m ati c  a i d  p r o g r am  c an  p r o vi d e  th e  n e c e s s ar y

r e s o u r c e s .

S u c h  ar r a n ge m e n ts  ar e  fa r  s u p e r i o r  to  th e  u s e  o f u n s afe
m ake s h i ft e q u i p m e n t th a t i s  n o t d e s i g n e d  fo r  e m e r g e n c y s e r v‐

i c e .  D e p ar tm e n ts  th at b u i l d  ap p ar a tu s  th a t ar e  n o t i n  c o m p l i ‐
an c e  wi th  N F PA 1 9 0 1  s h o u l d  g i ve  s e r i o u s  c o n s i d e r a ti o n  to  th e

s a fe ty,  r e l i ab i l i ty,  a n d  s e r vi c e ab i l i ty o f th e  e q u i p m e n t i n  q u e s ‐
ti o n .  A d e p ar tm e n t th a t d e p e n d s  o n  a n  as s o r tm e n t o f m o b i l e
wate r  s u p p l y ap p a r atu s  p r i m ar i l y d e s i g n e d  fo r  o th e r  u s e s

s h o u l d  s e e k e x p e r t as s i s tan c e  to  c h e c k th e  o p e r a ti o n a l  s afe ty o f
th e  e q u i p m e n t.

T h e  d e s i gn  a n d  c o n s tr u c ti o n  o f a  m o b i l e  wate r  s u p p l y ap p a‐
r a tu s  r e q u i r e s  th o s e  i n vo l ve d  to  d e te r m i n e  th e  gr o s s  ve h i c l e
we i g h t r ati n g  ( GVWR)  o f a c h a s s i s  n e c e s s a r y to  s afe l y c ar r y th e

m ax i m u m  l o ad  an d  th e  r e s u l ti n g  we i g h t d i s tr i b u ti o n ,  th e
e n gi n e  h o r s e p o we r  n e e d e d  to  ad e q u ate l y p e r fo r m  o n  th e  r o ad
a n d  at th e  fr e  s c e n e ,  th e  ap p r o p r i ate  b r a ke  s ys te m ,  an d  g e ar

tr ai n  c o m b i n a ti o n  b e s t s u i te d  fo r  o p e r ati o n s  i n  th a t s p e c ifc
l o c al e .  Ap p ar a tu s  c o m p o n e n ts ,  s u c h  as  tan k b affi n g ,  ve n ti n g ,
l o ad i n g an d  o ff- l o ad i n g  s ys te m s ,  an d  th e  c e n te r  o f gr a vi ty,  ar e

j u s t a s  i m p o r tan t as  th e  e n gi n e ,  ax l e s ,  an d  o th e r  d r i ve l i n e
c o m p o n e n ts .

S o m e  fr e  d e p a r tm e n ts  th at h ave  p u m p e r s  e q u i p p e d  wi th
l arg e  wa te r  tan ks  h ave  r e tr oftte d  th e i r  a p p a r atu s  wi th  s o m e

fo rm  o f a q u i c k-d u m p  s ys te m  ( l a r ge  g r avi ty d u m p ,  j e t-as s i s t
d e vi c e ,  e tc . ) .

To d a y' s  c o m m e r c i al  m o b i l e  wate r  s u p p l y ap p ar a tu s  c a n  b e
d e s i g n e d  to  e m p l o y o n e  o f two  p o s s i b l e  te c h n o l o g i e s  ( o r  a
c o m b i n a ti o n  o f b o th )  fo r  l o ad i n g ,  an d  fo u r  a l te r n ati ve s  fo r

u n l o ad i n g .  M o b i l e  wa te r  s u p p l y ap p a r atu s  c an  b e  e q u i p p e d
wi th  s ta n d ar d  c e n tr i fu ga l  fr e  p u m p s ,  p o s i ti ve  d i s p l ac e m e n t
p r e s s u r e / vac u u m  p u m p  s ys te m s ,  o r  a  c o m b i n ati o n  o f p u m p i n g

e q u i p m e n t c o nfg u r a ti o n s .

C . 2  S p e c ifc ati o n s  fo r M o b i l e  Wate r S u p p l y Ap p aratu s .    C ar e ‐
fu l  atte n ti o n  s h o u l d  b e  p ai d  to  e n s u r e  th at e n gi n e ,  c h a s s i s ,

wate r  tan k b a ffi n g ,  ve h i c l e  c e n te r  o f g r avi ty,  an d  b r ake s  a r e
ad e q u ate  fo r  m o b i l e  wate r  s u p p l y a p p a r atu s .  N F PA 1 9 0 1  c o ve r s

m o b i l e  wa te r  s u p p l y a p p ar atu s ,  an d  i t i s  r e c o m m e n d e d  th a t th e
s tan d ar d  b e  fo l l o we d .

T h e  tan k s h o u l d  b e  p r o p e r l y c o n s tr u c te d  an d  b a ffe d .  P a r ti c ‐
u l ar  atte n ti o n  s h o u l d  b e  p ai d  to  fo w r ate s  to  a n d  fr o m  th e

tan k.  C o n s i d e r ati o n  s h o u l d  b e  gi ve n  to  h o w th e  m o b i l e  wa te r
s u p p l y ap p ar a tu s  wi l l  d i s c h ar g e  i ts  wate r  to  th e  r e c e i vi n g ve h i ‐
c l e ,  p o r tab l e  tan k,  o r  o th e r  e q u i p m e n t a s  r ap i d l y a s  p o s s i b l e .  I t

i s  e s s e n ti al  th at th e  m o b i l e  wate r  s u p p l y ap p ar a tu s  g e t b a c k o n
th e  r o ad ,  r e l o a d ,  an d  b r i n g an o th e r  l o ad  o f wate r  to  th e  fr e ‐
gr o u n d  r a p i d l y.  S o m e  d e p a r tm e n ts  i n s tal l  l a r ge  gr a vi ty d u m p

val ve s ,  wh i l e  o th e r  d e p ar tm e n ts  u s e  a  j e t d u m p  ar r a n ge m e n t to
r e d u c e  th e  e m p tyi n g  ti m e .

T h e  te r r ai n ,  we ath e r,  an d  b r i d g e  an d  r o ad  c o n d i ti o n s  e x p e c ‐
te d  s h o u l d  b e  c o n s i d e r e d  wh e n  b u yi n g  o r  b u i l d i n g m o b i l e
wate r  s u p p l y a p p a r atu s .

I t i s  s u g g e s te d  th a t,  fo r  a m o b i l e  wate r  s u p p l y ap p ar a tu s  wi th
a c ap a c i ty g r e ate r  th an  1 5 0 0  ga l  ( 5 7 0 0  L ) ,  i t m i gh t b e  n e c e s s ar y

to  u ti l i z e  tan d e m  r e a r  ax l e s  o r  a s e m i tr a i l e r,  d e p e n d i n g o n  ta n k
s i z e  an d  c h a s s i s  c h ar a c te r i s ti c s .  I t i s  fu r th e r  r e c o m m e n d e d  th a t

th e  m ax i m u m  wate r  tan k c ap a c i ty fo r  m o b i l e  wate r  s u p p l y
a p p ar atu s  n o t e x c e e d  4 8 0 0  g al  ( 1 8 , 2 0 0  L )  o r  2 0  to n s
( 1 8 , 2 0 0  kg)  o f wa te r.  T h e  c o s t o f two  s m al l e r  m o b i l e  wa te r

s u p p l y ap p a r atu s  m i gh t c o s t ab o u t th e  s a m e  as  o n e  l ar g e
m o b i l e  wate r  s u p p l y a p p ar atu s .  M o b i l i ty,  c o s t o f u p ke e p ,
p e r s o n n e l  avai l ab i l i ty a n d  c o s ts ,  s tate  we i gh t r e s tr i c ti o n s ,  an d

b r i d g e  we i g h t r e s tr i c ti o n s  ar e  fac to r s  to  c o n s i d e r  i n  th e  s e l e c ‐
ti o n  o f m o b i l e  wa te r  s u p p l y ap p a r atu s .

T h e  we i gh t o f th e  ve h i c l e  p l u s  th e  l o ad  c ar r i e d  s h o u l d  n o t b e
g r e ate r  th an  th e  r ate d  c a p a c i ty o f th e  ti r e s .  C o m p l i a n c e  s h o u l d
b e  d e te r m i n e d  b y we i g h i n g  th e  l o a d e d  a p p a r atu s .

C . 3  Re gu l ati o n s  an d  Re s tri c ti o n s .    Re g ar d l e s s  o f r e ar  ax l e
c o nfg u r ati o n ,  s p e c ifc  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

s tate ' s  l e ga l  we i gh t-p e r-a x l e  r e q u i r e m e n t.  Go ve r n m e n t e n ti ti e s
c a n  h ave  s i n gl e -ax l e  we i gh t l i m i ts ,  wh i c h  a r e  i m p o s e d  b a s e d  o n
r o a d  s u r fac e  c o n d i ti o n s  an d  th e  l o n g e vi ty o f h i g h wa ys .  T h e

n e e d  fo r  c o m m e r c i al  d r i ve r ' s  l i c e n s e ,  ve h i c l e  r e gi s tr a ti o n ,  i n s u r ‐
a n c e  c o ve r ag e ,  a n d  o th e r  i s s u e s  s h o u l d  b e  a d d r e s s e d .

T h e  l o ad  c a p a c i ty o f r o a d s  a n d  b r i d ge s  i s  a s e r i o u s  c o n s i d e r a‐
ti o n  wh e n  p l an n i n g  p u r c h a s e s  o f fr e  ap p ar a tu s .  M o b i l e  wate r
s u p p l y ap p a r atu s  h a ve  to  b e  r e s tr i c te d  to  a  l o ad  c ap ac i ty th at

wi l l  n o t c au s e  o ve r l o ad i n g  o f r o ad s  an d  b r i d ge s .  A g o o d  p o l i c y
fo r  e ve r y fr e  d e p a r tm e n t i s  to  c h e c k th e  b r i d g e  l o a d  r e s tr i c ‐
ti o n s  b e fo r e  p u r c h as i n g  a n e w ap p ar a tu s .

C . 4  M o b i l e  Wate r S u p p l y C ap ac i ty.    M an y d e p ar tm e n ts  fn d
th a t a  m i n i m u m  ta n k c a p a c i ty o f 1 0 0 0  ga l  ( 3 8 0 0  L )  fac i l i tate s

m e e ti n g  th e  m i n i m u m  wa te r  r e q u i r e m e n ts  o u tl i n e d  i n  th i s
s tan d ar d  wh e r e  wate r  s u p p l i e s  ar e  r e ad i l y avai l a b l e .

C . 5  Tan k  B affe s .    T h e  ta n k b affe  o r  s wa s h  p ar ti ti o n  i s  o fte n
c o n s i d e r e d  to  b e  th e  we a ke s t a n d  m o s t d an g e r o u s  a r e a o f fr e
e n gi n e  an d  m o b i l e  wate r  s u p p l y d e s i g n  an d  c o n s tr u c ti o n .  C ar e ‐

fu l  c o n s i d e r ati o n  s h o u l d  b e  gi ve n  to  b a ffe s  b y th e  d e s i g n e r s
an d  b u i l d e r s  o f tan ks .  (See NFPA 1 901 . )

C . 6  P l um b i n g.    I t i s  i m p o r tan t to  h ave  a n  o u tl e t o f a d e q u a te
s i z e  to  e m p ty th e  ta n k q u i c kl y.  Ta b l e  C . 6  i l l u s tr a te s  th e  e m p ty‐
i n g  ti m e  fo r  a 1 6 0 0  ga l  ( 6 0 6 0  L )  wa te r  tan k b y g r avi ty fo w

u s i n g  d i ffe r e n t o u tl e t s i z e s .

Ad e q u ate l y s i z e d  p l u m b i n g i s  al s o  i m p o r tan t i n  th o s e  m o b i l e
wate r  s u p p l y a p p ar atu s  e q u i p p e d  wi th  a  p u m p  wi th  a j e t d u m p

a r r an g e m e n t.  M an y j e t d u m p  a r r an g e m e n ts  a r e  c a p ab l e  o f
d i s c h ar g i n g  at a  r ate  o f 1 0 0 0  gp m  ( 3 8 0 0  L / m i n )  o r  m o r e .

P r o p e r  ve n ti n g i s  i m p e r ati ve  fo r  s afe  an d  r a p i d  fl l i n g  an d
e m p tyi n g  o f tan ks .  As  a  m i n i m u m ,  th e  ve n t o p e n i n g  s h o u l d  b e

fo u r  ti m e s  th e  c r o s s -s e c ti o n al  ar e a o f th e  i n l e t.  I n ad e q u ate  ve n t‐
i n g c a n  c a u s e  th e  tan k to  b o w o u twar d  wh e n  i t i s  b e i n g fl l e d

r ap i d l y o r  c an  i m p a i r  th e  d i s c h ar g e  fo w wh e n  th e  tan k i s
e m p tyi n g .

I f th e  m o b i l e  wa te r  s u p p l y a p p ar atu s  i s  e q u i p p e d  wi th  a fr e
p u m p ,  a d e q u a te l y s i z e d  p u m p -to -ta n k p l u m b i n g  i s  al s o  e s s e n ti al
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to  p r o vi d e  fo r  r a p i d  d i s c h a r ge  o f wa te r  th r o u g h  th e  p u m p .  I n  a
m o b i l e  wate r  s u p p l y o p e r a ti o n  i n  wh i c h  th e  e m p h as i s  i s  p l ac e d
o n  r ap i d ,  l o w- p r e s s u r e  e m p tyi n g  o f a ta n k,  u n d e r s i z e d  p l u m b ‐
i n g  c a n  b e  a m aj o r  l i m i ta ti o n  to  e ffc i e n c y.

M o b i l e  wate r  s u p p l y ap p ar a tu s  s h o u l d  b e  d e s i g n e d  to  fl l  a n d
e m p ty c o m p l e te l y.  Ap p l i c ab l e  N F PA s ta n d a r d s  s u c h  a s
N F PA 1 9 0 1  c o n ta i n  d a ta  o n  a d e q u a te  p l u m b i n g .

C . 6 . 1  Fi l l  L i n e  C o u p l i n gs .    O fte n ,  ti m e  wa s te d  at m o b i l e  wate r
s u p p l y fl l  l o c a ti o n s  i s  d u e  to  d i ffc u l ti e s  i n  c o n n e c ti n g an d
d i s c o n n e c ti n g  th e  th r e ad e d  c o u p l i n g s  o n  th e  h o s e  b e twe e n  th e
fl l  p u m p e r  a n d  th e  wate r  tan k fl l  c o n n e c ti o n  o n  th e  m o b i l e
wate r  s u p p l y a p p a r atu s .  I f s u c h  d i ffc u l ti e s  e x i s t,  c o n s i d e r ab l e
ti m e  c an  b e  s ave d  b y u s i n g e i th e r  a  q u ar te r-tu r n  c o u p l i n g  ( o r
s o m e  typ e  o f fe x i b l e  h o s e  wi th  a  q u i c k d i s c o n n e c t) ,  a  s p e c i al l y
d e s i g n e d  l ar g e -d i am e te r  fl l  p i p e ,  o r  a r ap i d -fl l  d e vi c e  th a t
d r o p s  i n to  th e  fl l  o p e n i n g  at th e  to p  o f th e  ta n k,  th u s  p r o vi d ‐
i n g  q u i c k b r e akaway fr o m  th e  fl l  s u p p l y.

C . 7  We i gh t D i s tri b u ti o n .    We i g h t d i s tr i b u ti o n  i s  a l l - i m p o r tan t
i n  th e  h an d l i n g  o f a  h e a vy p i e c e  o f fr e  ap p a r atu s  a n d  s h o u l d
b e  p r o p e r l y d e s i gn e d  i n to  th e  u n i t a n d  th e n  ve r ife d  b y we i gh ‐
i n g e a c h  ax l e .  E ve n  th e  s l i g h te s t c h an g e  i n  th e  l o ad  c a r r i e d  o r
i n  th e  d i s tr i b u ti o n  o f th e  l o a d  c an  c au s e  th e  d e s i g n  l i m i ts  o f th e
tr u c k to  b e  e x c e e d e d  a n d  tu r n  a s afe  ve h i c l e  i n to  an  u n s a fe
ve h i c l e .

C . 8  Tu r n i n g Rad i u s  an d  Wh e e l b as e .    An  i m p o r tan t c o n s i d e r a‐
ti o n  i n  m o b i l e  wate r  s u p p l y s h u ttl e  o p e r ati o n s  i s  th e  ar e a  avai l a‐
b l e  fo r  tu r n i n g .  B e c a u s e  th e  m o b i l e  wate r  s u p p l y ap p ar a tu s
m i gh t b e  c al l e d  o n  to  r e ve r s e  d i r e c ti o n  o r  to  m a n e u ve r  fo r  p o s i ‐
ti o n  at th e  wate r  s o u r c e  o r  th e  fr e  s i te ,  m u l ti p l e  s i n gl e -ax l e
s tr ai gh t c h a s s i s  m o b i l e  wate r  s u p p l y a p p a r atu s ,  e a c h  wi th  a
1 2  i n .  ( 3 0 0  m m )  g r avi ty d u m p  o r  a 6  i n .  ( 1 5 0  m m )  j e t d u m p ,
m i gh t ac tu al l y m o ve  m o r e  wate r  to  th e  fr e  l o c a ti o n  th an
l o n ge r  wh e e l b as e  tr a c to r  tr a i l e r s  a n d  d u al  wh e e l ,  ta n d e m -a x l e ,
m o b i l e  wate r  s u p p l y a p p ar atu s .

C . 9  D ri ve r Trai n i n g.    An  i m p o r tan t c o n s i d e r ati o n  fr e q u e n tl y
o ve r l o o ke d  b y th e  r u r al  fr e  d e p ar tm e n t i s  th at o f d r i ve r  tr ai n ‐
i n g.  F e w p e o p l e  a r e  tr a i n e d  to  d r i ve  a  tr a c to r- tr a i l e r  c o m b i n a‐
ti o n  u n d e r  e m e r ge n c y c o n d i ti o n s ,  a n d  th e  fr e  d e p ar tm e n t
p l a n n i n g  to  u s e  s u c h  a  ve h i c l e  s h o u l d  p r o vi d e  s p e c ifc  tr ai n i n g
fo r  d r i ve r s  o f th i s  typ e  o f a p p ar atu s .  E ve n  a two - o r  th r e e -ax l e
ve h i c l e  u s e d  a s  a m o b i l e  wate r  s u p p l y ap p a r atu s  wi l l  p r o b a b l y
h ave  d r i vi n g c h a r ac te r i s ti c s  ve r y d i ffe r e n t fr o m  o th e r  a p p ar a‐
tu s ,  a n d  d r i ve r  tr a i n i n g i s  e x tr e m e l y i m p o r tan t.  I n d i vi d u a l  s ta te
o p e r ato r  l i c e n s i n g r e q u i r e m e n ts  s h o u l d  b e  m e t.  N F PA 1 0 0 2
an d  N F PA 1 4 5 1  s h o u l d  b o th  b e  u s e d  wh e n  d e ve l o p i n g
p r o gr a m s  to  tr ai n  a n d  val i d ate  d r i ve r s  o f e m e r g e n c y fr e  ap p a‐
ra tu s .

Tab l e  C . 6  E m p tyi n g T i m e  fo r 1 6 0 0  G al  ( 6 0 6 0  L )  M o b i l e  Wate r
S u p p l y b y G ravi ty Fl o w

O u tl e t S i z e D i s c h arge  T i m e
( m i n )i n . m m

2 1 ∕2 6 5 2 0
4 1 ∕2 1 1 5 7

6 1 5 0 5
1 0 2 5 0 1 2 ∕3

1 2 3 0 0 1 1 ∕2

C . 1 0  C al c u l ati n g Wate r- C ar r yi n g P o te n ti al .    T h e  fo l l o wi n g a r e
two  p r i m ar y fac to r s  to  b e  c o n s i d e r e d  i n  th e  d e ve l o p m e n t o f
tan k wate r  s u p p l i e s :

( 1 ) T h e  am o u n t o f wa te r  c ar r i e d  o n  i n i ti a l  r e s p o n d i n g u n i ts
( 2 ) T h e  a m o u n t o f wa te r  th at c an  b e  c o n ti n u o u s l y d e l i ve r e d

afte r  i n i ti al  r e s p o n s e

A n u m b e r  o f fr e  d e p a r tm e n ts  h ave  d e ve l o p e d  wa te r-h a u l i n g
o p e r ati o n s  wh e r e  th e y h a ve  a  m a x i m u m  c o n ti n u o u s  fo w c a p a‐
b i l i ty ( a s u s tai n e d  fr e  fo w)  o f 1 0 0 0  g p m  to  2 0 0 0  gp m
( 3 8 0 0  L / m i n  to  7 6 0 0  L / m i n )  a t th e  fr e  s c e n e .  S u c h  c o n ti n u ‐
o u s  fo w r e q u i r e s  s e ve r al  m o b i l e  wate r  s u p p l y a p p ar atu s  to  h a u l
s u c h  l ar g e  q u an ti ti e s  o f wa te r,  wi th  a d e ve l o p e d  wate r  s o u r c e
n e a r  th e  fr e  s c e n e .  To  i m p r o ve  th e  s afe ty fa c to r  b y r e d u c i n g
c o n g e s ti o n  o n  th e  h i g h wa ys ,  th e  d e p a r tm e n ts  o fte n  s e n d  th e
m o b i l e  wate r  s u p p l y a p p ar atu s  to  th e  wate r  s o u r c e  b y o n e  r o ad
an d  u s e  an o th e r  r o u te  fo r  th e  m o b i l e  wate r  s u p p l y a p p a r atu s  to
r e tu r n  to  th e  fr e  s c e n e .  T h e r e fo r e ,  th e  am o u n t o f ti m e  fo r  th e
ap p ar atu s  to  tr ave l  fr o m  th e  fr e  to  th e  wate r  s o u r c e  ( T1 )  m i g h t
b e  d i ffe r e n t fr o m  th e  tr a ve l  ti m e  b a c k to  th e  fr e  ( T2 ) .  T h e

r e d u c ti o n  o f c o n g e s ti o n  o n  th e  h i gh wa y p r o vi d e s  fo r  a s afe r
o p e r ati o n  an d  c a n  i n c r e as e  th e  ac tu a l  am o u n t o f wate r  h au l e d .

T h e  m a x i m u m  c o n ti n u o u s  fo w c a p ab i l i ty at th e  fr e  s c e n e  i s
c a l c u l ate d  as  fo l l o ws :

Q
V

A T T B
k =  

+ + +
×

1 2

wh e r e :
Q = m ax i m u m  c o n ti n u o u s  fo w c ap ab i l i ty [ g p m  ( L / m i n ) ]

V = ta n k vo l u m e  o f th e  m o b i l e  wate r  s u p p l y a p p ar atu s  i n  g al
( L )

A = ti m e  ( m i n )  fo r  th e  m o b i l e  wate r  s u p p l y a p p a r atu s  to  d r i ve
2 0 0  ft ( 6 1  m ) ,  d u m p  wa te r  i n to  a d r o p  tan k,  a n d  r e tu r n
2 0 0  ft ( 6 1  m )  to  s tar ti n g  p o i n t

T1 = ti m e  ( m i n )  fo r  th e  m o b i l e  wate r  s u p p l y a p p a r atu s  to  tr ave l
fr o m  fr e  to  wate r  s o u r c e

T2 = ti m e  ( m i n )  fo r  th e  s a m e  m o b i l e  wa te r  s u p p l y ap p a r atu s  to
tr a ve l  fr o m  wate r  s o u r c e  b ac k to  fr e

B = ti m e  ( m i n )  fo r  th e  m o b i l e  wate r  s u p p l y a p p a r atu s  to  d r i ve
2 0 0  ft ( 6 1  m ) ,  fl l  m o b i l e  wate r  s u p p l y at wate r  s o u r c e ,  an d
r e tu r n  2 0 0  ft ( 6 1  m )  to  s tar ti n g  p o i n t

k = 1 . 0  fo r  va c u u m / p r e s s u r e  m o b i l e  wate r  s u p p l y ap p ar a tu s ;
0 . 9  fo r  al l  o th e r  m o b i l e  wa te r  s u p p l y ap p ar a tu s  d u e  to
s p i l l a ge ,  u n d e rfl l i n g,  an d  i n c o m p l e te  u n l o a d i n g

T h e  d u m p i n g  ti m e  (A) an d  fl l i n g  ti m e  (B) fo r  th e  fo r m u l a
s h o u l d  b e  d e te r m i n e d  b y d r i l l  a n d  b y c l o s e  s tu d y o f wate r  s o u r ‐

c e s .  E q u i p m e n t d o e s  n o t h a ve  to  b e  o p e r a te d  u n d e r  e m e r ge n c y
c o n d i ti o n s  to  o b tai n  tr a ve l  ti m e  (T),  wh i c h  i s  c a l c u l ate d  u s i n g
th e  fo l l o wi n g  e q u ati o n :

T XD= +0 6 5.

wh e r e :
T = ti m e  ( m i n )  o f a ve r a ge  o n e -wa y tr i p  tr ave l
X = a ve r a ge  s p e e d  fac to r  =  6 0 / a ve r ag e  s p e e d  [see Table C. 1 0(a)].

D = o n e -wa y d i s ta n c e  ( m i l e s )

 
[ C . 1 0 a]
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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

T h e  fac to r  0 . 6 5  r e p r e s e n ts  a n  ac c e l e r a ti o n / d e c e l e r a ti o n
c o n s ta n t d e ve l o p e d  b y th e  Ra n d  C o r p o r a ti o n .

Wh e r e  an  ap p a r atu s  i s  e q u i p p e d  wi th  a n  ad e q u ate  e n gi n e ,
c h as s i s ,  b affi n g,  a n d  b r ake s ,  a s a fe  c o n s tan t s p e e d  o f 3 5  m p h

( 5 6  km / h r )  c a n  g e n e r al l y b e  m ai n ta i n e d  o n  l e ve l  te r r a i n ,  i n
l i g h t tr affc ,  an d  o n  an  a d e q u a te  r o ad way.  Wh e r e  c o n d i ti o n s
wi l l  n o t p e r m i t th i s  s p e e d ,  th e  ave r ag e  s afe  s p e e d  s h o u l d  b e

r e d u c e d .

U s i n g  an  ave r ag e  s a fe  c o n s ta n t s p e e d  o f 3 5  m p h  ( 5 6  km / h r ) ,
th e  X fa c to r  i s  c al c u l ate d  a s  fo l l o ws :

X = = =
6 0 6 0

1 7
a ve r a ge  s p e e d 3 5  m p h

.

P r e c al c u l ate d  val u e s  o f X u s i n g  var i o u s  s p e e d s  i n  m i l e s  p e r
h o u r  an d  ki l o m e te r s  p e r  h o u r  ar e  s h o wn  i n  Tab l e  C . 1 0 ( a) .

Wh e n  th e  d i s ta n c e  i s  i n s e r te d  i n to  th e  fo r m u l a  fo r  tr ave l  ti m e
( T =  0 . 6 5  +  XD) ,  th e  r e s u l ts  ar e  as  i n d i c ate d  i n  Tab l e  C . 1 0 ( b ) .

T h e  fo r m u l a s  i n  th i s  a n n e x  m ake  i t p o s s i b l e  to  d e te r m i n e
wate r  avai l ab i l i ty a t an y p o i n t i n  an  a r e a.

As  a n  e x am p l e  o f h o w to  c al c u l ate  th e  wa te r  avai l ab l e  fr o m  a
s u p p l y wh e r e  th e  wate r  h as  to  b e  tr a n s p o r te d  to  th e  fr e  s c e n e ,
c o n s i d e r  th e  fo l l o wi n g  s i tu ati o n :

( 1 ) T h e  wa te r  tan k c a p ac i ty ( V)  i s  1 5 0 0  g al  ( 5 6 7 8  L ) .
( 2 ) T h e  ti m e  ( A)  to  fl l  th e  m o b i l e  wa te r  s u p p l y ap p ar a tu s

wi th  wate r  i s  3 . 0  m i n u te s .
( 3 ) T h e  ti m e  ( B)  to  d u m p  th e  wate r  i n to  a p o r ta b l e  tan k i s

4 . 0  m i n u te s .
( 4 ) T h e  d i s ta n c e  ( D1 )  fr o m  th e  fr e  to  th e  wate r  s o u r c e  i s

2 . 1  m i  ( 3 . 4  km ) .
( 5 ) T h e  d i s ta n c e  ( D2 )  fr o m  th e  wate r  s o u r c e  i s  1 . 8  m i

( 2 . 9  km ) ,  as  th e  m o b i l e  wate r  s u p p l y ap p a r atu s  r e tu r n s  b y
a d i ffe r e n t r o ad .

F i r s t,  s o l ve  fo r  T1 ,  th e  ti m e  fo r  th e  m o b i l e  wa te r  s u p p l y ap p a‐
r a tu s  to  tr a ve l  fr o m  th e  fr e  to  th e  wa te r  s o u r c e ,  an d  th e n  s o l ve

fo r  T2 ,  th e  ti m e  fo r  th e  m o b i l e  wa te r  s u p p l y ap p ar a tu s  to  tr ave l
fr o m  th e  wa te r  s o u r c e  b a c k to  th e  fr e .

D u e  to  go o d  we ath e r  an d  r o a d  c o n d i ti o n s ,  th e  ave r ag e
m o b i l e  wa te r  s u p p l y ap p a r atu s  s p e e d  tr ave l i n g  fr o m  th e  fr e  to

th e  wate r  s o u r c e  i s  3 5  m p h  ( 5 6  km / h r ) .

U s e  th e  tr a ve l  ti m e  fo r m u l a  a s  fo l l o ws :

T XD= +0 6 5.

wh e r e :

X =  1 . 7

D1  =  2 . 1

a n d  wh e r e  at an  ave r ag e  s p e e d  o f 3 5  m p h  ( 5 6  km / h r ) :

T1  =  0 . 6 5  +  1 . 7 D1

T1  =  0 . 6 5  +  1 . 7  ×  2 . 1

T1  =  0 . 6 5  +  3 . 5 7

T1  =  4 . 2 2

 
[C.10c]

 
[C.10d]

At an  ave r ag e  s p e e d  o f 3 5  m p h  ( 5 6  km / h r ) ,  a m o b i l e  wa te r
s u p p l y tr ave l i n g 2 . 1  m i  ( 3 . 4  km )  wi l l  take  4 . 2 2  m i n u te s .  D u e  to

tr a ffc  l i g h ts ,  th e  a ve r a ge  m o b i l e  wate r  s u p p l y a p p ar atu s  s p e e d
b e twe e n  th e  wa te r  s o u r c e  an d  th e  fr e  i s  3 0  m p h  ( 4 8  km / h r ) .

U s e  th e  tr a ve l  ti m e  fo r m u l a  a s  fo l l o ws :

T XD= +0 6 5.

wh e r e :

X =  2 . 0

D2  =  1 . 8

a n d  wh e r e  at a c o n s tan t s p e e d  o f 3 0  m p h  ( 4 8  km / h r ) :

T2  =  0 . 6 5  +  2 . 0 D2

T2  =  0 . 6 5  +  2 . 0  ×  1 . 8

T2  =  0 . 6 5  +  3 . 6 0

T2  =  4 . 2 5

U s e  th e  fo l l o wi n g fo r m u l a  fo r  c al c u l ati n g  th e  m ax i m u m
c o n ti n u o u s  fo w c a p a b i l i ty:

Q
V

A T T B
k =  

+ + +
×

1 2

wh e r e :
Q = m ax i m u m  c o n ti n u o u s  fo w c ap ab i l i ty [ g p m  ( L / m i n ) ]

V = 1 5 0 0  g al  ( 5 6 7 8  L )
A = 3 . 0

T1 = 4 . 2 2
T2 = 4 . 2 5

B = 4 . 0
k = 0 . 9

T h e r e fo r e ,

Q =
+ + +

×
1 5 0 0

3 0 4 2 2 4 2 5 4 0
0 9

. . . .
. 

Q = ×
1 5 0 0

1 5 4 7
0 9

.
.

Q = × = ( )9 7 0 9 8 7 3 3 0.  gp m   L / m i n

T h e  m a x i m u m  c o n ti n u o u s  fo w c a p ac i ty avai l a b l e  fr o m  th i s
1 5 0 0  ga l  ( 5 6 7 8  L )  m o b i l e  wate r  s u p p l y i s  8 7  gp m  ( 3 3 0  L /  m i n ) .

To  i n c r e as e  th e  m ax i m u m  c o n ti n u o u s  fo w c ap ab i l i ty o f a
m o b i l e  wate r  s u p p l y,  an y o f th e  fo l l o wi n g c h an g e s  c a n  b e  m ad e :

( 1 ) I n c r e a s e  th e  c a p a c i ty o f th e  m o b i l e  wate r  s u p p l y.
( 2 ) Re d u c e  th e  fl l  ti m e  (see Figure C. 1 0).
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WAT E R S U P P L I E S  F O R S U B U RB AN  AN D  RU RAL  F I RE F I GH T I N G1 1 4 2 - 3 2

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 ) D e ve l o p  an d  p r o vi d e  ad d i ti o n al  fl l  p o i n ts ,  th u s  r e d u c i n g
tr ave l  ti m e .

( 4 ) Re d u c e  th e  d u m p  ti m e .
( 5 ) U s e  a d d i ti o n al  m o b i l e  wate r  s u p p l y a p p a r atu s .

T h e  n u m b e r  a n d  s i z e  o f m o b i l e  wate r  s u p p l y ap p ar a tu s  avai l ‐
ab l e  to  th e  d e p a r tm e n t i s  o f i m p o r tan c e  i n  c a l c u l ati n g  th e
p r o b a b l e  m o b i l e  wa te r  s u p p l y vo l u m e  th at wi l l  b e  avai l ab l e  a t
var i o u s  fr e  l o c ati o n s .  E q u a l l y i m p o r tan t i n  i n c r e as i n g  th e  m ax i ‐
m u m  c o n ti n u o u s  fo w c ap ab i l i ty o f a  m o b i l e  wate r  s u p p l y i s  th e
re d u c ti o n  o f th e  d i s tan c e  b e twe e n  th e  s o u r c e  o f wate r  a n d  th e
fr e .  T h e  d i s ta n c e  c an  b e  r e d u c e d  b y i n c r e as i n g  th e  n u m b e r  o f
wate r  s u p p l y p o i n ts ,  th e  n u m b e r  o f d r a fti n g  p o i n ts  at a gi ve n
s u p p l y,  o r b o th .

C . 1 1  M o b i l e  Wate r S u p p l y Ap p aratu s  Fi l l i n g an d  O ff- L o ad i n g.
D u r i n g m o b i l e  wa te r  s u p p l y o p e r ati o n s ,  fl l i n g  an d  o ff- l o ad i n g
wate r  d e l i ve r y r ate s  d i r e c tl y affe c t th e  fr e  fo w c a p a b i l i ti e s
e s tab l i s h e d  fo r  th e  fr e  s c e n e .  L o c a l  n e e d s  u s u al l y d e te r m i n e
m o b i l e  wa te r  s u p p l y c o nfg u r a ti o n s  an d  p r o c e d u r e s .  A wi d e
var i e ty o f o ff-l o a d i n g  an d  fl l i n g  s ys te m s  a r e  c u r r e n tl y i n  u s e .

Tab l e  C . 1 0 ( a)  P re c al c ul ate d  Val ue s  o f X

S p e e d
( m p h ) X

S p e e d
( k m / h r) X

1 5 4 . 0 2 5 2 . 4
2 0 3 . 0 3 0 2 . 0
2 5 2 . 4 4 0 1 . 5
3 0 2 . 0 5 0 1 . 2
3 5 1 . 7 6 0 1 . 0

Tab l e  C . 1 0 ( b )  T i m e –D i s tan c e  Tab l e  U s i n g an  Ave rage  S p e e d
o f 3 5  m p h  ( 5 6  km / h r)

D i s tan c e T i m e
( m i n )

D i s tan c e T i m e
( m i n )m i k m m i k m

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

S o m e  d e p ar tm e n ts  p r e fe r  to  p u m p -o ff th e i r  wa te r  i n to  p o r tab l e
tan ks ,  wh i l e  o th e r s  o ff-l o a d  m o b i l e  wa te r  s u p p l y ap p ar a tu s

u s i n g  gr a vi ty d u m p  va l ve s ,  j e t-as s i s te d  d u m p  d e vi c e s ,  o r  a i r  p r e s ‐
s u r i z ati o n  s ys te m s .  S o m e  d e p a r tm e n ts  s ti l l  u ti l i z e  a n u r s i n g

o p e r ati o n  b y c o n n e c ti n g  wate r  s u p p l y ve h i c l e s  vi a h ar d  s u c ti o n
o r  s u p p l y l i n e  d i r e c tl y to  th e  fr efgh ti n g  ap p ar a tu s  a t th e  s c e n e .
T h e  u s e  o f gr a vi ty d u m p  va l ve s ,  j e t-as s i s te d  d u m p  d e vi c e s ,  o r
p o s i ti ve  d i s p l ac e m e n t ai r-p r e s s u r i z a ti o n  ( b l o we r ) / vac u u m

p u m p  s ys te m s ,  i n  c o n c e r t wi th  l ar g e  p o r ta b l e  d u m p  tan ks  a t th e
fr e  s c e n e  h as  p r o vi d e d  a d d i ti o n al  o p e r ati o n a l  fe x i b i l i ty an d
h a s  g r e atl y r e d u c e d  th e  o ve r al l  tu r n ar o u n d  ti m e  as s o c i ate d  wi th
m o b i l e  wate r  s u p p l y a p p a r atu s  o ff-l o a d i n g.

E ve r y fr e  d e p a r tm e n t n e e d s  to  e val u ate  an d  d e c i d e  wh i c h
s ys te m  fo r  fl l i n g an d  o ff-l o a d i n g ap p ar a tu s  p r o vi d e s  th e  o p ti ‐

m a l  a d van tag e s  i n  te r m s  o f wate r  d e l i ve r y r a te  e ffe c ti ve n e s s ,
e ffc i e n c y,  a n d  o ve r al l  c o m p ati b i l i ty wi th  o th e r  wa te r  d e l i ve r y
s e g m e n ts .  D u r i n g a  c o m p r e h e n s i ve  wate r  d e l i ve r y e va l u a ti o n ,

m a n y fac to r s  m u s t b e  c o n s i d e r e d .  Tr a ve l  d i s tan c e s ,  fl l  an d  o ff-
l o ad i n g l o c ati o n s ,  a n d  to p o g r ap h y gr e a tl y affe c t th e  tu r n ‐
a r o u n d  ti m e  p e r i o d s  as s o c i ate d  wi th  tr an s p o r ti n g  wa te r.  (See

Section C. 1 0. ) U s u a l l y,  th e  g r e ate s t a m o u n t o f ti m e  c a n  b e  s a ve d
d u r i n g th e  fl l i n g  a n d  o ff-l o ad i n g s e g m e n ts  o f a  wate r  s h u ttl e
o p e r ati o n .

As  wi th  o th e r  s e g m e n ts  o f fr e g r o u n d  o p e r ati o n s ,  s tr ate gi c
p r e p l an n i n g i s  vi ta l  to  m o b i l e  wate r  s u p p l y e vo l u ti o n s .  P r e p l an ‐

n i n g an d  p r ac ti c e  r e d u c e  u n n e c e s s ar y a c ti o n s  a n d  m i n i m i z e
u n s afe  p r ac ti c e s .  F o r  e x am p l e ,  a  p r o p e r l y e s tab l i s h e d  d u m p  s i te
s h o u l d  e l i m i n a te  o r  s u b s ta n ti al l y r e d u c e  th e  n e e d  to  b ac k u p

ve h i c l e s .  B a c ki n g u p  o f ve h i c l e s  h a s  c a u s e d  a  s i gn ifc a n t
n u m b e r  o f p e r s o n al  i n j u r i e s  as s o c i ate d  wi th  e m e r ge n c y ve h i c l e
o p e r ati o n s  a n d  al s o  r e q u i r e s  e x tr a ti m e .  T h e  u s e  o f fe x i b l e

d i s c h ar g e  tu b e s  o r  s i d e  d u m p s  d u r i n g  o ff-l o ad i n g ,  i n  c o n j u n c ‐
ti o n  wi th  p r o p e r l y s e t u p  d u m p  s i te s ,  c an  r e d u c e  o r  e l i m i n ate
th e  n e c e s s i ty o f b ac ki n g  u p  th e  ve h i c l e s .

C . 1 1 . 1  M o b i l e  Wate r S up p l y Ap p aratu s  E q u i p p e d  wi th  L arge
G ravi ty D um p s .    A gr o wi n g tr e n d  am o n g fr e  d e p a r tm e n ts
u s i n g  m o b i l e  wa te r  s u p p l y ap p ar a tu s  i s  to  i n c r e a s e  th e  s i z e  o f

th e  g r avi ty d i s c h ar g e  d u m p s  to  r e d u c e  th e  ti m e  n e c e s s a r y to
e m p ty th e  wate r  tan k.  Gr avi ty d u m p  ar r an g e m e n ts  wi th

d i s c h ar g e  val ve s  o f 1 0  i n .  ( 2 5 0  m m ) ,  1 2  i n .  ( 3 0 0  m m ) ,  o r  l a r ge r
ar e  o fte n  u s e d .  D u m p  val ve  d i s c h a r ge  r ate s  wi l l  d e c r e a s e  a s  th e
d e p th  o f th e  wate r  i n  a  g i ve n  tan k d e c r e as e s .  Ad e q u ate  ai r

FI G U RE  C . 1 0   E x am p l e  o f a Q u i c k  C o n n e c t C o u p l i n g T h at
C an  H e l p  to  Re d u c e  th e  Fi l l  T i m 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

i n take s  a n d  tan k b a ffe  c u ts  s h o u l d  b e  p r o vi d e d  to  avo i d  p o s s i ‐
b l e  tan k d a m ag e  an d  i n e ffc i e n t o p e r a ti o n s .  To  c h e c k th e  e ff‐
c i e n c y o f a d u m p  s ys te m ,  we i g h t te s ts  s h o u l d  b e  c o n d u c te d  to
d e te r m i n e  d i s c h ar g e  r ate s .  (See Section C. 1 2. )

C . 1 1 . 2  M o b i l e  Wate r S u p p l i e s  E q ui p p e d  wi th  J e t- As s i s te d
D u m p s .    A wa te r  j e t i s  a p r e s s u r i z e d  wa te r  s tr e a m  u s e d  to
i n c r e as e  th e  ve l o c i ty o f a  l a r ge r  vo l u m e  o f wate r  th at i s  fo wi n g
b y gr a vi ty th r o u g h  a  g i ve n  s i z e  d u m p  va l ve .  T h e  j e t p r i n c i p l e
u s e d  to  e x p e l  wate r  fr o m  m o b i l e  wate r  s u p p l y ap p a r atu s  h a s
al s o  b e e n  e ffe c ti ve l y a p p l i e d  to  s e ve r a l  o th e r  d e vi c e s  th at c a n
tr an s fe r  wate r  b e twe e n  p o r tab l e  d u m p  ta n ks ,  fl l  m o b i l e  wa te r
s u p p l y ap p ar a tu s  fr o m  s tati c  wa te r  s o u r c e s ,  an d  r e d u c e  s u c ti o n
l o s s e s  a t d r aft.  Wa te r  j e ts  p r o p e r l y i n s ta l l e d  i n  th e  d i s c h ar g e
p i p i n g  o f a m o b i l e  wa te r  s u p p l y ap p ar a tu s  c an  m o r e  th an
d o u b l e  i ts  o ff-l o ad i n g  e ffc i e n c y.  E ffe c ti ve  j e t-a s s i s te d  ar r a n ge ‐
m e n ts  h a ve  e x c e e d e d  a  1 0 0 0  g p m  ( 3 8 0 0  L / m i n )  d i s c h ar g e  r ate
wh e n  u s i n g 6  i n .  ( 1 5 0  m m )  d i s c h ar g e  p i p i n g  a n d  va l ve s .  P u m p s
s u p p l yi n g  s u c h  j e t ar r an g e m e n ts  s h o u l d  b e  c ap ab l e  o f d e l i ve r ‐
i n g  a  m i n i m u m  o f 2 5 0  g p m  ( 9 5 0  L / m i n )  at a  g au ge  p r e s s u r e  o f
1 5 0  p s i  ( 1 0 3 5  kP a) .  S o m e  d e p a r tm e n ts  h a ve  o b tai n e d  go o d
r e s u l ts  wi th  p u m p s  th at d e l i ve r  fo ws  a t a g au ge  p r e s s u r e  o f l e s s
th a n  1 5 0  p s i  ( 1 0 3 5  kP a)  wh e r e  l ar g e r  d i s c h a r ge  o p e n i n g s  a r e
p r o vi d e d .  T h e  s i z e  an d  d e s i g n  o f th e  n o z z l e  an d  th e  d i am e te r
an d  l e n gth  o f th e  d u m p  val ve  p i p i n g  d i r e c tl y affe c t u n i t e ff‐
c i e n c y.

C . 1 1 . 2 . 1  Trad i ti o n al  I n - L i n e  J e t- As s i s te d  Ar ran ge m e n t.    F i gu r e
C . 1 1 . 2 . 1 ( a)  i l l u s tr a te s  h o w th e  tr a d i ti o n a l  j e t i s  i n s ta l l e d .  A
s m o o th -ti p p e d  n o z z l e  i s  u s u a l l y s u p p l i e d  b y a p u m p  c ap a b l e  o f
d e l i ve r i n g a t l e a s t 2 5 0  gp m  ( 9 5 0  L / m i n )  a t a g au ge  p r e s s u r e  o f
1 5 0  p s i  ( 1 0 3 5  kP a ) .  N o z z l e  ti p s  r an g e  i n  s i z e  fr o m  3 ∕4  i n .  to  1 1 ∕4

i n .  ( 1 9  m m  to  3 2  m m ) .  T h e  d i am e te r  o f th e  ti p  wi l l  b e  d e te r ‐
m i n e d  b y th e  c ap ac i ty o f th e  p u m p  b e i n g  u s e d  a n d  th e  d i a m e ‐
te r  o f th e  d i s c h ar g e  p i p i n g  an d  d u m p  val ve .

B e fo r e  a j e t-as s i s te d  d u m p  i s  i n s ta l l e d ,  q u e s ti o n s  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  th e  fo l l o wi n g  s h o u l d  b e  an s we r e d :

( 1 ) I n  wh at l o c a ti o n  wi l l  th e  d u m p  p r o ve  to  b e  m o s t u s e fu l ,
th e  s i d e  o r  th e  b ac k?

( 2 ) Wi l l  th e  fx e d  p i p i n g  n e e d  to  b e  1 1 ∕2  i n .  ( 3 8  m m )  i n  d i am ‐
e te r  o r  2  i n .  ( 5 1  m m )  i n  d i am e te r ?

( 3 ) Wh at i s  th e  p r e fe r a b l e  l o c ati o n  fo r th e  j e t,  i n -l i n e  o r  at
th e  r e ar  o f th e  ta n k?

I n  th e  i n te r e s t o f s i te  ve r s ati l i ty,  m an y d e p a r tm e n ts  ar e  u ti l i z ‐
i n g l i gh twe i g h t fe x i b l e  d i s c h a r ge  tu b e s  e q u i p p e d  wi th  q u i c k-
l o c k o r  q u ar te r-tu r n  c o u p l i n gs .  S u c h  tu b i n g ar r a n ge m e n ts

al l o w r a p i d  d i s c h ar g e  o f wate r  to  e i th e r  s i d e  o f th e  ve h i c l e  an d
r e d u c e  th e  n e e d  fo r  h az ar d o u s  b ac ki n g  at th e  d u m p  s i te .

T h e  r ate  o f d i s c h a r ge  wi l l  b e  g o ve r n e d  b y th e  s i z e  o f th e
d u m p  val ve  a n d  p i p i n g,  wh i c h  c an  r a n ge  fr o m  4  i n .  to  1 2  i n .
( 1 0 0  m m  to  3 0 0  m m ) .  N o r m al l y,  a 6  i n .  o r  8  i n .  ( 1 5 0  m m  o r

2 0 0  m m )  d i am e te r  d u m p  c o nfgu r ati o n  p e r m i ts  ad e q u ate  fo w
c a p a c i ti e s  wh e r e  wate r  j e t s ys te m s  a r e  e m p l o ye d .  Aga i n ,  i t i s
s tr e s s e d  th a t ad e q u ate  ai r  e x c h an g e  a n d  wa te r  fo w p as s ag e s

s h o u l d  b e  p r o vi d e d  fo r  a  j e t-as s i s te d  d u m p  ar r a n ge m e n t to
fu n c ti o n  p r o p e r l y.  Tan ks  c an  c o l l a p s e  wh e r e  a i r  e x c h an g e  i s
r e s tr i c te d .  L ac k o f a d e q u a te  g r avi ty wate r  fo w to  th e  j e t ar e a

wi l l  a l s o  a d ve r s e l y affe c t th e  d i s c h a r ge  e ffc i e n c y o f th e  wate r-
h au l i n g  u n i t.

Al th o u gh  s o m e  a u th o r i ti e s  r e c o m m e n d  th a t th e  n o z z l e  o f
th e  i n -l i n e  j e t b e  u p  to  6  i n .  ( 1 5 0  m m )  fro m  th e  c e n te r  o f th e

d i s c h ar g e  o p e n i n g,  o th e r  e ffe c ti ve  d e s i gn s  h a ve  i n c l u d e d  p l ac e ‐
m e n t o f th e  n o z z l e  i n s i d e  th e  d i s c h ar g e  p i p i n g .  F i gu r e

C . 1 1 . 2 . 1 ( b )  d e tai l s  h o w th e  tr a d i ti o n a l  j e t a r r an g e m e n t c an  b e
e x te r n al l y ad d e d  to  an  e x i s ti n g  d u m p  va l ve .  A s h o r t l e n g th  o f

1 1 ∕2  i n .  ( 3 8  m m )  h o s e  i s  attac h e d  to  th e  fe m al e  c o u p l i n g  o n  th e
j e t d e vi c e .  T h e  l e n gth  o f th e  a d d e d  d u m p  p i p i n g c an  r an g e
fr o m  2  ft to  4  ft ( 0 . 6  m  to  1 . 2  m ) ,  d e p e n d i n g o n  wh e th e r  a fe x ‐

i b l e  tu b e  i s  u ti l i z e d  d u r i n g th e  d u m p  p r o c e s s .

To  p r o p e r l y o p e r a te ,  a  j e t s h o u l d  b e  a b l e  to  p r o d u c e  a
d i s c h ar g e  g au ge  p r e s s u r e  a t th e  n o z z l e  b e twe e n  5 0  p s i  an d
1 5 0  p s i  ( 3 4 5  kP a an d  1 0 3 5  kP a ) .  H i g h e r  p r e s s u r e s  n o r m al l y

i n c r e as e  o p e r a ti o n a l  e ffe c ti ve n e s s .  T h e  d i am e te r  o f th e  j e t
s e l e c te d  s h o u l d  b e  ap p r o p r i ate  fo r  th e  c ap ab i l i ti e s  o f th e  p u m p
b e i n g u ti l i z e d .  Al s o  i m p o r tan t i s  th e  s i z e  o f th e  p i p i n g an d

val ve s  th at m a ke  u p  th e  j e t-a s s i s te d  d u m p  s ys te m .  T h e  m a j o r
ad van tag e  o f e x te r n a l  j e ts  i s  r e d u c e d  m a i n te n an c e .  D i s ad van ‐
ta ge s  i n c l u d e  th e  n e e d  fo r  a d e q u a te  a i r  e x c h an g e  d u r i n g  wate r
fo w,  an d  th e  ad d i ti o n a l  ti m e  fo r  th e  i n i ti al  s e tu p  i n  o r d e r  to

attac h  h o s e  an d  a ffx  ap p l i an c e s .

C . 1 1 . 2 . 2  P e ri p h e ral  J e t- As s i s t Ar ran ge m e n t.    T h e  p e r i p h e r al
ap p l i c a ti o n  o f j e t-a s s i s t n o z z l e s  h a s  p r o ve d  h i gh l y e ffe c ti ve .  T h i s
ar ran g e m e n t u ti l i z e s  two  o r  m o r e  j e ts  i n s tal l e d  i n  th e  s i d e s  o f

th e  d i s c h a r ge  p i p i n g j u s t o u ts i d e  th e  q u i c k-d u m p  va l ve .  I n  ad d i ‐
ti o n  to  th e  r e p o r te d  d i s c h ar g e  a d van tag e s  o f p e r i p h e r al  j e t
s tr e am s ,  th e  e x te r n a l l y fe d  s ys te m  i s  e a s i e r  to  p l u m b  a n d  h a s

fe we r  m ai n te n a n c e  p r o b l e m s .  T h e  j e ts ,  i n s ta l l e d  2 5  d e gr e e s  to
3 0  d e gr e e s  fr o m  th e  p i p i n g wal l ,  c o n tac t m o r e  s u r fa c e  ar e a  o f
th e  d i s c h ar g i n g  wate r,  th e r e b y i n c r e a s i n g  wate r  d i s c h ar g e  e ff‐

c i e n c y.  B e c au s e  th e  wa te r  i s  d r a wn  th r o u gh  th e  d u m p  val ve ,  l e s s
tu rb u l e n c e  i s  c r e ate d ,  a n d  th e  e d d y e ffe c t o fte n  p r e s e n t wi th
tr a d i ti o n a l  i n -l i n e  j e ts  i s  o ve r c o m e .  N o z z l e s  m ad e  o f we l d i n g

r e d u c e r  p i p e  ftti n gs  wo r k ve r y e ffe c ti ve l y as  j e ts .  F l o w r a te s  o f

B a f f l e
( t y p i c a l )

T A N K

P u m p  [ c a p a c i t y  2 5 0  g p m  ( 9 5 0  L /m i n )
a t  1 5 0  p s i  ( 1 0 3 5  kP a ) ]  

D i s c h a r g e  o u t l e t  w i t h
q u i c k- o p e n i n g  v a l v e
[ m i n i m u m  o f  6  i n .  ( 1 5 0  m m )
d i s c h a r g e  p i p i n g  a n d  d u m p
v a l v e  r e c o m m e n d e d ]

J e t  n o z z l e
³ ⁄₄ - 1 ¹ ⁄₄  i n .  
( 1 9  m m  t o  
3 2  m m )

FI G U RE  C . 1 1 . 2 . 1 ( a)   Trad i ti o n al  I n te r n al  J e t- As s i s te d  D u m p .

J e t  a s s i s t  n o z z l e  ( i n s i d e )

1 ¹ ⁄₂  i n .  ( 3 8  m m )  o r  1 ³ ⁄₄  i n .  ( 4 5  m m )
f e m a l e  c o u p l i n g

F e m a l e
c o u p l i n g
f o r d u m p
c o n n e c t i o n

2  f t – 4  f t  ( 0 . 6  m –1 . 2  m )
o f  r i g i d  p i p i n g

FI G U RE  C . 1 1 . 2 . 1 ( b )   Trad i ti o n al  E x te r n al  J e t- As s i s te d
D u m p .
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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 .

2 0 0 0  g p m  ( 7 6 0 0  L / m i n )  h ave  b e e n  o b ta i n e d  u s i n g  a 3 0 0  gp m
( 1 1 3 6  L / m i n )  p u m p  to  s u p p l y two  3 ∕4  i n .  ( 1 9  m m )  n o z z l e s  i n  a
6  i n .  ( 1 5 0  m m )  d u m p  va l ve  c o nfgu rati o n .  F i g u r e  C . 1 1 . 2 . 2 ( a)

an d  F i gu r e  C . 1 1 . 2 . 2 ( b )  r e p r e s e n t two  vi e ws  o f a typ i c al  i n s tal l a‐
ti o n .

C . 1 1 . 2 . 3  O th e r J e t- As s i s t D e vi c e s .    I n n o vati ve  fr e  o r g an i z a‐
ti o n s  h ave  p u t s i p h o n s  an d  j e t-r e l a te d  d e vi c e s  to  g o o d  u s e .

S o m e  s i p h o n s  u s e  o n l y wate r- l e ve l  d i ffe r e n ti a l  to  tr an s fe r  wa te r
fr o m  o n e  p o r ta b l e  tan k to  a n o th e r.  N o r m al l y c o n s tr u c te d  o f
P VC  p i p e ,  s u c h  s i p h o n s  a r e  p l ac e d  b e twe e n  p o r tab l e  ta n ks  to

e q u al i z e  wa te r  l e ve l s .  Tr a n s fe r  i s  i n i ti ate d  b y fl l i n g  th e  U -
s h a p e d  tu b i n g  wi th  wate r,  p l ac i n g  th e  c ap s  o n  th e  tu b i n g u n ti l
i t i s  p u t i n  p l ac e ,  an d  th e n  r e m o vi n g th e  c a p s  to  a l l o w wate r
fo w.  S u c h  an  ar r a n ge m e n t,  th o u gh  u s e fu l ,  h as  o fte n  p r o ve d

to o  s l o w fo r  th e  typ e  o f tr a n s fe r  o p e r ati o n s  r e q u i r e d .  A m o d if‐
c a ti o n  o f th e  s i p h o n  tr an s fe r  p i p i n g u s i n g  a j e t was  d e ve l o p e d

a n d  h as  p r o ve d  u s e fu l  to  m a n y d e p ar tm e n ts .  Al th o u g h  4  i n .
( 1 0 0  m m )  P VC  a n d  a l u m i n u m  p i p i n g h ave  b e e n  u s e d  fo r  s u c h
d e vi c e s ,  6  i n .  ( 1 5 0  m m )  u n i ts  u s u a l l y a r e  m o r e  p r a c ti c a l .  U s i n g

a  1 ∕2  i n .  ( 1 3  m m )  j e t- as s i s t n o z z l e  s u p p l i e d  b y a 1 1 ∕2  i n .  ( 3 8  m m )
h o s e  m ake s  p o s s i b l e  tr a n s fe r  fo ws  o f 5 0 0  g p m  ( 1 9 0 0  L / m i n ) .
[See Figure C. 1 1 . 2. 3(a). ] S o m e  d e p a r tm e n ts  h ave  b u i l t a  m e tal

s l e e ve  wi th  a j e t-as s i s t n o z z l e  th at c a n  b e  m e r e l y ad d e d  to  a
l e n g th  o f s u c ti o n  h o s e .  [See Figure C. 1 1 . 2. 3(b). ]

6  i n .  b u tte r fl y
v al v e

1  i n .  ×  4 5 °

¹ ⁄₂  i n .  s te e l  p l a te
8  i n .  ×  8  i n . 6 ¹ ⁄₂  i n .  ×  ³ ⁄₄ i n .  b o l ts

¹ ⁄₂  i n .  s te e l  p l a te
1 2  i n .  w  ×  1 0  i n .  h

J e t i n s e rt

T O P  V I E W

2  i n .

2  i n .  p i p i n g

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m.

6  i n .  N H  th r e a d e d
c o n n e c ti o n  o r 6  i n .
n o n th r e a d e d  q u i c k
c o n n e c ti o n  r e c o m m e n d e d

9  i n .  o r  l o n g e r
( p r e fe r a b l y
1 8  i n .  to  2 0  i n . )

3 0 °

o r  l e s s
3 0 °

o r  l e s s

1  i n .  to  ³ ⁄₄  i n .  w e l d i n g
r e d u c e r ,  b l a c k s te e l

6  i n .  h e a v y - w a l l
p i p e ,  b l a c k s te e lD i s ta n c e

a s  ti g h t a s
p o s s i b l e

1 ¹ ⁄₄  i n .

1 ¹ ⁄₄  i n .

T a n k

T h r e ad e d  s te e l  fl a n g e
e i g h t 1  i n .  ×  1 ¹ ⁄₂  i n .  b o l t h o l e s  

FI G U RE  C . 1 1 . 2 . 2 ( a)   P e ri p h e ral  J e t- As s i s t I n s tal l ati o n  ( To p
Vi e w) .

C . 1 1 . 2 . 4  Wate r E d uc to rs / E j e c to rs .    Wa te r  e d u c to r s  ( a l s o
kn o wn  as  wa te r  e j e c to r s )  th at u s e  th e  j e t p r i n c i p l e  ar e  c o m m e r ‐

c i al l y avai l ab l e  [see Figure C. 1 1 . 2. 4(a)].  T h e s e  d e vi c e s  c an
p r o vi d e  a c c e s s  to  s ta ti c  wate r  s u p p l y s o u r c e s  ( l ake s ,  p o n d s ,
s tr e am s ,  i r r i ga ti o n  d i tc h e s ,  a n d  s wi m m i n g p o o l s )  u p  to  2 5 0  ft

( 7 6  m )  awa y fr o m  a p u m p  o r  a s  m u c h  as  1 0 0  ft ( 3 0  m )  b e l o w i t.
T h e y c a n  d r aw wate r  fr o m  s o u r c e s  o n l y a fe w i n c h e s  d e e p ,  an d
d e vi c e s  a r e  avai l ab l e  i n  a var i e ty o f s i z e s  u p  to  2 ½  i n .  ( 6 5  m m )

m o ti ve  h o s e  an d  a  5  i n .  o r  6  i n .  ( 1 2 5  m m  o r  1 5 0  m m )  s u p p l y
h o s e .

2  i n .

1  i n .

1 0  i n . –1 2  i n .
F l a n g e

H a n d l e

N o z z l e  1  i n .  t o  ³ ⁄₄  i n .  
w e l d i n g  re d u c e r

2 4  i n .

S I D E  V I E W

9  i n . – 2 0  i n .

F o r  S I  u n i t s ,  1  i n .  =  2 5 . 4  m m .

2 2 ¹ ⁄₂  i n .

Q u i c k- c o n n e c t
c o u p l i n g
re c o m m e n d e d

1 3 ¹ ⁄₂  i n .

3 ¹ ⁄₂  i n .

1 0 ¹ ⁄₂  i n .

1 2  i n .  w  ×  1 0  i n .  h  ¹ ⁄₂  i n .  s t e e l  p l a t e s

8  i n .  ×  8  i n .  ¹ ⁄₂  i n .  s t e e l  p l a t e s

T a n k

FI G U RE  C . 1 1 . 2 . 2 ( b )   P e ri p h e ral  J e t- As s i s t I n s tal l ati o n  ( S i d e
Vi e w) .

H o l e s

1 2  i n . – 2 4  i n .

( 3 0 0  m m – 6 0 0  m m )

J e t - a s s i s t  n o z z l e  

H o s e  c o u p l i n g

2  i n .  ( 5 0  m m )  m i n i m u m  c l e a ra n c e  

w i t h  a d e q u a t e  s p a c e  o r  s c re e n  s i z e  

t o  a l l o w  f l o w  b u t  r e s t r i c t  b l o c ka g e  b y

d r o p  t a n k m a t e r i a l

4  i n .  ( 1 0 0  m m )  o r

6  i n .  ( 1 5 0  m m )

a l u m i n u m  o r  p l a s t i c  p i p i n g

FI G U RE  C . 1 1 . 2 . 3 ( a)   J e t- As s i s t Tran s fe r S i p h o n .



AN N E X  C 1 1 4 2 - 3 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

A d i s c h a r ge  h o s e  r e fe r r e d  to  as  th e  m o ti ve  s u p p l y l i n e  i s  r u n
fr o m  th e  p u m p  d i s c h a r ge  to  fe e d  th e  e j e c to r,  wh i l e  a l ar g e r-
d i am e te r  s u p p l y h o s e  r u n s  fr o m  th e  e j e c to r  to  a  va l ve d  p u m p

i n take  o r  an  o p e n  ta n k fl l  i n l e t,  as  s h o wn  i n  F i gu r e
C . 1 1 . 2 . 4 ( b ) .  Wh e n  th e  e j e c to r  i s  s e t u p ,  th e  m o ti ve  h o s e  l i n e  i s
c h ar ge d  wi th  wa te r  fr o m  th e  wate r  tan k o n  th e  fr e  ap p ar a tu s

o r  o th e r  s o u r c e .  As  th e  wate r  fr o m  th e  m o ti ve  h o s e  p as s e s
th ro u g h  th e  e d u c to r,  wate r  i s  d r awn  fr o m  th e  s ta ti c  wate r
s o u r c e  as  a r e s u l t o f th e  s u c ti o n  fo r c e  c r e a te d  b y th e  fo w

th ro u g h  th e  e d u c to r ' s  ve n tu r i  [see Figure C. 1 1 . 2. 4(c). ] O n c e  th e
a i r i s  b l e d  fr o m  th e  s u p p l y l i n e  b a c k to  th e  p u m p ,  th e  b l e e d e r
i s  c l o s e d  an d  th e  val ve  o n  th e  p u m p  i n take  i s  o p e n e d .  At th i s

p o i n t,  o r  wh e n  th e  s u p p l y l i n e  i n to  th e  ta n k fl l  i s  fo wi n g  fr e e l y,
th e  wa te r  s u p p l y h as  b e e n  e s tab l i s h e d .

E j e c to r s  a r e  avai l ab l e  i n  va r i o u s  s i z e s  an d  c ap ac i ti e s .  E j e c to r s
wi th  a 1  i n .  ( 2 5  m m )  i n l e t a n d  a 1 ½  i n .  ( 3 8  m m )  o u tl e t h a ve
i n p u t c ap ac i ti e s  u p  to  4 4  g p m  ( 1 6 7  L / m i n ) ,  o u tp u t c a p ac i ti e s

o f u p  to  1 1 7  g p m  ( 4 4 3  L / m i n ) ,  an d  we i gh  fr o m  1 . 2  l b  to  3 . 7  l b
( 0 . 5 4  kg to  1 . 6 8  kg ) .  E j e c to r s  wi th  a  1 ½  i n .  ( 3 8  m m )  i n l e t an d
2 ½  i n .  ( 6 3  m m )  o u tl e t h ave  i n p u t c ap ac i ti e s  n e ar  1 5 0  gp m

( 5 6 8  L / m i n ) ,  o u tp u t c a p a c i ti e s  o ve r  2 5 0  g p m  ( 9 4 6  L / m i n ) ,
a n d  we i gh  fr o m  4 . 8  l b  to  1 1 . 0  l b  ( 2 . 1 8  kg  to  4 . 9 9  kg) .  E ve n
l arg e r  e j e c to r s  a r e  avai l a b l e ,  wi th  2 ½  i n .  ( 6 3  m m )  i n l e ts  an d

5  i n .  ( 1 2 5  m m )  o u tl e ts ,  wi th  o u tp u t c ap ac i ti e s  o ve r  6 5 0  gp m
( 2 4 6 1  L / m i n ) ,  a n d  we i g h i n g  o ve r  5 0  l b  ( 2 2 . 6 8  kg) .  O n e  d r aw‐
b a c k to  wa te r  e d u c to r s / e j e c to r s  i s  th a t 2 5  p e r c e n t to  3 0  p e r c e n t

o f th e  wa te r  d e l i ve r e d  b y th e  s u p p l y h o s e  m u s t b e  p u m p e d  b ac k
i n to  th e  m o ti ve  h o s e  i n  o r d e r  to  m a i n tai n  wate r  fo w.  H o we ve r,

i n  s i tu ati o n s  wh e r e  h yd r an ts  a r e  n o t avai l a b l e  a n d  d r a fti n g  i s
i m p o s s i b l e ,  th i s  i s  a  s m al l  tr ad e - o ff fo r  th e  ab i l i ty to  u s e  a s ta ti c

wate r  s u p p l y.

C . 1 1 . 2 . 5  H ard  S u c ti o n  J e t- As s i s t D e vi c e s .    I n - l i n e  j e ts  h ave  al s o
b e e n  d e ve l o p e d  to  r e d u c e  s u c ti o n  l o s s e s  d u r i n g  d r a fti n g  o p e r a‐

ti o n s .  I n -l i n e  a n d  p e r i p h e r a l  j e ts  s u p p l i e d  b y 1 1 ∕2  i n . ,  1 3 ∕4  i n . ,  o r
2 1 ∕2  i n .  ( 3 8  m m ,  4 4  m m ,  o r  6 5  m m )  h o s e  l i n e s  c a n  i n c r e as e  th e
o u tp u t c ap a c i ty o f a  c e n tr i fu ga l  p u m p  a t d r aft u p  to  4 0  p e r c e n t.
T h e  j e ts  a r e  p l a c e d  at th e  i n take  an d  a t e ve r y 1 0  ft ( 3 . 1  m )  o f

s u c ti o n  i n  u s e .  T h e  d e s i g n  c h a r ac te r i s ti c s  o f s tr ai n e r s  u s e d
d u ri n g s u c h  ap p l i c ati o n  s h o u l d  p e r m i t ad e q u ate  wate r  fo w
c a p ac i ty.

C . 1 1 . 3  M o b i l e  Wate r S u p p l y Ap p aratu s  E q u i p p e d  fo r Ai r P re s ‐
s uri z ati o n / Vac uu m  O p e rati o n s .    F i r e  ap p a r atu s  ar e  avai l ab l e
wi th  a p r e s s u r e / vac u u m  s ys te m  ( s o m e ti m e s  r e fe r r e d  to  as  a

b l o we r / vac u u m  s ys te m )  to  fl l  a n d  e m p ty th e  wate r  tan k.  Wh e n
fl l i n g th e  wate r  ta n k,  th e  s ys te m  o p e r ate s  b y r a p i d l y e x tr ac ti n g

ai r  fr o m  th e  wa te r  tan k,  a l l o wi n g wa te r  to  b e  d r awn  i n to  th e

FI G U RE  C . 1 1 . 2 . 3 ( b )   M o d ife d  H ard  S u c ti o n  J e t S i p h o n .

ta n k fr o m  th e  wate r  s o u r c e  th r o u g h  s u c ti o n  h o s e .  To  e m p ty th e
tan k,  th e  p r o c e s s  i s  r e ve r s e d  an d  a i r  p r e s s u r e  i s  e x e r te d  o n  th e

wate r  i n  th e  tan k,  fo r c i n g  th e  wa te r  o u t th e  d i s c h ar g e  o u tl e t( s ) .
T h e  i n ta ke  an d  d i s c h a r ge  c o n n e c ti o n s  to  th e  ta n k c an  b e  th e

s a m e  c o n n e c ti o n .

T h e  s ys te m  c o n s i s ts  o f a l ar g e  p o s i ti ve -d i s p l ac e m e n t r o tar y
va n e  p u m p  th at c a n  e i th e r  p r e s s u r i z e  th e  wate r  tan k wi th  ai r  to

p r e s s u r e s  b e twe e n  5  p s i  an d  1 2  p s i  ( 3 4  kP a  an d  8 3  kP a)  o r
d e ve l o p  a  n e g ati ve  p r e s s u r e  i n  th e  tan k u p  to  2 6  i n .  H g

FI G U RE  C . 1 1 . 2 . 4 ( a)   Wate r E j e c to r wi th  C o m b i n ati o n  Fo o t/
Val ve  S trai n e r Attac h e d .

FI G U RE  C . 1 1 . 2 . 4 ( b )   E j e c to r U s e  fro m  th e  S tre e t to  a B ac k
Yard  S wi m m i n g P o o l .

Wa t e r

i n l e t
D i s c h a r g e

S u c t i o n

D i f f u s e r  c h a m b e r

FI G U RE  C . 1 1 . 2 . 4 ( c )   C ro s s - S e c ti o n  o f Wate r E j e c to r S h o wi n g
M o ti ve  L i n e  Wate r I n l e t,  S u c ti o n  I n l e t,  an d  S u p p l y L i n e
D i s c h arge .



WAT E R S U P P L I E S  F O R S U B U RB AN  AN D  RU RAL  F I RE F I GH T I N G1 1 4 2 - 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 .

( 8 8  kP a )  vac u u m .  T h e  wa te r  ta n k m u s t b e  “ ai r  ti gh t, ”  s o  th e
va c u u m  i s  m ai n tai n e d  wh i l e  th e  e n ti r e  c ap ac i ty [ g e n e r al l y
b e twe e n  2 0 0 0  g al  to  4 0 0 0  ga l  ( 7 6 0 0  L  to  1 5 , 2 0 0  L ) ]  i s  fl l e d
wi th  wate r.  Wate r  tan ks  u s e d  wi th  p r e s s u r i z ati o n / vac u u m
s ys te m s  ar e  u s u a l l y r o u n d  ( o val )  wi th  d i s h e d  h e a d s  an d  a r e
s p e c ifc al l y d e s i gn e d  to  wi th s ta n d  th e  ai r  p r e s s u r e  an d  vac u u m
fo r c e  p l ac e d  u p o n  th e m .  T h e  wate r  tan k m u s t b e  p r o p e r l y
b a ffe d  wi th  “ s was h  p l a te s ”  a n d  h a ve  a n  ad e q u ate  p r e s s u r e
re l i e f s ys te m .

T h e  typ e  o f vac u u m  p u m p  u s e d  fo r  p r e s s u r e / va c u u m  m o b i l e
wate r  s u p p l y ap p a r atu s  u s u a l l y h a s  th e  c a p ab i l i ty o f “ r e ve r s i n g
i ts e l f, ”  s o  th e  s am e  p u m p  th at c r e a te s  th e  vac u u m  c a n  al s o  b e
u s e d  to  p r e s s u r i z e  th e  ta n k fo r  r ap i d  d i s c h a r ge  o f wate r  d u r i n g
o ff-l o ad i n g .  M o b i l e  wate r  s u p p l y a p p ar atu s  wi th  p r e s s u r e /
vac u u m  s ys te m s  n e e d  to  m e e t a l l  ap p l i c a b l e  fe d e r a l  r e g u l a ti o n s
an d  N F PA s tan d ar d s .

To  p r o vi d e  h an d l i n e  c ap ab i l i ty a n d  i n c r e as e d  tr an s fe r  fe x i ‐
b i l i ty,  fr e  d e p ar tm e n ts  o fte n  i n s tal l  a  fr e  p u m p  wi th  a 5 0 0  gp m
at 1 5 0  p s i  ( 1 9 0 0  L / m i n  at 1 0 3 5  kP a )  o r  l ar g e r  c ap ac i ty o r  a
l ar g e  p o r tab l e  p u m p  c a p ab l e  o f s u p p l yi n g  h an d l i n e  vo l u m e s
an d  p r e s s u r e s  o n  th e  m o b i l e  wa te r  s u p p l y ap p ar a tu s .

M an u fa c tu r e r s  i n d i c a te  th at p r e s s u r e / vac u u m - e q u i p p e d
u n i ts  p r o vi d e  th e  s am e  c a p ab i l i ti e s  a s  o th e r  m o b i l e  wate r
s u p p l y ap p a r atu s ,  wi th  o r  wi th o u t a  fr e  p u m p  o r  wi th  o r  wi th ‐
o u t j e t- s tyl e  d u m p  va l ve s .  Ap p ar atu s  e q u i p p e d  wi th  p r e s s u r e /
va c u u m  s ys te m s  c a n  u ti l i z e  l o n g  r u n s  o f s u c ti o n  h o s e  to  r e m o te
wate r  s o u r c e s  an d  o ve r c o m e  a  d r a ft h e i gh t ( ve r ti c al  l i ft
d i s tan c e )  gr e a te r  th an  ap p ar a tu s  wi th  a  s tan d ar d  fr e  p u m p  an d
p r i m e r  a r r an g e m e n t.  B e n efts  th a t m a n u fac tu r e r s  c l a i m  ar e
as s o c i ate d  wi th  th e  u s e  o f p r e s s u r e / vac u u m  te c h n o l o g y i n c l u d e
th e  fo l l o wi n g:

( 1 ) Wate r  ta n ks  c o m p l e te l y fl l  at i n take  fo w r ate s  u p  to
2 0 0 0  gp m  ( 7 6 0 0  L / m i n ) .

( 2 ) T h e  u n i t l i fts  wa te r  to  h e i gh ts  o f 2 8  ft to  3 0  ft ( 8 . 5  m  to
9  m )  an d  m ai n ta i n s  e ffe c ti ve  d r aft c ap ab i l i ty fo r  e x te n d e d
d i s tan c e s  fr o m  th e  fl l  s i te .  I t c an  al s o  b e  e ffe c ti ve l y fl l e d

fr o m  a h yd r an t o r  o th e r  p o s i ti ve  p r e s s u r e  s o u r c e .
( 3 ) T h e r e  i s  n o  wate r  s p i l l a ge  d u r i n g  tr a n s p o r t.
( 4 ) T h e  s a m e  i n l e ts / d i s c h ar g e s  l o c ate d  o n  th e  r i gh t,  l e ft,  an d

r e ar  p r o vi d e  b o th  fl l  an d  d u m p  o p ti o n s .
( 5 ) P r e s s u r i z i n g  th e  wate r  tan k p e r m i ts  r ap i d  o ff- l o ad i n g

u s i n g  o n e  o u tl e t.  T h e  p r e s s u r i z e d  tan k fa c i l i ta te s  wa te r
d i s c h ar g e  a t a d e l i ve r y r ate  i n  e x c e s s  o f n o r m a l  d u m p
val ve  a r r an g e m e n ts  th at r e l y o n  s ta n d ar d  a tm o s p h e r i c

p r e s s u r e  an d  s o m e  j e t-a s s i s t d u m p  d e vi c e s .

C . 1 2  Te s ti n g D um p  Val ve  C ap ac i ty.    D e p a r tm e n ts  u s i n g l a r ge
gr a vi ty d u m p  val ve s  o r  j e t- as s i s te d  d u m p  val ve  ar r a n ge m e n ts
n e e d  to  d e te r m i n e  th e  fo w r ate  at wh i c h  th e y c an  d u m p  e a c h
m o b i l e  wa te r  s u p p l y ap p a r atu s  i n  u s e .  Ge n e r al l y ac c e p te d
p r o c e d u r e s  fo r  d e te r m i n i n g  fo w c a p ac i ti e s  h ave  b e e n  d e ve l ‐
o p e d  an d  s h o u l d  b e  ac c o m p l i s h e d  a s  fo l l o ws :

( 1 ) D e te r m i n e  th e  u s e fu l  wate r-c ar r yi n g c a p a b i l i ty o f th e
ap p ar a tu s  a s  fo l l o ws :

( a) F i l l  th e  wate r  tan k an d  we i g h  th e  m o b i l e  wate r
s u p p l y a p p a r atu s .  T h i s  i s  th e  fu l l  we i g h t (FW) .

( b ) E m p ty th e  wate r  tan k u s i n g  th e  d u m p  va l ve  u s i n g
o n l y g r avi ty an d  r e we i gh  th e  a p p a r atu s .  T h i s  i s  th e

e m p ty we i g h t (EW) .
( c ) D e te r m i n e  th e  wate r  c ar r yi n g c ap ac i ty (Q)  o f th e

ap p ar a tu s  a s  fo l l o ws :

Q
FW EW

Q FW EW

 i n  gal l o n s  =  
l b l b

8 . 3 3

 i n  l i te r s  =  kg kg

( ) ( )

( )

−  

− (( )

wh e r e :
FW = we i g h t o f a p p a r atu s  wi th  ta n k fu l l
EW = we i g h t o f a p p a r atu s  wi th  ta n k e m p ty
Q = wate r- c a r r yi n g  c ap a c i ty o f a p p a r atu s

 
[ C . 1 2 a]

( 2 ) D e te rm i n e  th e  d u m p  r ate  th r o u g h  th e  d u m p  val ve  wh e n
o n l y gr avi ty i s  u s e d  as  fo l l o ws :

( a) F i l l  th e  wa te r  tan k.
( b ) O ff- l o ad  th e  wate r  fo r  1  m i n u te  th r o u gh  th e  d u m p

va l ve  u s i n g g r avi ty o n l y.
( c ) We i g h  th e  ap p a r atu s  to  d e te r m i n e  th e  g r avi ty-o n l y

d u m p e d  we i g h t (GDW) .
( d ) D e te r m i n e  th e  d u m p  r a te  wh e n  o n l y gr a vi ty i s  u s e d

(GDR)  as  fo l l o ws :

GDR
FW GDW

GDR FW GDW

gal / m i n

L / m i n

 =  
l b l b

8 . 3 3

 =  kg kg

( ) ( )

( ) ( )

−  

−

wh e r e :
GDR = d u m p  r ate  wh e n  o n l y gr avi ty i s  u s e d
FW = we i g h t o f ap p ar a tu s  wi th  tan k fu l l

GDW = we i g h t o f ap p ar a tu s  a fte r  1  m i n u te  o f d u m p ‐
i n g  wate r  u s i n g  gr a vi ty o n l y

 
[ C . 1 2 b ]

( 3 ) I f th e  ta n k i s  e q u i p p e d  wi th  a j e t- as s i s t d u m p ,  d e te r m i n e
th e  d u m p  r ate  th r o u g h  th e  d u m p  val ve  wh e n  th e  j e t as s i s t
i s  u s e d  as  fo l l o ws :

( a) F i l l  th e  wa te r  tan k.
( b ) O ff- l o ad  th e  wate r  fo r  1  m i n u te  th r o u gh  th e  d u m p

va l ve  wi th  th e  j e t as s i s t b e i n g u s e d .
( c ) We i g h  th e  a p p ar atu s  to  d e te r m i n e  th e  j e t as s i s t

d u m p e d  we i g h t (JDW) .
( d ) D e te r m i n e  th e  d u m p  r a te  wh e n  a j e t-as s i s t i s  u s e d

(JDR)  as  fo l l o ws :

JDR
FW JDW

JDR FW JDW

ga l / m i n

L / m i n

 =  
l b l b

8 . 3 3

 =  kg kg

( ) ( )

( ) ( )

−  

−

wh e r e :
JDR = d u m p  r a te  wh e n  j e t d u m p  as s i s t i s  u s e d
FW = we i g h t o f a p p a r atu s  wi th  tan k fu l l
JDW = we i g h t o f a p p a r atu s  afte r  1  m i n u te  o f d u m p ‐

i n g u s i n g j e t d u m p  a s s i s t

 
[ C . 1 2 c ]

( 4 ) I f th e  a p p ar atu s  i s  e q u i p p e d  wi th  a  p u m p ,  d e te r m i n e  th e
d u m p  r a te  wh e n  p u m p i n g th e  wate r o ff a s  fo l l o ws :

( a) F i l l  th e  wa te r  tan k.
( b ) O ff- l o ad  th e  wa te r  fo r  1  m i n u te  th r o u gh  th e  tan k to

p u m p  p l u m b i n g u s i n g th e  p u m p  o n  th e  ap p ar a tu s
a n d  o n e  o r  m o r e  2 1 ∕2  i n .  ( 6 5  m m )  d i s c h a r ge s .
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( c ) We i g h  th e  ap p ar a tu s  to  d e te r m i n e  th e  p u m p i n g
d u m p e d  we i g h t ( PDW) .

( d ) D e te r m i n e  th e  d u m p  r ate  wh e n  a p u m p  i s  u s e d
( PDR)  as  fo l l o ws :

PDR
FW PDW

PDR FW PDW

g al / m i n

L / m i n

 =  
l b l b

8 . 3 3

 =  kg kg

( ) ( )

( ) ( )

−  

−

wh e r e :
PDR = d u m p  r a te  wh e n  p u m p  i s  u s e d

FW = we i gh t o f ap p a r atu s  wi th  ta n k fu l l
PDW = we i gh t o f ap p a r atu s  afte r  1  m i n u te  o f p u m p ‐

i n g wa te r  fr o m  th e  ta n k

 
[ C . 1 2 d ]

I n i ti al l y i t i s  i m p o r tan t to  kn o w h o w m u c h  wate r  th e  ta n k i s
r e a l l y c ap ab l e  o f d e l i ve r i n g .  P o o r  tan k d i s c h ar g e  ar r a n ge m e n ts

an d  m i s u n d e r s tan d i n g  o f th e  tan k' s  c ap ac i ty o fte n  r e s u l t i n  a
tan k th at c a n n o t c ar r y as  m u c h  wate r  as  th o u g h t.  An  e ffe c ti ve
j e t-as s i s te d  d u m p  a r r an g e m e n t s h o u l d  b e  c a p a b l e  o f o ff-l o ad i n g

at l e as t twi c e  th e  vo l u m e  th a t wo u l d  b e  e x p e c te d  wh e n  o ff-
l o ad i n g b y gr a vi ty fo r  a g i ve n  p e r i o d  o f ti m e  a n d  s h o u l d  e x c e e d
th e  vo l u m e  o ff-l o ad e d  u s i n g  th e  p u m p  o n l y.  Wh e th e r  u s i n g

gr a vi ty d u m p s  o r  j e t d u m p  ar r a n ge m e n ts ,  tu r n a r o u n d  d r o p
ti m e s  an d  e a s e  o f o p e r ati o n s  s h o u l d  b e  th e  p r i m a r y c o n s i d e r a‐
ti o n s .

C . 1 3  P o r tab l e  D ro p  Tan k s .    G e n e r al l y,  th e  th r e e  typ e s  o f p o r t‐
a b l e  d r o p  tan ks  a r e  th e  fo l l o wi n g:

( 1 ) S e l f-s u p p o r ti n g  tan k
( 2 ) F o l d -o u t fr am e  ta n k
( 3 ) H i g h -s i d e d  fo l d -o u t ta n k fo r  h e l i c o p te r  b u c ke t- l i ft m o b i l e

wate r  s u p p l y s e r vi c e

T h e  s e l f- s u p p o r ti n g  tan k i s  b u i l t wi th  th e  s i d e s  r e i n fo r c e d  to
s u p p o r t th e  wa te r  i n s i d e  th e  ta n k.  Tan ks  ar e  avai l ab l e  wi th  a n

i n l e t o r  o u tl e t,  o r  b o th ,  b u i l t i n to  th e  s i d e  o f th e  tan k.  Tan ks
a r e  avai l a b l e  i n  a  wi d e  r an g e  o f c a p a c i ti e s  wi th  1 5 0 0  ga l  to

2 0 0 0  ga l  ( 5 6 7 8  L  to  7 6 0 0  L )  ta n ks  b e i n g  th o s e  u s e d  m o s t o fte n .

E a c h  m o b i l e  wa te r  s u p p l y ap p ar a tu s  s h o u l d  c ar r y a p o r tab l e
d r o p  ta n k th at h as  a 4 0  p e r c e n t g r e ate r  c ap a c i ty th an  th e  wa te r
tan k o f th at ap p ar a tu s .  T h e  s tr a i n e r  o n  s u c ti o n  h o s e  u s e d  wh e n

d r afti n g  fr o m  a p o r tab l e  tan k s h o u l d  b e  d e s i gn e d  to  m i n i m i z e
wh i r l p o o l i n g  an d  a l l o w th e  fr e  d e p ar tm e n t to  d r aft to  a d e p th
o f 1  i n .  to  2  i n .  ( 2 5  m m  to  5 1  m m )  fr o m  th e  b o tto m .

•

An n e x  D    L arge - D i am e te r H o s e

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

D . 1  G e n e ral .    T h e  u s e  o f l a r ge -d i a m e te r  h o s e  h as  m aj o r  s i gn i f‐
i c an c e  i n  th e  fe l d  o f r u r al  wa te r  s u p p l i e s .  T h i s  h o s e  i s  vi e we d  a s
an  ab o ve g r o u n d  wa te r  m ai n  fr o m  a wa te r  s o u r c e  to  th e  fr e
s c e n e .  Wh e r e  d e l i ve r y r a te s  n e e d  to  e x c e e d  5 0 0  gp m  ( 1 9 0 0  L /

m i n )  an d  wa te r i s  b e i n g  m o ve d  l o n g  d i s tan c e s ,  l ar g e -d i am e te r
h o s e  p r o vi d e  a m o s t e ffc i e n t m e an s  o f m i n i m i z i n g  fr i c ti o n
l o s s e s  an d  d e ve l o p i n g  th e  fu l l  p o te n ti a l  o f b o th  th e  wate r

s u p p l y an d  th e  p u m p i n g  c a p ac i ty.  N F PA d efn e s  l ar g e -d i am e te r
h o s e  a s  h o s e  wi th  an  i n s i d e  d i am e te r  o f 3 1 ∕2  i n .  ( 8 9  m m )  o r

l ar g e r.

D . 2  C h arac te ri s ti c s  o f L arge - D i am e te r H o s e .    L ar g e -d i am e te r
h o s e  i s  avai l ab l e  i n  e i th e r  s i n g l e -j ac ke te d  o r  d o u b l e -j ac ke te d

c o n s tr u c ti o n ,  g e n e r al l y i n  th e  fo l l o wi n g s i z e s :

( 1 ) 3 1 ∕2  i n .  ( 8 9  m m )
( 2 ) 4  i n .  ( 1 0 0  m m )
( 3 ) 5  i n .  ( 1 2 5  m m )
( 4 ) 6  i n .  ( 1 5 0  m m )

L a r ge -d i a m e te r  h o s e  i s  avai l ab l e  as  e i th e r  s u p p l y h o s e  o r
a ttac k h o s e .  S u p p l y h o s e  wi l l  h a ve  a  d e s i gn  s e r vi c e  te s t p r e s s u r e

o f 2 0 0  p s i  ( 1 3 8 0  kP a)  fo r  a n  e x p e c te d  n o r m al  h i g h e s t o p e r a t‐
i n g  p r e s s u r e  o f 1 8 5  p s i  ( 1 2 8 0  kP a) .  S o m e  o l d e r  l ar g e -d i am e te r

h o s e  m i gh t o n l y h ave  b e e n  r a te d  fo r  a  s e r vi c e  te s t p r e s s u r e  o f
1 5 0  p s i  ( 1 0 3 5  kP a) .  Attac k h o s e  wi l l  h ave  a  d e s i g n  s e r vi c e  te s t
p r e s s u r e  o f a t l e as t 3 0 0  p s i  ( 2 0 7 0  kP a ) .  At th at s e r vi c e  te s t p r e s ‐

s u r e ,  th e  e x p e c te d  n o r m a l  h i g h e s t o p e r a ti n g p r e s s u r e  wo u l d  b e
2 7 5  p s i  ( 1 9 0 0  kP a) .

T h e  l o we r  fr i c ti o n  l o s s  c h a r ac te r i s ti c s  o f s u c h  h o s e  fo r  a
g i ve n  q u a n ti ty o f wate r  i n c r e as e s  th e  u s ab l e  d i s tan c e  b e twe e n
th e  wate r  s o u r c e  a n d  th e  fr e .  T h e  d e p a r tm e n t u n ab l e  to  u s e

wate r  s o u r c e s  m o r e  th an  1 0 0 0  ft ( 3 0 5  m )  fr o m  a p o te n ti al  fr e
s i te  u s i n g 2 1 ∕2  i n .  ( 6 5  m m )  h o s e  c o u l d  fo w ap p r o x i m a te l y twi c e
a s  m u c h  wate r  3 0 0 0  ft ( 9 1 4  m )  o r  m o r e  th r o u g h  4  i n .

( 1 0 0  m m )  h o s e  wi th  th e  s am e  fr i c ti o n  l o s s .

T h e  b as i c  r e as o n  l a r ge -d i a m e te r  h o s e  m o ve s  wa te r  m o r e
e ffe c ti ve l y i s  i ts  l ar g e r  s i z e .  T h e  r e l a ti o n s h i p  c an  b e  e x p l a i n e d
b y s tu d yi n g  th e  c ar r yi n g c a p ac i ti e s  a n d  fr i c ti o n  l o s s  fac to r s

s h o wn  i n  Tab l e  D . 2 ( a )  an d  Tab l e  D . 2 ( b ) .

Tab l e  D . 2 ( a)  Re l ati ve  Wate r C ap ac i ty o f D i ffe re n t S i z e  Fi re
H o s e  p e r U n i t L e n gth

N o m i n al
D i am e te r o f

H o s e  ( i n . )

N o m i n al  D i am e te r o f H o s e  ( i n . )

2 1 ∕2 3 3 1 ∕2 4 4 1 ∕2 5 6

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

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

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

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  g p m  =  3 . 7 8 5  L / m i n ;  1  p s i  =  0 . 0 6 8 9  b a r.
N o te :  T h e  va l u e s  i n  th e  ta b l e  a r e  b a s e d  o n  th e  H a z e n –Wi l l i a m s
e q u a ti o n .

Tab l e  D . 2 ( b )  Ap p ro x i m ate  Fri c ti o n  L o s s e s  i n  Fi re  H o s e  ( p s i /
1 0 0  ft)

Fl o w
( gp m )

N o m i n al  D i am e te r o f H o s e  ( i n . )

2 1 ∕2 3 3 1 ∕2 4 5 6

2 5 0 1 3 5 2 1 — —
5 0 0 5 0 2 0 8 . 5 5 2 1
7 5 0 — 4 5 1 9 1 1 5 3

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

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  g p m  =  3 . 7 8 5  L / m i n ;  1  p s i  =  0 . 0 6 8 9  b a 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 .

D . 2 . 1  C ar r yi n g C ap ac i ty o f L arge - D i am e te r H o s e .    L a r ge -
d i a m e te r  h o s e  i s  s u p e r i o r  to  tr a d i ti o n a l  s ta n d ar d  fr e  h o s e  i n  i ts
ab i l i ty to  c ar r y m o r e  wate r  p e r  h o s e  l i n e .  Tab l e  D . 2 ( a )  p r o vi d e s
a c o m p ar i s o n  o f th e  c a r r yi n g  c ap ac i ty b e twe e n  d i ffe r e n t d i am e ‐
te r  h o s e  l i n e s .

To  u s e  Ta b l e  D . 2 ( a ) ,  fn d  th e  d e s i r e d  h o s e  d i a m e te r  i n  th e
l e ft-h a n d  c o l u m n  a n d  r e a d  h o r i z o n ta l l y to  fn d  th e  c o r r e s p o n d ‐
i n g  h o s e  s i z e  e q u i val e n t.  F o r  e x am p l e ,  th e  tab l e  s h o ws  th at 5  i n .
( 1 2 5  m m )  d i a m e te r  h o s e  h as  6 . 2  ti m e s  th e  c ar r yi n g c ap ac i ty o f
2 1 ∕2  i n .  ( 6 5  m m )  h o s e ,  3 . 8 3  ti m e s  th e  c a r r yi n g  c a p a c i ty o f 3  i n .
( 7 6  m m )  h o s e ,  2 . 5 6  ti m e s  th e  c ar r yi n g c a p ac i ty o f 3 1 ∕2  i n .
( 8 9  m m )  h o s e ,  an d  s o  o n .  I n  o th e r  wo r d s ,  i t wo u l d  r e q u i r e  o ve r

s i x  l i n e s  o f 2 1 ∕2  i n .  ( 6 5  m m )  h o s e  to  e q u a l  th e  c ap a c i ty o f o n l y
o n e  l i n e  o f 5  i n .  ( 1 2 5  m m )  h o s e .

L a r ge -d i a m e te r  h o s e  al s o  h a s  l e s s  fr i c ti o n  l o s s  p e r  fo w r ate
th a n  s m a l l e r  d i am e te r  h o s e .  Ta b l e  D . 2 ( b )  s h o ws  th e  r e l ati ve

fr i c ti o n  l o s s  o f 2 1 ∕2  i n .  ( 6 5  m m )  to  6  i n .  ( 1 5 2  m m )  d i am e te r
h o s e  fo r  th e  va r i o u s  fo w r a te s  ( i n  g p m ) .  T h e  val u e s  i n  th e  tab l e

a r e  b as e d  o n  th e  H az e n –Wi l l i a m s  e q u ati o n .  (See NFPA Fire
Protection Handbook,  Section 1 3,  Chapter 3 for information on Fire

Streams. )

D . 2 . 2  S e l e c ti n g L arge - D i am e te r H o s e .    T h e  s i z e  an d  th e
am o u n t o f h o s e  to  b e  c ar r i e d  b y th e  fr e  d e p ar tm e n t s h o u l d  b e

s e l e c te d  to  ft th e  n e e d s  o f th e  a r e a s e r ve d  an d  th e  fn an c i al
r e s o u r c e s  o f th e  d e p ar tm e n t.  Ta b l e  D . 2 . 2  c an  b e  u s e d  to  as s i s t

i n  h o s e  s e l e c ti o n .  A p u m p e r  r ate d  7 5 0  g p m  ( 2 8 5 0  L / m i n )  at
1 5 0  p s i  ( 1 0 3 5  kP a)  o p e r ati n g  fr o m  d r a ft c an  r e l ay 7 5 0  gp m
( 2 8 5 0  L / m i n )  th r o u g h  o n l y 6 5 0  ft ( 2 0 0  m )  o f 3 1 ∕2  i n .  ( 8 9  m m )
fr e  h o s e  an d  h ave  a  2 0  p s i  ( 1 3 8  kP a )  i n take  p r e s s u r e  at th e

r e c e i vi n g p u m p .  I f 6  i n .  ( 1 5 0  m m )  h o s e  i s  u s e d ,  th at s a m e
p u m p e r  c o u l d  m o ve  7 5 0  g p m  ( 2 8 5 0  L / m i n )  th r o u g h  4 3 0 0  ft

( 1 3 0 0  m )  o f h o s e .  Wh i l e  m o vi n g  wate r  th i s  d i s tan c e  i s  th e o r e ti ‐
c a l l y p o s s i b l e ,  a n o th e r  fac to r  i s  h o w m u c h  h o s e  a p u m p e r  o r
o th e r  fr e  ap p ar a tu s  c an  c a r r y.  Tr yi n g  to  c ar r y 4 3 0 0  ft ( 1 3 0 0  m )
o f 6  i n .  ( 1 5 0  m m )  h o s e  i s  c e r ta i n l y n o t p r a c ti c a l .  T h e  tab l e  i s

d e s i g n e d  to  ap p l y p r i m ar i l y to  s i tu ati o n s  i n  wh i c h  a fr e  d e p a r t‐
m e n t i s  r e l a yi n g wate r  wi th  p u m p s  d i s c h ar g i n g a t 1 5 0  p s i

( 1 0 3 5  kP a )  an d  wan ts  2 0  p s i  ( 1 3 8  kP a)  r e s i d u al  p re s s u r e  at th e
p o i n t r e c e i vi n g th e  fo w.

D . 3  L o ad  C ap ac i ty.    An o th e r  i m p o r ta n t ad van tage  a s s o c i a te d
wi th  l ar g e -d i am e te r  h o s e  i s  th at o n e  e n g i n e  c o m p a n y l a yi n g
l ar g e -d i am e te r  h o s e  i n s te ad  o f m u l ti p l e  s m a l l e r  l i n e s  i s  m u c h

m o r e  e ffc i e n t i n  i ts  wa te r-m o vi n g c a p a c i ty.  T h e  u s e  o f l a r ge -
d i a m e te r  h o s e  wi th  o n e  e n g i n e  s p e e d s  u p  th e  o p e ra ti o n ,  wh i c h
wo u l d  o th e r wi s e  n e e d  m u l ti p l e  s m al l e r  l i n e s  wi th  a d d i ti o n al

Tab l e  D . 2 . 2  M ax i m u m  H o s e  L e n gth  i n  Fe e t wi th  1 3 0  p s i
( 9 0 0  kP a)  L o s s

I n te r n al
D i am e te r

o f H o s e
( i n . )

Q u an ti ty o f Wate r ( gp m )

2 5 0 5 0 0 7 5 0 1 , 0 0 0 1 , 5 0 0 2 , 0 0 0

2 1 ∕2 1 , 0 0 0 2 5 0 — — — —
3 2 , 6 0 0 6 5 0 2 5 0 1 5 0 — —

3 1 ∕2 6 , 5 0 0 1 , 4 5 0 6 5 0 3 5 0 1 5 0 —
4 — 2 , 6 0 0 1 , 1 5 0 6 5 0 3 0 0 1 5 0
5 — 6 , 5 0 0 2 , 6 0 0 1 , 6 0 0 7 0 0 4 0 0
6 — 1 3 , 0 0 0 4 , 3 0 0 2 , 6 0 0 1 , 1 5 0 6 5 0

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  g p m  =  3 . 7 8 5  L / m i n ;  1  ft =  0 . 3 0 5  m ;  1  p s i
=  0 . 0 6 8 9  b a r.

p u m p e r s ,  p e r s o n n e l ,  an d  e q u i p m e n t to  ac c o m p l i s h  th e  s a m e
j o b .

D . 4  P o we re d  Re e l  Tr u c k s  fo r L arge - D i am e te r H o s e .    A
n u m b e r  o f tr u c ks  wi th  p o we r e d  h o s e  r e e l s  wi th  va r i o u s  h o s e
l o ad  c a p ac i ti e s  a r e  n o w i n  u s e .  (See Figure D. 4. )

T h e  l ar g e -d i am e te r  h o s e  n o w avai l a b l e  i s  o f a  c o n s tr u c ti o n
th a t p e r m i ts  fe l d  c l e a n i n g  an d  d o e s  n o t r e q u i r e  d r yi n g .  T h e
u s e  o f a  r e e l  tr u c k p e r m i ts  r a p i d  r e l o a d i n g u s i n g a  m i n i m u m
n u m b e r  o f p e r s o n n e l  ( two ) ,  an d  th e  u n i t i s  c a p ab l e  o f ge tti n g
b a c k i n to  s e r vi c e  s o o n e r.

S u c h  r e e l  tr u c ks  ge n e r a l l y r e q u i r e  s p e c i a l  p o we r-d r i ve n
s ys te m s  to  r e wi n d  th e  h o s e .  T h e  s i z e  o f th e  r e e l s  i s  n o t c o n d u ‐
c i ve  to  ftti n g  wi th i n  m o s t s ta n d ar d  fr e  d e p a r tm e n t p u m p e r
b o d i e s .  T h e r e fo r e ,  h o s e  r e e l s  a r e  g e n e r al l y m o u n te d  o n  tr u c ks
s p e c i al l y d e s i g n e d  fo r  th i s  o p e r ati o n .

D . 5  Fi tti n gs .    L a r ge -d i a m e te r  h o s e  i s  a va i l ab l e  wi th  e i th e r
s tan d ar d  th r e ad e d  c o u p l i n g s  o r  n o n th r e ad e d  c o u p l i n g s  th a t
e l i m i n ate  th e  m a l e -fe m al e  fe a tu r e  an d ,  c o n s e q u e n tl y,  m an y
ad a p te r s .

S p e c i al  ftti n g s ,  as  d e s c r i b e d  i n  D . 5 . 1  th r o u g h  D . 5 . 5 ,  h a ve
b e e n  d e ve l o p e d  to  b e  u s e d  wi th  l ar g e -d i am e te r  h o s e .

D . 5 . 1  C l ap p e re d  S i am e s e  C o n n e c ti o n .    D u r i n g  m a j o r  fr e s ,  i t
i s  o fte n  d e s i r a b l e  to  s u p p l e m e n t a wate r  s u p p l y.  I f a c l ap p e r e d
s i am e s e  i s  i n s e r te d  i n to  th e  l ar g e -d i am e te r  h o s e  l i n e  a t th e
s o u r c e ,  a  s e c o n d  p u m p e r  c a n  p r o vi d e  an  ad d i ti o n a l  s u p p l y l i n e
at th e  wate r  s o u r c e .  Wi th  th e  s i am e s e  i n  p l ac e ,  th i s  s e c o n d
s o u r c e  c a n  b e  ad d e d  wi th o u t i n te r r u p ti n g  th e  fo w fr o m  th e
fr s t s u p p l y.  (See Figure D. 5. 1 . )

D . 5 . 2  Fo u r- Way H yd ran t Val ve .    A fo u r-way h yd r an t val ve  i s  a
ve r s ati l e  val ve  th at c an  b e  u ti l i z e d  o n  a  h yd r an t wh e r e  wate r  i s
avai l ab l e  b u t p r e s s u r e  i s  l i m i te d .  T h e  va l ve  i s  a ttac h e d  to  th e
h yd r an t,  a n d  th e  n o r m al  l a y o f s u p p l y l i n e  i s  i n i ti a te d .  Wh e r e
ad d i ti o n al  p r e s s u r e  i s  r e q u i r e d ,  a p u m p e r  i s  atta c h e d  to  th e
va l ve  a n d  b e g i n s  b o o s ti n g p r e s s u r e  to  th e  fr e  s c e n e  wi th o u t
i n te r r u p ti n g  th e  fo w o f wate r  fr o m  h yd r an t to  fr e .  I n  r u r al
ap p l i c a ti o n s ,  th i s  val ve  c an  b e  e q u i p p e d  to  l i e  i n  a l i n e  d u r i n g
h o s e  l a y an d  to  a l l o w a p u m p e r  to  h o o k i n to  th e  l i n e  a n d  b o o s t
p r e s s u r e  wi th o u t i n te r r u p ti n g fo w to  th e  fr e  s c e n e .  [See Figure
D. 5. 2(a) and Figure D. 5. 2(b)].

FI G U RE  D . 4   Ap p aratu s  wi th  Re e l s  fo r L arge - D i am e te r
H o s e .  (Courtesy of LLNL Fire Department)
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D . 5 . 3  D i s tri b u to r Val ve .    A d i s tr i b u to r  va l ve  c o n tai n s  a 4  i n .
( 1 0 0  m m )  o r  5  i n .  ( 1 2 5  m m )  o p e n i n g  an d  wate r way wi th  two
2 1 ∕2  i n .  ( 6 5  m m )  th r e a d e d  m al e  o u tl e ts .  I t i s  p l ac e d  a t th e  e n d  o f

th e  s u p p l y l i n e  a t th e  fr e g r o u n d ,  al l o wi n g d i s tr i b u ti o n  o f wate r
to  o n e  o r  m o r e  atta c k p u m p e r s .  T h e  val ve  u ti l i z e s  b a l l  s h u to ffs

o n  th e  d i s c h ar g e  s i d e  p l u s  a n  ad j u s ta b l e  d u m p  va l ve  o n  th e
i n take  s i d e .  (See Figure D. 5. 3. )

D . 5 . 4  I n tak e  G ate d  Re l i e f Val ve .    An  i n ta ke  ga te d  r e l i e f va l ve
i s  attac h e d  to  th e  l a r ge  s u c ti o n  i n l e t o f th e  p u m p e r.  T h e  s u p p l y

l i n e  i s  c o n n e c te d  d i r e c tl y to  th e  val ve .  I t i s  e q u i p p e d  wi th  a

FI G U RE  D . 5 . 1   C l ap p e re d  S i am e s e  C o n n e c ti o n .  (Courtesy of
Dan MacDonald,  New Boston,  NH Fire Department)

FI G U RE  D . 5 . 2 ( a)   Fo u r- Way H yd ran t Val ve .  (Courtesy of
Kocheck Co. ,  Inc. ) s l o w-o p e r a ti n g va l ve ,  an  au to m ati c  ai r  b l e e d e r,  a n d  an  ad j u s ta‐

b l e  d u m p  val ve .  T h e  g ate d  va l ve  a l l o ws  th e  s u p p l y l i n e  to  b e
c o n n e c te d  wh i l e  th e  p u m p e r  i s  u ti l i z i n g  th e  b o o s te r  tan k wate r.
I t i s  al s o  u s e d  to  c o n tr o l  th e  vo l u m e  o f wa te r  fr o m  th e  s u p p l y

l i n e  to  th e  p u m p .  T h e  d u m p  va l ve  h e l p s  p r o te c t th e  p u m p e r
an d  s u p p l y l i n e  ag ai n s t p r e s s u r e  s u r g e s .  (See Figure D. 5. 4. )

D . 5 . 5  Ai r B l e e d e r.    An  ai r  b l e e d e r,  wh e th e r  au to m ati c  o r
m a n u a l l y o p e r ate d ,  i s  n e e d e d  a t al l  p o i n ts  wh e r e  a l a r ge -
d i a m e te r  h o s e  i s  c o n n e c te d  to  a p u m p  i n l e t o r  a t an y d i s tr i b u ‐

ti o n  p o i n t.

FI G U RE  D . 5 . 2 ( b )   Fo u r- Way H yd ran t Val ve  i n  U s e .  (Courtesy
of Kochek Co. ,  Inc. )

FI G U RE  D . 5 . 3   D i s tri b u to r Val ve .  (Courtesy of Kocheck Co. ,
Inc. )
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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 .

D . 6  I r ri gati o n  P i p i n g.    I r r i g ati o n  p i p i n g s h ar e s  th e  s am e  c h ar ‐
ac te r i s ti c s  as  l a r ge - d i a m e te r  h o s e ,  th e  c ap a b i l i ty o f tr an s fe r r i n g
l ar g e  vo l u m e s  o f wate r  at r e l ati ve l y l o w fr i c ti o n  l o s s .  T h e  u s e  o f
i r r i g ati o n  i n  th e  far m i n g  c o m m u n i ty h as  i n c r e as e d  th r o u g h o u t
th e  c o u n tr y,  r e s u l ti n g  i n  l i g h twe i gh t al u m i n u m  p i p e  b e i n g
avai l ab l e  to  th e  fr e  s e r vi c e .  I t c a n  b e  c a r r i e d  o n  ve h i c l e s  o r
u s e d  wh e r e  avai l ab l e  o n  th e  fr e g r o u n d .

T h e  c o u p l i n g ar r a n ge m e n t fo r  i r r i ga ti o n  p i p e  u s u al l y wi l l
n o t p e r m i t i ts  u s e  fo r  d r afti n g.  T h e  p i p e  d o e s  p r o vi d e  a r e l a‐
ti ve l y p e r m an e n t i n s tal l ati o n  fo r  l o n g -d u r ati o n  fr efgh ti n g .
Ge n e r al l y,  i r r i ga ti o n  p i p e  i s  an  e x c e l l e n t to o l  fo r  m aj o r  d i s as te r
s i tu ati o n s  b u t i s  l e s s  o fte n  u s e d  fo r  c o n ve n ti o n al  fr efg h ti n g
e vo l u ti o n s ,  s i n c e  i t take s  l o n g e r  to  s e t u p  th an  l ar g e -d i am e te r
fr e  h o s e .

D e p ar tm e n ts  wo r ki n g i n  a r e as  i n  wh i c h  p i p e d  i r r i ga ti o n
s ys te m s  a r e  g o i n g  to  b e  u s e d  to  s u p p l y fr efg h ti n g  wa te r  s h o u l d
b e  a war e  th a t a d a p te r s  ar e  n e e d e d  to  i n te r c o n n e c t c o n ve n ‐
ti o n a l  ag r i c u l tu r al  ftti n g s  wi th  fr e  h o s e  ftti n gs .  Ad ap te r s  u s e d
to  c h a n ge  th e  p i p e  c o u p l i n g to  fr e  d e p a r tm e n t h o s e  th r e ad s
c a n  b e  e a s i l y fab r i c a te d  i n  l o c al  m ac h i n e  s h o p s .  C ar e  m u s t b e
ta ke n  i n  s u c h  fab r i c a ti o n  to  e n s u r e  th a t th e  r e s u l ti n g  ad ap te r  i s
s a fe  to  b e  u s e d  at an y p r e s s u r e  th e  wate r  s u p p l y s ys te m  m i g h t
b e  s u b j e c te d  to ,  i n c l u d i n g  s u d d e n  p r e s s u r e  s u r g e s .  S u c h  ad ap t‐
e r s  a r e  n o t o ffe r e d  b y e i th e r  p i p e  o r  fr e  h o s e  m a n u fac tu r e r s .
At l e as t o n e  ad ap te r  fo r  u s e  a t th e  s u p p l y e n d  o f th e  p i p e  an d
o n e  a d a p te r  fo r  u s e  a t th e  d i s c h ar g e  e n d  o f th e  p i p e  s h o u l d  b e
avai l ab l e .  An  e x a m p l e  m i g h t i n c l u d e  an  a d a p te r  wi th  fo u r  2 1 ∕2

i n .  ( 6 5  m m )  fe m al e  i n l e ts  wi th  N a ti o n al  H o s e  ( N H )  th r e ad
a d a p ti n g  to  a p i p e  c o u p l i n g an d  a n  ad ap te r  fr o m  a  p i p e

FI G U RE  D . 5 . 4   I n tak e  G ate d  Re l i e f Val ve .

c o u p l i n g to  fo u r  2 1 ∕2  i n .  ( 6 5  m m )  N H  ga te d  m al e  o u tl e ts .
An o th e r  e x a m p l e  wo u l d  b e  a d ap te r s  to  c o n n e c t l ar g e -d i am e te r

h o s e  to  e i th e r  e n d  o f th e  p i p e .

Ad d i ti o n a l  ftti n g s  to  p r o vi d e  a  fr e  h o s e  c o n n e c ti o n  at 1 0 0  ft
to  3 0 0  ft ( 3 0  m  to  9 0  m )  i n te r va l s  [ o n e  o r  m o r e  2 1 ∕2  i n .  ( 6 5  m m )
N H  p e r  p i p e  s e c ti o n ]  m i gh t b e  d e s i r ab l e .

An n e x  E    P o r tab l e  P um p s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E . 1  G e n e ral .    B o th  d i e s e l -d r i ve n  an d  g as o l i n e -d r i ve n  p o r tab l e
p u m p s  a r e  avai l a b l e .  T h e  u s e  o f p o r tab l e  p u m p s  i s  a c o m m o n
m e th o d  fo r  m o vi n g  wate r  b y r u r a l  fr e  d e p ar tm e n ts .  Al l  r u r al
fr efgh te r s  s h o u l d  b e  a b l e  to  p l ac e  a l l  p o r ta b l e  p u m p s  u s e d  b y

th e i r  d e p a r tm e n t i n  o p e r ati o n ,  o b ta i n  d r a ft,  an d  p e r fo r m  e a c h
p r o c e d u r e  i n  a  m i n i m al  a m o u n t o f ti m e .

E . 2  D e s c ri p ti o n  o f a P o r tab l e  P u m p .    A p o r tab l e  p u m p  i n  th e
fr e  s e r vi c e  m e an s  a p u m p  th at c a n  b e  c ar r i e d  to  a  s o u r c e  b y
fr efgh te r s ,  s o m e ti m e s  o ve r  d i ffc u l t te r r a i n .  I n  g e n e r al ,  two

p e o p l e  s h o u l d  b e  a b l e  to  c o n ve n i e n tl y c a r r y th e  p u m p .  I t
s h o u l d  we i gh  n o  m o r e  th an  1 7 5  l b  ( 7 9  kg )  an d  b e  c ap ab l e  o f

s u p p l yi n g  at l e as t two  1 1 ∕2  i n .  ( 3 8  m m )  h an d l i n e s .  I t s h o u l d  al s o
h ave  h a n d l e s  a n d  s h o u l d  b e  c o n s tr u c te d  to  b e  c ar r i e d  i n  a

c o m p a r tm e n t i n  th e  ap p ar a tu s .  H e avi e r  p u m p s ,  p e rh a p s  tr a i l e r-
o r  tr u c k-m o u n te d  o r  o th e r wi s e  m ad e  m o b i l e ,  a r e  val u ab l e  b u t

u s e d  l e s s  c o m m o n l y.

Al th o u gh  a  n u m b e r  o f r u r al  fr e  d e p ar tm e n ts  h ave  u s e d
p o r ta b l e -typ e  p u m p s  th at a r e  s e c u r e l y m o u n te d  o n  th e i r  ap p a‐
r a tu s  as  th e  s o l e  m e an s  o f p u m p i n g ,  fe w fr e  d e p a r tm e n ts

c o n s i d e r  th i s  ar r a n ge m e n t to  b e  p e r m a n e n t,  an d  m o s t o f th o s e
d e p a r tm e n ts  p l an  to  b u y a  fr e  d e p ar tm e n t p u m p e r,  i n  ad d i ti o n
to  th e  p o r tab l e  p u m p ( s ) ,  wh e n  fn an c e s  p e r m i t.

E . 3  E val u ati n g P o r tab l e  P u m p  N e e d s .    I n  o r d e r  to  g e t th e
m a x i m u m  b e n eft fr o m  p o r tab l e  p u m p s ,  th e  o ffc e r s  o f th e

r u r al  fr e  d e p ar tm e n t s h o u l d  c a r e fu l l y s tu d y th e  n e e d s  o f th e
d e p a r tm e n t,  taki n g  i n to  c o n s i d e r ati o n  th e  p o te n ti al  fr e
h a z a r d ,  th e  avai l ab l e  wate r  s u p p l i e s ,  an d  th e  c a p ab i l i ti e s  o f th e

d e p a r tm e n t to  u s e  p o r tab l e  p u m p s .  T h e  ac c e s s i b i l i ty an d  th e
r e l i a b i l i ty o f wate r  s u p p l i e s  d e te r m i n e  th e  n e e d  fo r  an d  u s e  o f
p o r ta b l e  p u m p s .  M an y r u r al  fr e  d e p ar tm e n ts  h ave  fo u n d  th a t

b o th  a l o w- p r e s s u r e  p u m p  an d  a  h i g h -p r e s s u r e  p u m p  a r e
r e q u i r e d  to  fl l  th e i r  n e e d s .

T h e  p o r tab l e  p u m p  s e l e c te d  s h o u l d  ft th e  fr efg h ti n g
s ys te m  o f wh i c h  i t i s  to  b e  a c o m p o n e n t;  i f d i r e c t h o s e  s tr e a m s

ar e  to  b e  take n  fr o m  a  p o r tab l e  p u m p ,  th e  n o z z l e s  an d  h o s e
s i z e  d e te r m i n e  th e  r e q u i r e d  p u m p  d i s c h a r ge  ve r s u s  p r e s s u r e
c h a r ac te r i s ti c s .

E . 4  C l as s ifc ati o n s  o r Typ e s  o f P o r tab l e  P u m p s .    P o r tab l e
p u m p s  c o m e  i n  a va r i e ty o f p r e s s u r e / vo l u m e  c o m b i n ati o n s .  I t

i s  i m p o r ta n t th at th e  fre  d e p a r tm e n t s tu d y th e i r  n e e d s  an d
s e l e c t a p u m p  th a t wi l l  a c c o m p l i s h  th e  o b j e c ti ve .

E . 4 . 1  S m al l  Vo l u m e  — Re l ati ve l y H i gh  P re s s u re .    A s m a l l -
vo l u m e  p u m p i n g u n i t s h o u l d  b e  c ap ab l e  o f p u m p i n g  2 0  gp m
( 7 6  L / m i n )  a t 2 0 0  p s i  ( 1 3 8 0  kP a )  n e t p r e s s u r e  th r o u gh  a  1  i n .

( 2 5  m m )  d i s c h a r ge  o u tl e t wh i l e  ta ki n g s u c ti o n  th r o u g h  a  1 1 ∕2  i n .
( 3 8  m m )  s u c ti o n  i n l e t.  T h i s  c l as s  o f p o r tab l e  p u m p  i s  e s p e c i al l y

u s e fu l  to  fr e  d e p ar tm e n ts  fo r  fo r e s t fr efg h ti n g,  wh i c h
fr e q u e n tl y r e q u i r e s  l o n g  3 ∕4  i n .  to  1 1 ∕2  i n .  ( 1 9  m m  to  3 8  m m )
h o s e  l i n e s  a n d  u p h i l l  p u m p i n g  i n  r u g ge d  te r r ai n .



AN N E X  E 1 1 4 2 - 4 1

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 . 4 . 2  M e d i u m  Vo l u m e  — M e d i um  P re s s u re .    A m e d i u m -
vo l u m e  p u m p i n g u n i t s h o u l d  b e  c a p a b l e  o f d i s c h a r gi n g 6 0  g p m
( 2 2 7  L / m i n )  a t 9 0  p s i  ( 6 2 1  kP a )  n e t p r e s s u r e  an d  1 2 5  gp m
( 4 7 3  L / m i n )  a t 6 0  p s i  ( 4 1 4  kP a)  n e t p r e s s u r e  th r o u gh  a  1 1 ∕2  i n .
( 3 8  m m )  d i s c h a r ge  o u tl e t wh i l e  ta ki n g s u c ti o n  th r o u g h  a  2 1 ∕2  i n .

( 6 5  m m )  s u c ti o n  i n l e t.

E . 4 . 3  L arge  Vo l u m e  — Re l ati ve l y L o w P re s s u re .    A l a rge -
vo l u m e  p u m p i n g  u n i t s h o u l d  b e  c ap ab l e  o f s u p p l yi n g  1 2 5  gp m

( 4 7 5  L / m i n )  a t 6 0  p s i  ( 4 1 4  kP a )  n e t p r e s s u r e  an d  3 0 0  gp m
( 1 1 3 6  L / m i n )  at 2 0  p s i  ( 1 3 8  kP a)  n e t p r e s s u r e  th r o u gh  a  2 1 ∕2  i n .
( 6 5  m m )  d i s c h ar g e  o u tl e t wh i l e  ta ki n g s u c ti o n  th r o u gh  a  3  i n .

o r  4  i n .  ( 7 5  m m  o r  1 0 0  m m )  s u c ti o n  i n l e t.

E . 5  C o m m o n  Typ e s  o f P um p s .    T h e  c o m m o n  typ e s  o f p u m p s
u s e d  ar e  d e s c r i b e d  i n  E . 5 . 1  th r o u gh  E . 5 . 4 .

E . 5 . 1  L o w- P re s s ure  C e n tri fu gal  P o r tab l e  P u m p s .    L o w-
p r e s s u r e  c e n tr i fu g al  p o r tab l e  p u m p s  ( h i gh  vo l u m e )  g e n e r al l y

a r e  r ate d  a t 2 0 0  g p m  to  3 0 0  gp m  ( 7 5 7  L / m i n  to  1 1 3 6  L / m i n )
a n d  ar e  c ap a b l e  o f d i s c h ar g e  at p r e s s u r e s  o f 5 0  p s i  to  8 0  p s i

( 3 4 5  kP a to  5 5 2  kP a ) .  U s u al l y th e s e  p u m p s  wi l l  n o t d i s c h arg e
th e i r  r ate d  c ap ac i ty wh e n  th e y o p e r a te  wi th  a s u c ti o n  l i ft i n
e x c e s s  o f 5  ft ( 1 . 5  m ) .

S o m e  l o w- p r e s s u r e  c e n tr i fu g al  p o r ta b l e  p u m p s  d o  n o t u s e
r u n n i n g  r i n g s  o r  s e a l  r i n gs .  T h e s e  typ e s  o f p u m p s  d o  n o t h ave

c l o s e  to l e r an c e s ,  s o  th e y c a n  b e  u s e d  i n  d i r ty wate r  wh e r e  s o m e
d e b r i s  o r  a b r a s i ve s  a r e  e n c o u n te r e d .  T h e s e  p u m p s  r e q u i r e  l i ttl e
m a i n te n an c e .

O th e r  typ e s  o f l o w- p r e s s u r e  c e n tr i fu g al  p o r tab l e  p u m p s  d o
h a ve  wate r  o r  s e a l  r i n gs .  I f th e s e  p u m p s  a r e  p u m p i n g  wate r

c o n tai n i n g  s u b s tan ti a l  am o u n ts  o f a b r as i ve  m a te r i al s ,  th e  wate r
o r  s e al  r i n gs  wi l l  n o t l as t as  l o n g as  m i g h t b e  n o r m al l y e x p e c te d .

At l o we r  d i s c h ar g e  p r e s s u r e s ,  th i s  typ e  o f p u m p  c a n  d e l i ve r
l ar g e r  vo l u m e s ,  wh i c h  at ti m e s  h ave  b e e n  m e te r e d  a t 4 0 0  gp m

to  6 0 0  g p m  ( 1 5 1 4  L / m i n  to  2 2 7 2  L / m i n ) ,  wi th  ad e q u ate -s i z e
h a r d  s u c ti o n  h o s e  at ve r y l o w d i s c h ar g e  p r e s s u r e s  an d  h i gh
p u m p  r p m  ( e . g . ,  r e l a y fr o m  p o r ta b l e  p u m p  i n to  fr e  p u m p  o n

ap p ar a tu s  o r  p o r ta b l e  d r o p  tan k;  o r  r e l ay fr o m  wate r  s o u r c e  to
d r o p  ta n k wh e r e  m o b i l e  wa te r  s u p p l y i s  fl l e d  fo r  r e l ay to  fr e
s i te ) .

O p e r ati o n  o f th e s e  p u m p s  d e p e n d s  o n  c e n tr i fu ga l  fo r c e  to
m o ve  wate r,  an d  th e y ar e  ve r y e ffe c ti ve  fo r  r e l ay o p e r ati o n s  to

p u m p e r  o r  fo r  b o o s te r  tan k o r  m o b i l e  wa te r  s u p p l y fl l i n g .
T h e r e  ar e  n o  s p e c i a l  o p e r ati n g  p r o b l e m s  to  watc h  o u t fo r,  an d
th e s e  typ e s  o f p u m p s  wi l l  n o t h e at u p  as  r ap i d l y as  o th e r s  i f ru n

wi th o u t wa te r.

E . 5 . 2  H i gh - P re s s u re  C e n tri fu gal  P o r tab l e  P u m p s .    H i gh -
p r e s s u r e  c e n tr i fu g al  p o r tab l e  p u m p s  ( s m a l l  vo l u m e )  g e n e r al l y

h ave  a s m al l  c a p ac i ty,  wi th  an  ave r ag e  o f 3 0  gp m  to  4 0  gp m
( 1 1 4  L / m i n  to  1 5 1  L / m i n )  d i s c h a r ge  an d  o p e r ati n g  p r e s s u r e s

i n  th e  1 2 5  p s i  to  2 5 0  p s i  ( 8 6 2  kP a to  1 7 2 4  kP a)  r an g e .

T h e  i m p e l l e r  i s  u s u al l y ge a r e d  twi c e  a s  fas t as  th e  e n g i n e  to
ac h i e ve  s i n g l e -s tag e  p r e s s u r e .  T h i s  typ e  o f p u m p  u s e s  r u n n i n g

r i n gs  o r  s e a l  r i n g s  th a t a r e  th e  s am e  a s  th o s e  u s e d  fo r  l a r ge r  fr e
p u m p e r s  an d  u s u al l y i n c o r p o r a te s  c l o s e d  vo l u te s  i n  th e  i m p e l ‐

l e r.

E . 5 . 3  Fl o ati n g P u m p s .    A fo ati n g  p u m p  i s  a p o r ta b l e  p u m p
th a t p r i m e s  a n d  p u m p s  au to m ati c al l y wh e n  i t i s  p l ac e d  i n  wate r.

T h e  p u m p  i s  c o n s tr u c te d  to  s i t i n s i d e  a  fo a t th a t r e s i s ts  b r e a k‐
a ge  a n d  n e e d s  n o  m ai n te n a n c e .  S o m e  e n ti r e  u n i ts  we i g h  u n d e r

5 0  l b  ( 2 3  kg ) ,  i n c l u d i n g fu e l ,  a n d  p r o vi d e  6 0  m i n u te s  to
9 0  m i n u te s  o f o p e r ati n g  ti m e  fr o m  th e  5  q t ( 4 . 7 3  L )  fu e l  ta n k.

T h e  p u m p  s e r ve s  a  n e e d  fo r  a  l i g h twe i g h t,  e as y-to -o p e r ate ,
p o r ta b l e  fr e  p u m p  th at c a n  b e  p l ac e d  i n  th e  wate r  an d  d o e s

n o t n e e d  s u c ti o n  h o s e  o r  s tr ai n e r s .  H o we ve r,  s u c h  p u m p s  te n d
to  p i c k u p  l e ave s  a n d  o th e r  tr as h  th a t c an  b l o c k th e  n o z z l e s  an d
s tr ai n e r s  d o wn s tr e am .  (See Figure E. 5. 3. )

E . 5 . 4  H i gh - L i ft P u m p s .    H i gh -l i ft p u m p s  a r e  s m al l ,  p o r tab l e
p u m p s  th a t u s e  wa te r  to  d r i ve  a wate r  m o to r,  wh i c h  i n  tu r n

d r i ve s  a n  i m p e l l e r  an d  p u m p s  wate r  to  h i gh  e l e vati o n s  a n d  i n to
a  fr e  p u m p e r  fo r  r e l ay i n to  h o s e  l i n e s  fo r  fr efg h ti n g.

T h e  h i g h -l i ft p u m p  i s  d e s i gn e d  to  o b ta i n  a wate r  s u p p l y fr o m
a r i ve r,  l ake ,  s tr e am ,  s wi m m i n g  p o o l ,  an d  s o  fo r th ,  wh e r e  th e
s o u r c e  i s  n o t a c c e s s i b l e  fo r  d r afti n g o p e r ati o n s  u s i n g  a p u m p e r

o r  a c o n ve n ti o n a l  p o r tab l e  p u m p .

T h e  wate r  u s e d  to  p o we r  th e  wate r  m o to r  o f a  h i g h -l i ft p u m p
i s  take n  fr o m  th e  b o o s te r  tan k o f th e  p u m p e r  a n d  d i s c h a r ge d

a t h i g h  p r e s s u r e  th r o u gh  th e  fr e  p u m p  i n to  th e  h o s e  to  th e
h i gh - l i ft p u m p  wate r  m o to r.  P r e s s u r i z e d  wate r,  i n  tu r n ,  d r i ve s

th e  wa te r  m o to r,  wh i c h  i s  c o n n e c te d  to  th e  h i g h -l i ft p u m p
i m p e l l e r,  th u s  fo r c i n g  vo l u m e s  o f wate r  b a c k i n to  th e  i n take
s i d e  o f th e  fr e  p u m p  an d  o n  i n to  th e  fr efg h ti n g h o s e  l i n e s .

H i g h -l i ft p u m p s  c an  b e  h o o ke d  i n to  h o s e  l i n e s  an d  p l ac e d
i n to  wa te r  s o u r c e s  at l o we r  l e ve l s  wi th o u t fr efg h ti n g p e r s o n n e l
h avi n g  to  go  d o wn  to  s u c h  s o u r c e s  to  s e t th e  p u m p .

N E . 5 . 5  Fl o ati n g S u b m e rs i b l e  S o u rc e  P u m p s .    F l o ati n g  s u b m e r s i ‐
b l e  s o u r c e  p u m p s  ( F S S P )  ar e  h yd r au l i c a l l y-d r i ve n  c e n tr i fu g al

p u m p s  th a t ar e  d e s i g n e d  fo r  l o w- p r e s s u r e ,  h i gh - vo l u m e  ap p l i c a‐
ti o n s  i n  o p e n -wate r  s o u r c e s .  T h e s e  p u m p s  d i ffe r  fr o m  p o r tab l e
p u m p s  i n  te r m s  o f th e i r  p o we r,  c a p a c i ty,  an d  th e i r  p o s i ti o n  i n

th e  wa te r.  F S S P s  ar e  p ar ti a l l y e x p o s e d  o n  th e  s u r fa c e  an d  th e i r
s u c ti o n  i n l e ts  ar e  l o c a te d  c o m p l e te l y b e l o w th e  wa te r ' s  s u r fac e .
Typ i c a l l y,  th e s e  p u m p s  ar e  fo r  fr e  d e p ar tm e n t u s e  a n d  c a n

p r o vi d e  a  wa te r  s u p p l y fr o m  2 0 0 0  gp m  to  3 0 0 0  gp m  ( 7 5 7 0  l p m
to  1 1 , 3 5 0  l p m )  fr o m  an y o p e n  wa te r  s o u r c e .  T h e s e  p u m p s  d o
n o t h a ve  th e  r e s tr i c ti o n s  a s s o c i a te d  wi th  fr e  d e p ar tm e n t d r aft‐

i n g o p e r a ti o n s .  T h e  p o we r  u n i t c an  b e  m o u n te d  o n  a  4 x 4  o r  a
s i m i l a r  typ e  o f a p p a r atu s .  T h e  p u m p  i ts e l f c a n  b e  d e p l o ye d  o ve r
a wi d e  var i e ty o f te r r ai n  a n d  i n fr a s tr u c tu r e  c o nfgu r ati o n s  o ve r

FI G U RE  E . 5 . 3   Fl o ati n g P u m p  wi th  1 1 ∕2  i n .  ( 3 8  m m )
D i s c h arge  L i n e .  (Courtesy of LLNL Fire Department)
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1 0 0  ft ( 3 0 . 5  m )  awa y b y u s e  o f i ts  h yd r au l i c  u m b i l i c al  c o n n e c ‐
ti o n ,  a l l o wi n g  th e  p o we r  u n i t to  r e m a i n  o n  s tab l e  g r o u n d  an d
re m o te  fr o m  th e  wate r  s o u r c e .  T h e  p r i m ar y b e n eft o f F S S P s  i s
th e i r  tr u e  ac c e s s  to  r e m o te  wate r.  Wi th  d r afti n g fr e  p u m p e r
ap p ar a tu s  r a te d  to  s tan d ar d  1 0  ft ( 3  m )  s u c ti o n  h e i gh ts  an d
e q u i p p e d  wi th  2 0  ft ( 6  m )  s u c ti o n  l i n e s ,  a  d r y-h yd r an t s ys te m  o r
n e ar  d i r e c t a c c e s s  to  th e  wa te r  i s  r e q u i r e d .  O th e r wi s e ,  fr e
d e p a r tm e n ts  m u s t ac c e p t l ar g e  fo w d e r ate s  o n  th e i r  p u m p s .

F S S P  s ys te m s  c a n  b e  u s e d  i n  c o n j u n c ti o n  wi th  p r i m ar y
re s p o n s e  fr e  p u m p e r  a p p ar atu s  an d  ta n ke r  s h u ttl e  o p e r ati o n s .
Wi th  a F S S P  s ys te m  i n  th e  wa te r  s o u r c e ,  i t c a n  p r o vi d e  c o n ti n u ‐
o u s  fl l i n g  o p e r ati o n s  to  tan ke r s  ( at a  ve r y fa s t fl l  r ate )  an d
p o r ta b l e  tan ks  al i ke .  Wh e n  l o c a te d  i n  p r o x i m i ty to  th e  fr e ‐
gr o u n d ,  th e y c an  p r o vi d e  h i g h -vo l u m e  wa te r  d i r e c tl y to  s u p p l y
th e  fr e  p u m p e r  ap p ar a tu s  a t th e  fr e  s c e n e .

E . 6  M e th o d s  o f U s i n g P o r tab l e  P u m p s .

E . 6 . 1  G e n e ral .    S o m e  o f th e  m a n y p r o b l e m s  o f s u p p l yi n g
wate r  i n  r u r a l  a r e as  c a n  fr e q u e n tl y b e  o ve r c o m e  th r o u g h  th e
u s e  o f th e  p r o p e r  p o r ta b l e  p u m p .  M a n y d e p a r tm e n ts ,  th r o u gh
ar e a p r e -fr e  p l an n i n g ,  l o c a te  wate r  s o u r c e s  wh e r e  p o r tab l e
p u m p s  a r e  th e  o n l y s u i tab l e  m e a n s  o f u s i n g  th e  wate r  s u p p l y
fo r  fl l i n g  m o b i l e  wa te r  s u p p l y ap p ar a tu s  o r  fo r  s u p p l yi n g fr e ‐
fgh ti n g  h o s e  l i n e s .

D e p a r tm e n ts  s h o u l d ,  wh e n  l o c ati n g  a p u m p i n g  s i te  fo r  p o r t‐
ab l e  p u m p s ,  d e te r m i n e  wh e th e r  th e  s i te  i s  avai l ab l e  ye ar-r o u n d
o r  wh e th e r  i t c an  b e  u s e d  o n l y d u r i n g  c e r ta i n  ti m e s  o f th e  ye a r.
F u r th e r  d e te r m i n ati o n  s h o u l d  b e  m a d e  as  to  th e  s i te ' s  a va i l a b i l ‐
i ty u n d e r  th e  we ath e r  c o n d i ti o n s  an ti c i p ate d .  I f s u c h  c o n d i ti o n s
c o u l d  m a ke  u s e  o f th e  s i te  d i ffc u l t,  a p l a n  to  p r e p a r e  th e  s i te
fo r  al l -we a th e r  u ti l i z ati o n  s h o u l d  b e  e s ta b l i s h e d .

C e n tr i fu g al  p u m p s  a r e  u s u a l l y p r e fe r r e d  o ve r  o th e r  typ e s
b e c a u s e  o f th e i r  ab i l i ty to  h an d l e  d i r t an d  ab r as i ve s  wi th  l e s s
d am ag e  an d  b e c a u s e  o f th e i r  d e s i r a b l e  vo l u m e –p r e s s u r e  r a ti o .
S i m i l a r l y,  fo u r-c yc l e  e n g i n e s  a r e  c o n s i d e r e d  m o r e  s u i ta b l e  fo r
fr e  s e r vi c e  u s e ,  al th o u g h  two - c yc l e  o r  th e  n e w tu r b i n e -d r i ve n
p u m p s  c a n  b e  u s e d .  H o we ve r,  fo u r-c yc l e  e n g i n e s  s h o u l d  b e
u s e d  wi th  th e  e n g i n e  i n  a  l e ve l  p o s i ti o n  o r  th e  e n gi n e  wi l l  b e
d am a ge d ,  wh e r e as  two -c yc l e  e n gi n e s  c a n  b e  u s e d  wi th  th e
e n g i n e  i n  an y p o s i ti o n  ( as  l o n g  a s  fu e l  i s  avai l a b l e  to  th e
e n gi n e )  wi th o u t d am ag e  to  th e  e n g i n e .

A wo o d  p al l e t o r  o th e r  fr m  b as e  c an  b e  u s e fu l  u n d e r  s o ft
gr o u n d  c o n d i ti o n s .

E . 6 . 2  U s e s  o f P o r tab l e  P u m p s .    P o r tab l e  p u m p s  c an  b e  u s e d
i n  s i n g l e  o r  m u l ti p l e  c o m b i n ati o n s  to  ac c o m p l i s h  th e  fo l l o wi n g :

( 1 ) F i l l i n g  tr u c k ta n ks  wh e r e  n o  fr e  d e p a r tm e n t p u m p e r  i s
avai l ab l e

( 2 ) Re l ayi n g  wate r  fr o m  a s o u r c e  i n  a va r i e ty o f c o m b i n ati o n s
o r  h o o ku p s

T h e r e  ar e  m a n y fac to r s  to  c o n s i d e r  i n  d e c i d i n g  wh i c h  s i z e
an d  typ e  o f p o r ta b l e  p u m p  wi l l  b e s t ft a fr e  d e p ar tm e n t' s
n e e d s .  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  c ap ab i l i ti e s  o f th e
p u m p  a n d  i ts  u s e s .

E . 6 . 3  Re l ay to  M o b i l e  Wate r S u p p l y Ap p aratu s .    U n d e r  c o n d i ‐
ti o n s  wh e r e  a fr e  d e p a r tm e n t p u m p e r  c a n n o t ge t to  a s o u r c e
o f wa te r  an d  th e r e  i s  c o n s i d e r ab l e  d i s tan c e  ( s e ve r al  m i l e s )
b e twe e n  th e  s o u r c e  a n d  th e  fr e ,  l o w-p r e s s u r e  p o r ta b l e  p u m p s
o f l ar g e r  vo l u m e  h ave  p r o ve d  to  b e  ve r y s a ti s fa c to r y wh e r e  th e y
ar e  u s e d  to  r e l ay wa te r  to  a  m o b i l e  wate r  s u p p l y ap p ar a tu s  th at
s h u ttl e s  wate r  to  a p o r tab l e  d r o p  ta n k at th e  fr e .  A fr e  d e p a r t‐

m e n t p u m p e r  take s  s u c ti o n  fr o m  th e  p o r ta b l e  d r o p  ta n k fo r
d i s c h ar g e  o n to  a fr e .  (See Section C. 1 3. )

E . 6 . 4  S i n gl e  Re l ay fro m  P o r tab l e  P u m p  to  P u m p e rs .    U n d e r
c o n d i ti o n s  wh e r e  a  s tan d ar d  fr e  tr u c k c a n n o t ge t to  a s o u r c e  o f
wate r,  l o w-p r e s s u r e  p o r tab l e  p u m p s  o f l ar g e r  vo l u m e  h ave

p r o ve d  to  b e  ve r y s ati s fa c to r y wh e r e  th e y a r e  u s e d  to  r e l ay wa te r
to  p u m p e r s .  T h i s  m e th o d  b e c o m e s  fe as i b l e  at a g r e ate r
d i s tan c e  fr o m  wa te r  i f l ar g e -d i am e te r  h o s e  i s  u s e d .  (See Figure

E. 6. 4. )

A s i n gl e  p o r ta b l e  p u m p  o fte n  c a n  s u p p l y e n o u g h  wate r  to
ke e p  a p u m p e r  s u p p l i e d  wi th  e ffe c ti ve  fr e  s tr e a m s .  T h e  p o r ta‐

b l e  p u m p  c a n  b e  a t th e  wa te r  s o u r c e  an d  a  l i n e  l ai d  fr o m  th e
p o r ta b l e  p u m p  to  th e  p u m p e r.

O n e  o f th e  b i g  a d van tag e s  o f th e  p o r ta b l e  p u m p  i s  th at i t c a n
b e  p l a c e d  c l o s e  to  th e  wate r  s u p p l y fo r  o p e r ati o n  at m i n i m u m

l i ft an d  m i n i m u m  fr i c ti o n  l o s s  i n  th e  s u c ti o n  h o s e ,  p r o vi d e d
ad e q u ate -s i z e  s u c ti o n  h o s e  i s  u s e d .  Re gu l a r  p u m p e r s  c an  ac c e p t
wate r  fr o m  p o r tab l e  p u m p s  an d  i n c r e as e  wa te r  p r e s s u r e  fo r  fr e

s tr e am s  o r  u s e  th e  wate r  i n  a  c o m b i n ati o n  o f fr e  s tr e a m s  an d
b o o s te r  tan k fl l i n g.

A m e th o d  c o m m o n l y u s e d  i s  fo r  a p u m p e r  to  l a y h o s e  l i n e s
fr o m  th e  fr e  to  th e  wa te r  s u p p l y a n d  s tar t p u m p i n g  fr o m  th e

b o o s te r  tan k i n to  th e  h o s e  l i n e  a n d  o n to  th e  fr e  wh i l e  th e  p o r t‐
a b l e  p u m p  i s  b e i n g p l ac e d  a n d  wa te r  s u p p l y an d  h o s e  l i n e s

fr o m  th e  p o r tab l e  to  th e  r e gu l ar  p u m p e r  a r e  b e i n g h o o ke d  u p .
(See Figure E. 6. 4. )

E . 6 . 5  U s e  o f P o r tab l e  P u m p s  to  Fi l l  M o b i l e  Wate r S u p p l y
Ap p aratu s  o r B o o s te r Tan ks .    M an y r u r al  fr e  d e p a r tm e n ts  a r e
o ve r c o m i n g p r o b l e m s  o f l i m i te d  wa te r  s u p p l y b y u s i n g m o b i l e

wate r  s u p p l y a p p a r atu s  to  r e l ay wate r  to  p u m p e r s  wo r ki n g  a t a
fr e .  I f th e  wa te r  s u p p l y i s  a s tr e am  wi th  a s m al l  fo w,  fo r

i n s ta n c e ,  1 5 0  g p m  ( 5 6 8  L / m i n ) ,  o r  i f th e  wate r  s u p p l y i s  i n ac ‐
c e s s i b l e  b y fr e  ap p ar a tu s ,  th e  wate r  c a n  b e  o b tai n e d  wi th  a
p o r ta b l e  p u m p  p l a c e d  a t th e  wate r  s u p p l y.  T h i s  p u m p  s u p p l i e s

a  p o r ta b l e  fo l d i n g  ta n k th a t i s  u s e d  to  s to c kp i l e  wa te r,  an d
m o b i l e  wate r  s u p p l y a p p ar atu s  ar e  fl l e d  fr o m  th e  p o r tab l e  fo l d ‐
i n g  ta n k fo r  s h u ttl e  to  th e  fr e .  At th e  fr e ,  th e  m o b i l e  wate r
s u p p l y ap p a r atu s  d i s c h ar g e s  i ts  wa te r  i n to  an o th e r  p o r tab l e

fo l d i n g  ta n k th at i s  u s e d  to  s to c kp i l e  wate r  fr o m  wh i c h  th e
p u m p e r ( s )  ta ke s  s u c ti o n  a n d  d i s c h ar g e s  wate r  o n to  th e  fr e .
(See Section C. 1 3 and Figure E. 6. 5. )

Wa t e r

F i r e

P u m p e r

P o r t a b l e

p u m p

R o a d  o r

d r i v e w a y

R o a d
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I t i s  n o t p r u d e n t to  p u t th e  d i s c h a r ge  l i n e  fr o m  p o r tab l e
p u m p s  i n to  th e  to p s  o f b o o s te r  tan ks  o r  m o b i l e  wate r  s u p p l y
a p p ar atu s  u n l e s s  th e r e  i s  n o  o th e r  way to  fl l  th e  ta n k o r  a

s p e c i al  fl l i n g  d e vi c e  i s  p r o vi d e d .  P l ac i n g l i n e s  i n to  th e  to p s  o f
m o b i l e  wate r  s u p p l y a p p a r atu s  o r  b o o s te r  ta n ks  i s  a s l o w wa y o f
fl l i n g th e  ta n k an d  c an  b e  d an g e r o u s  to  th o s e  wo r ki n g o n

ap p ar a tu s .  H o o ki n g th e  p o r tab l e  p u m p  d i s c h ar g e  l i n e  d i r e c tl y
i n to  i n ta ke  p i p i n g  o f l ar g e  p u m p e r s  o r  m o b i l e  wa te r  s u p p l y
a p p ar atu s  h as  p r o ve d  to  b e  th e  q u i c ke s t a n d  s a fe s t m e th o d  o f
fl l i n g tan ks .

An y o f th e  p o r ta b l e  p u m p s  c an  b e  u s e d  i n  p l a c e  o f a p u m p e r
fo r fl l i n g  m o b i l e  wate r  s u p p l y ap p ar a tu s ;  h o we ve r,  th e  l o w-
p r e s s u r e ,  h i g h -vo l u m e -typ e  p u m p s  d o  th e  j o b  m o r e  q u i c kl y

th an  o th e r s .  Wh e r e  wate r  i s  b e i n g p u m p e d  i n to  tan ks ,  s tr ai n e r s
s h o u l d  b e  u s e d  to  p r e ve n t th e  p as s ag e  o f tr a s h  an d  d e b r i s .
F l o ati n g  s tr ai n e r s  h a ve  p r o ve d  to  b e  ve r y e ffe c ti ve .

Wh e r e  th e  wate r  s u p p l y h a s  th e  c a p ac i ty,  m u l ti p l e  p o r tab l e
p u m p s  fo r  fl l i n g m o b i l e  wate r  s u p p l y a p p ar atu s  c a n  i n c r e a s e
fl l i n g e ffc i e n c y.  A 2 0 0  g p m  to  3 0 0  gp m  ( 7 5 7  L / m i n  to

1 1 3 6  L / m i n )  r ate  r e s u l ts  i n  a s l o w fl l i n g  ti m e ;  th e r e fo r e ,  two  o r
th re e  p o r ta b l e  p u m p s  s h o u l d  b e  m o ve d  i n to  th e  o p e r ati o n  a s
m u tu al -ai d  m o b i l e  wa te r  s u p p l y a p p ar atu s  a r r i ve  to  ac h i e ve  a

5 0 0  g p m  ( 1 9 0 0  L / m i n )  fl l i n g  r ate .  M u l ti p l e  p o r tab l e  p u m p s
al s o  ac t a s  a  b a c ku p  i n  c as e  o f e n g i n e  fa i l u r e .

An n e x  F   Au to m ati c  S p ri n k l e r P ro te c ti o n

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

F. 1  S p ri n k l e r P ro te c ti o n  o f Ru ral  B ui l d i n gs .    Wi th  an  i n c r e a s e
i n  s p r i n kl e r e d  b u i l d i n gs  b e i n g c o n s tr u c te d  i n  r u r al  ar e a s ,  m an y

r u ral  fr e  d e p a r tm e n ts  ar e  b e g i n n i n g to  u n d e r s tan d  th e  va l u e
o f au to m ati c  s p r i n kl e r  p r o te c ti o n .  T h e  s p r i n kl e r  s ys te m
p r o vi d e s  b u i l t-i n  fr e  p r o te c ti o n ,  l e s s e n i n g  th e  fr e  s u p p r e s s i o n

b u r d e n  a n d  th e  wate r  s u p p l y n e e d  o n  th e  fr e  d e p a r tm e n t.
Al s o ,  th e  r e c o r d  o f th e  a u to m a ti c  s p r i n kl e r  s ys te m  p e r fo r m a n c e
i s  s u p e r i o r.  N F PA r e c o r d s  s h o w th at 9 6  p e r c e n t o f al l  fr e s  i n

s p ri n kl e r e d  b u i l d i n gs  a r e  c o n tr o l l e d  o r  e x ti n g u i s h e d  b y th e
s p ri n kl e r  s ys te m ,  wi th  a l ar g e  p e r c e n tag e  o f th e s e  fr e s  c o n tr o l ‐
l e d  b y n o  m o r e  th a n  two  o r  th r e e  s p r i n kl e r  h e a d s .  I n  th e

3  p e r c e n t to  4  p e r c e n t o f au to m ati c  s p r i n kl e r  s ys te m s  r e p o r te d
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to  h ave  u n s a ti s fac to r y p e r fo r m an c e ,  th e  fo l l o wi n g  h u m an  fa i l ‐
u r e s  h a ve  b e e n  n o te d :

( 1 ) T h e  s p r i n kl e r  s ys te m  was  s h u t o ff a n d  n o t i n  s e r vi c e .
( 2 ) T h e  fr e  d e p a r tm e n t s h u t o ff th e  wate r  to  th e  s p r i n kl e r

h e a d s  b e fo r e  th e  fr e  wa s  c o m p l e te l y e x ti n g u i s h e d .
( 3 ) F i r e  d e p ar tm e n t o p e r ati o n s  r o b b e d  th e  s p r i n kl e r  s ys te m

o f i ts  wate r  s u p p l y.
( 4 ) T h e  fr e  d e p a r tm e n t d i d  n o t u s e  th e  fr e  d e p a r tm e n t

c o n n e c ti o n .
( 5 ) T h e  s p r i n kl e r  s ys te m  was  n o t d e s i g n e d  to  p r o te c t th e

e x i s ti n g  h az ar d s .

F. 2  Wate r S up p l y fo r Au to m ati c  S p ri n k l e r S ys te m .    S p r i n ‐
kl e r e d  b u i l d i n g s  ar e  u s u al l y p r o vi d e d  wi th  a  wa te r  s u p p l y s u c h

as  an  e l e vate d  ta n k,  g r o u n d - l e ve l  s u c ti o n  ta n k,  o r  p o n d  e q u i p ‐
p e d  wi th  a fr e  p u m p .  I n  a  n u m b e r  o f c a s e s ,  a d i s tr i b u ti o n
s ys te m  wi th  h yd r an ts  i s  a l s o  p r o vi d e d .

F. 3  T h e  Fi re  D e p ar tm e n t an d  th e  S p ri n kl e r S ys te m .

F. 3 . 1  I n s tal l ati o n  o f Wate r S u p p l i e s .    Wa te r  s u p p l i e s  fo r  th e
a u to m a ti c  s p r i n kl e r  s ys te m  r e fe r r e d  to  i n  S e c ti o n  4 . 4 ,  wh i c h

c o n s i s t o f p u m p s  an d  tan k c o m b i n ati o n s  fe e d i n g  yar d  m ai n s
a n d  a  h yd r an t s ys te m ,  s h o u l d  b e  i n s tal l e d  i n  ac c o r d a n c e  wi th
N F PA 2 0 ,  N F PA 2 4 ,  a n d  N F PA 2 2 .

Δ F. 3 . 2  Ap p l i c ab l e  N FPA S tan d ard s .    T h e  fo l l o wi n g  N F PA s ta n d ‐
a r d s  s h o u l d  b e  r e fe r e n c e d  wh e r e  ap p l i c a b l e :

( 1 ) N F PA 1 3
( 2 ) N F PA 1 3 D
( 3 ) N F PA 1 3 R
( 4 ) N F PA 1 5
( 5 ) N F PA 1 1

I n  ad d i ti o n ,  th e  fr e  d e p ar tm e n t s h o u l d  b e  awa r e  o f th e
r e c o m m e n d a ti o n s  i n  N F PA 1 3 E .

F. 3 . 3  U s e  o f Fi re  D e p ar tm e n t C o n n e c ti o n .    T h e  s tan d ar d
o p e r ati n g  p r o c e d u r e s  ( S O P s )  o f e ac h  r u r al  fr e  d e p a r tm e n t

s h o u l d  r e q u i r e  o n e  o f th e  fr s t-r e s p o n s e  p u m p e r s  to  p u m p  to
th e  fr e  d e p ar tm e n t c o n n e c ti o n  o f th e  s p r i n kl e r  s ys te m .  I n  th i s
way,  wate r  p r e s s u r e  an d  vo l u m e  to  th e  s ys te m  c an  b e  i n c r e a s e d ,

m a ki n g th e  s p r i n kl e r s  m o r e  e ffe c ti ve .  Al s o ,  th e  fr e  d e p ar tm e n t
c o n n e c ti o n  s h o u l d  ti e  i n to  th e  s ys te m  b e yo n d  al l  val ve s  th a t

m i gh t b e  s h u t o ff;  th e r e fo r e ,  e ve n  wi th  th e  val ve  c o n tr o l l i n g  th e
wate r  s u p p l y to  th e  s p r i n kl e r  s ys te m  s h u t o ff,  s p r i n kl e r  h e ad s
c o u l d  b e  s u p p l i e d  wi th  wa te r  th r o u g h  th e  fr e  d e p ar tm e n t

c o n n e c ti o n .  Afte r  as s e s s m e n t b y th e  o ffc e r  i n  c h ar g e ,  a d e c i ‐
s i o n  to  c h ar g e  th e  s ys te m  m i gh t b e  war r a n te d .  T h e  p r e s s u r e
a va i l ab l e  fr o m  th e  fr e  d e p a r tm e n t p u m p e r  wi l l  n o t b u r s t th e

p i p i n g  o r  h e ad s  o f th e  s p r i n kl e r  s ys te m ,  as  al l  p a r ts  o f th e
s ys te m  a r e  d e s i g n e d  a n d  te s te d  to  wi th s tan d  at l e a s t 2 0 0  p s i
( 1 3 8 0  kP a) .

F. 3 . 4  S h utti n g O ff S p ri n kl e r S ys te m  Afte r th e  Fi re .    T h e  s p r i n ‐
kl e r  s ys te m  s h o u l d  n o t b e  s h u t d o wn  u n ti l  th e  o ffc e r  i n  c h a r ge

i s  c o n vi n c e d  th at th e  fr e  i s  e x ti n g u i s h e d  o r  c o n tr o l l e d  an d
h a n d l i n e s  a r e  i n  p l a c e  fo r  o ve rh au l i n g o p e r ati o n s .  E ve n  th e n ,
th e  fr e  d e p ar tm e n t p u m p e r  s h o u l d  n o t b e  d i s c o n n e c te d  fr o m

th e  fr e  d e p a r tm e n t c o n n e c ti o n  to  th e  s p r i n kl e r  s ys te m  u n ti l
th e  o ffc e r  i n  c h ar g e  i s  c e r tai n  th at th e  fr e  i s  o u t.  A p e r s o n
s h o u l d  b e  s tati o n e d  at th e  c o n tr o l  val ve  o f th e  s p r i n kl e r  s ys te m ,

r e ad y to  r e o p e n  th e  va l ve  i n  c a s e  o f a  far e - u p  d u r i n g  fr e
d e p a r tm e n t m o p - u p  o p e r a 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 .

An n e x  G    M u n i c i p al - Typ e  Wate r S ys te m

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

G . 1  G e n e ral .    T h e  wa te r  s u p p l y fo r  fr efgh ti n g  p u r p o s e s ,  a s
s p e c ife d  i n  C h a p te r  4 ,  i s  c o n s i d e r e d  th e  m i n i m u m  wate r

s u p p l y n e c e s s a r y fo r  b as i c  fr efg h ti n g .  I t i s  as s u m e d  th at th e
wate r  i s  m ad e  a va i l ab l e  at th e  fr e  s c e n e  fr o m  a s i n gl e  wate r
p o i n t s u c h  as  a d r y h yd r an t,  o fte n  u s i n g a m o b i l e  wa te r  s u p p l y

s h u ttl e  i n  c o n j u n c ti o n  wi th  a p o r ta b l e  fo l d i n g  tan k( s )  o r  a
wate r  s u p p l y r e l ay.

T h e  AH J  c a n  d e te r m i n e  th at a m u n i c i p al -typ e  wa te r  s ys te m  i s
war r an te d .  T h i s  d e te r m i n a ti o n  m i g h t b e  m ad e  as  a r e s u l t o f an
o n -s i te  s u r ve y o f b u i l d i n gs  b y th e  fr e  d e p ar tm e n t h a vi n g j u r i s ‐

d i c ti o n  o r  b y r e vi e w o f ar c h i te c tu r al  p l an s  o f p r o p o s e d
c o n s tr u c ti o n  a n d  p l an n e d  d e ve l o p m e n t.

G . 2  N e e d  fo r M u n i c i p al - Typ e  Wate r S ys te m .    T h e  d e te r m i n a‐
ti o n  o f th e  n e e d  o f a m u n i c i p al -typ e  wate r  s ys te m  i s  b as e d  o n
a n ti c i p a ti o n  o f a  l ar g e -s c al e  fr e  s i tu a ti o n  i n  a  c o m m e r c i al

b u i l d i n g  o r  a  l ar g e  ar e a  r e s i d e n ti al  b u i l d i n g.  S u c h  a  s i tu a ti o n
wo u l d  r e q u i r e  a wate r  s u p p l y d e l i ve r y s ys te m  th a t c a n  b e s t b e
a c h i e ve d  b y a wate r  s ys te m  th at i n c l u d e s  h yd r an ts ,  a d i s tr i b u ‐

ti o n  s ys te m ,  s to r ag e ,  a n d  a s o u r c e  o f s u p p l y c ap ab l e  o f d e l i ve r ‐
i n g a  m i n i m u m  fo w o f 2 5 0  g p m  ( 9 5 0  L / m i n )  a t a  g au ge
p r e s s u r e  o f 2 0  p s i  ( 1 4 0  kP a )  r e s i d u al  p r e s s u r e  fo r  a 2 -h o u r

d u r a ti o n .

Δ G . 3  D e ve l o p i n g Fi re  Fl o w Re q u i re m e n ts  fo r a M u n i c i p al - Typ e
Wate r S ys te m .    T h e  Guide for Determination of Needed Fire Flow i s
avai l ab l e  fr o m  th e  I n s u r an c e  S e r vi c e  O ffc e  ( I S O )  a n d  c an  b e

o f a s s i s tan c e  i n  d e te r m i n i n g th e  n e e d e d  fr e  fo w ( N F F )  o f
c o m m e r c i al  a n d  r e s i d e n ti al  s tr u c tu r e s .  T h e  g u i d e  c an  b e
ac c e s s e d  o r r e q u e s te d  fr o m  th e  Ve r i s k An al yti c s  we b s i te  at

h ttp s : / / www. i s o m i ti ga ti o n . c o m / p p c / te c h n i c al / n e e d e d -fr e -
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An n e x  H    C al c ul ati n g M i n i m u m  Wate r S u p p l i e s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

H . 1  G e n e ral .    T h i s  an n e x  p r o vi d e s  e x am p l e s  o f c a l c u l ati o n s  o f
m i n i m u m  wate r  s u p p l i e s  as  r e q u i r e d  i n  C h a p te r  4 ,  an d  p r e c al ‐
c u l a te d  m i n i m u m  wate r  s u p p l y tab l e s  b y o c c u p an c y h az ar d  c l a s ‐

s ifc a ti o n  a n d  c o n s tr u c ti o n  c l a s s ifc ati o n  wh e r e  n o  e x p o s u r e s
ar e  p r e s e n t.

H . 2  S tr u c ture s  Wi th o u t E x p o s u re  H az ard s .    T h e  e x am p l e s  i n
H . 2 . 1  th r o u g h  H . 2 . 3  s h o w c al c u l a ti o n s  o f m i n i m u m  wate r
s u p p l i e s  fo r  s tru c tu r e s  wh e r e  th e r e  ar e  n o  e x p o s u r e s .

H . 2 . 1  Re s i d e n ti al .    A d we l l i n g  h a s  th e  fo l l o wi n g  c h ar a c te r i s ‐
ti c s :  ( 1 )  a  gr o u n d  fo o r  o f 5 0  ft ×  2 4  ft;  ( 2 )  two  s to r i e s  o f 8  ft

e a c h ;  ( 3 )  a  p i tc h e d  r o o f,  8  ft fr o m  a tti c  fo o r  to  r i d g e p o l e ;  an d
( 4 )  wo o d  fram e  ( Typ e  V)  c o n s tr u c ti o n .  T h e  c al c u l ati o n s  fo r
m i n i m u m  wa te r  s u p p l y ar e  as  fo l l o ws :

G r o u n d  fo o r  ar e a  =  5 0  ft ×  2 4  ft =  1 2 0 0  ft2

H e i g h t =  8  ft +  8  ft +  4  ft =  2 0  ft ( F o r  p i tc h e d  r o o fs ,  u s e  h al f
th e  d i s tan c e  fr o m  atti c  fo o r  to  r i d ge p o l e . )

To tal  vo l u m e  =  1 2 0 0  ft2  ×  2 0  ft =  2 4 , 0 0 0  ft3

T h e  o c c u p an c y h a z a r d  c l as s ifc ati o n  n u m b e r  i s  7  (see 5. 2. 5).
T h e  c o n s tr u c ti o n  c l as s ifc a ti o n  n u m b e r  i s  1 . 0 ,  m ax i m u m  fo r  a

fr a m e  d we l l i n g  (see 6. 2. 2),  r e s u l ti n g  i n  th e  fo l l o wi n g  c al c u l a‐
ti o n s :

2 4 0 0 0

7
1 0 3 4 2 9

,
.× =  g al

T h e  m i n i m u m  wate r  s u p p l y e q u a l s  3 4 2 9  g al .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  ga l  =  3 . 7 8 5  L .

H . 2 . 2  C o m m e rc i al .    A far m  e q u i p m e n t s h e d  h a s  th e  fo l l o wi n g
c h a r ac te r i s ti c s :  ( 1 )  a  g r o u n d  fo o r  o f 1 2 5  ft ×  1 0 0  ft;  ( 2 )  h e i g h t

o f 1 4  ft;  ( 3 )  o n e  s to r y;  ( 4 )  fa t r o o f;  an d  ( 5 )  n o n c o m b u s ti b l e
( Typ e  I I )  c o n s tr u c ti o n .  T h e  c al c u l ati o n s  fo r  m i n i m u m  wa te r
s u p p l y a r e  a s  fo l l o ws :

Gr o u n d  fo o r  a r e a =  1 2 5  ft ×  1 0 0  ft =  1 2 , 5 0 0  ft2

H e i g h t =  1 4  ft

To ta l  vo l u m e  =  1 2 , 5 0 0  ft2  ×  1 4  ft =  1 7 5 , 0 0 0  ft3

T h e  o c c u p an c y h a z a r d  c l as s ifc ati o n  n u m b e r  i s  5  (see 5. 2. 3),
an d  th e  c o n s tr u c ti o n  c l as s ifc ati o n  n u m b e r  i s  0 . 7 5  (see Table
6. 2. 1 ),  r e s u l ti n g i n  th e  fo l l o wi n g  c a l c u l ati o n s :

1 7 5 0 0 0

5
0 7 5 2 6 2 5 0

,
. ,× =  ga l

T h e  m i n i m u m  wate r  s u p p l y e q u a l s  2 6 , 2 5 0  g al .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  ga l  =  3 . 7 8 5  L .

H . 2 . 3  M u l ti p l e - S tr u c ture  C al c ul ati o n s .    A p r o p e r ty h a s  two
s tr u c tu r e s  o n  i t,  a c h u r c h  an d  a n  o ffc e ,  wh i c h  ar e  6 0  ft ap ar t,

s o  th e r e  i s  n o  e x p o s u r e  h az ar d .  H o we ve r,  th e  two  b u i l d i n g s  wi l l
b e  s e r ve d  b y a s i n g l e  wate r  s o u r c e ,  wh i c h  wi l l  n e e d  to  b e  s i z e d
fo r  th e  l a r ge s t d e m an d .

T h e  c h u r c h  h as  th e  fo l l o wi n g c h a r ac te r i s ti c s :  ( 1 )  a g r o u n d
fo o r  o f 1 3 0  ft ×  6 0  ft;  ( 2 )  h e i g h t o f 2 5  ft to  r i d ge p o l e  ( 1 5  ft

fr o m  gr o u n d  to  e ave s ,  wi th  p i tc h e d  r o o f 1 0  ft a b o ve  th e  e ave s ) ;
an d  ( 3 )  b r i c k ( Typ e  I I I )  c o n s tr u c ti o n .  T h e  c al c u l ati o n s  fo r
m i n i m u m  wa te r  s u p p l y ar e  as  fo l l o ws :

G r o u n d  fo o r  ar e a =  1 3 0  ft ×  6 0  ft =  7 8 0 0  ft2

H e i g h t =  1 5  ft +  5  ft =  2 0  ft ( F o r  p i tc h e d  r o o fs ,  u s e  h a l f th e
d i s tan c e  fr o m  atti c  fo o r  to  r i d g e p o l e . )

To ta l  vo l u m e  =  7 8 0 0  ft2  ×  2 0  ft =  1 5 6 , 0 0 0  ft3

T h e  o c c u p an c y h a z a r d  c l as s ifc ati o n  n u m b e r  i s  6  (see 5. 2. 4),
a n d  th e  c o n s tr u c ti o n  c l as s ifc ati o n  n u m b e r  i s  1 . 0  (see Table
6. 2. 1 ),  r e s u l ti n g  i n  th e  fo l l o wi n g  c a l c u l ati o n :

1 5 6 0 0 0

6
1 0 2 6 0 0 0

,
. ,× =  ga l

T h e  m i n i m u m  wate r  s u p p l y fo r  th e  c h u r c h  e q u al s  2 6 , 0 0 0  ga l .
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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

T h e  o ffc e  b u i l d i n g h as  th e  fo l l o wi n g  c h ar a c te r i s ti c s :  ( 1 )  a
g r o u n d  fo o r  o f 1 7 5  ft ×  1 0 0  ft;  ( 2 )  two  s to r i e s ,  e a c h  s to r y 1 0  ft
h i gh ;  ( 3 )  a fa t r o o f;  an d  ( 4 )  fr e -r e s i s ti ve  ( Typ e  I )  c o n s tr u c ti o n .

T h e  c al c u l a ti o n s  fo r  m i n i m u m  wate r  s u p p l y ar e  as  fo l l o ws :

Gr o u n d  fo o r  a r e a =  1 7 5  ft ×  1 0 0  ft =  1 7 , 5 0 0  ft2

H e i gh t =  1 0  ft +  1 0  ft =  2 0  ft

To tal  vo l u m e  =  1 7 , 5 0 0  ft2  ×  2 0  ft =  3 5 0 , 0 0 0  ft3

T h e  o c c u p an c y h a z a r d  c l as s ifc ati o n  n u m b e r  i s  7  (see 5. 2. 5),
a n d  th e  c o n s tr u c ti o n  c l as s ifc ati o n  n u m b e r  i s  0 . 5  (see Table
6. 2. 1 ),  r e s u l ti n g  i n  th e  fo l l o wi n g  c a l c u l ati o n s :

3 5 0 0 0 0

7
0 5 2 5 0 0 0

,
. ,× =  gal

T h e  m i n i m u m  wate r  s u p p l y fo r  th e  o ffc e  e q u al s  2 5 , 0 0 0  g al .

T h i s  i s  a  m u l ti p l e -s tr u c tu r e  l o c a ti o n  s e r ve d  fr o m  a  s i n g l e
wate r  s o u r c e ,  wi th  th e  s u p p l y d e te r m i n e d  b y th e  s tr u c tu r e

h avi n g  th e  l ar g e r  wate r  s u p p l y r e q u i r e m e n t.  T h e  wate r  s u p p l y
fo r th e  c h u r c h  i s  2 6 , 0 0 0  g al ,  an d  th e  wa te r  s u p p l y fo r  th e  o ffc e
i s  2 5 , 0 0 0  g al .  T h e r e fo r e ,  th e  c h u r c h  h a s  th e  l a r ge r  wate r  s u p p l y

r e q u i r e m e n t an d  th e  m i n i m u m  wa te r  s u p p l y fo r  th e  s i te  e q u al s
2 6 , 0 0 0  g al .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  g al  =  3 . 7 8 5  L .

H . 2 . 4  P re c al c ul ate d  Wate r S u p p l y.    Ta b l e  H . 2 . 4 ( a )  th r o u gh
Ta b l e  H . 2 . 4 ( c )  p r o vi d e  a  q u i c k m e th o d  fo r  d e te r m i n i n g  th e
wate r  s u p p l y r e q u i r e m e n ts  o f th i s  s tan d a r d  fo r  s tr u c tu r e s  wi th ‐

o u t e x p o s u r e s .

To  u s e  th e  ta b l e s ,  fr s t d e te r m i n e  th e  to tal  vo l u m e  o f th e
s tr u c tu r e  i n  c u b i c  fe e t.  T h e n ,  l o c a te  th e  c l o s e s t c o r r e s p o n d i n g

vo l u m e  i n  th e  l e ft-h an d  c o l u m n  an d  r e a d  ac r o s s  to  fn d  th e
to ta l  g al l o n s  o f wate r  s u p p l y r e q u i r e d  fo r  th e  o c c u p an c y h az ar d

c l as s ifc ati o n  a n d  th e  c o n s tr u c ti o n  c l a s s ifc a ti o n  o f th e  s tr u c ‐
tu r e .

F o r  e x a m p l e ,  a fa r m  s to r ag e  b u i l d i n g  s u c h  a s  a b ar n  ( o c c u ‐
p an c y h a z a r d  c l as s ifc ati o n  4 )  o f o r d i n ar y ( Typ e  I I I )  c o n s tr u c ‐

ti o n  ( c o n s tr u c ti o n  c l a s s ifc ati o n  1 . 0 )  wi th  a to tal  vo l u m e  o f
1 6 0 , 0 0 0  ft3  ( 4 4 8 0  m 3 )  wi l l  p r o d u c e ,  u s i n g Tab l e  H . 2 . 4 ( a) ,  a
wate r  s u p p l y r e q u i r e m e n t o f 4 0 , 0 0 0  ga l  ( 1 5 1 , 4 0 0  L ) .

H . 3  S tr u c tu re s  wi th  E x p o s u re  H az ard s .    E x am p l e s  o f c a l c u l a‐
ti o n s  fo r  m i n i m u m  wa te r  s u p p l y fo r  s tr u c tu r e s  wi th  e x p o s u r e

h az ar d s  ar e  s h o wn  i n  H . 3 . 1  a n d  H . 3 . 2 .

H . 3 . 1  Re s i d e n ti al .    A d we l l i n g  h a s  th e  fo l l o wi n g c h ar a c te r i s ‐
ti c s :  ( 1 )  a gr o u n d  fo o r  o f 5 0  ft ×  2 4  ft;  ( 2 )  o n e  s to r y,  8  ft h i g h ;

( 3 )  p i tc h e d  r o o f,  8  ft fr o m  a tti c  fo o r  to  r i d ge p o l e ;  ( 4 )  Typ e  I I I
c o n s tr u c ti o n ;  an d  ( 5 )  e x p o s e d  o n  o n e  s i d e  b y a  fr am e  ( Typ e  V

c o n s tr u c ti o n )  d we l l i n g wi th  an  a r e a gr e a te r  th a n  1 0 0  ft2  an d  a
s e p ar ati o n  o f l e s s  th a n  5 0  ft.  T h e  c al c u l ati o n s  fo r  m i n i m u m
wate r  s u p p l y a r e  a s  fo l l o ws :

Gr o u n d  fo o r  a r e a =  5 0  ft ×  2 4  ft =  1 2 0 0  ft2

H e i g h t =  8  ft +  4  ft =  1 2  ft ( F o r  p i tc h e d  r o o fs ,  u s e  h a l f th e
d i s tan c e  fr o m  atti c  fo o r  to  r i d g e p o l e . )

To tal  vo l u m e  =  1 2 0 0  ft2  ×  1 2  ft =  1 4 , 4 0 0  ft3

 
[ H . 2 . 3 ( 2 ) ]

T h e  o c c u p a n c y h a z a r d  c l as s ifc a ti o n  n u m b e r  i s  7  (see 5. 2. 5),
an d  th e  c o n s tr u c ti o n  c l as s ifc ati o n  n u m b e r  i s  1 . 0  (see Table
6. 2. 1 ),  r e s u l ti n g  i n  th e  fo l l o wi n g  c a l c u l ati o n :

1 4 4 0 0

7
1 0 2 0 5 7

,
.× =  ga l

T h e  d we l l i n g  e x p o s u r e  i s  a fr am e  d we l l i n g;  th e r e fo r e ,  m u l ti ‐
p l y b y th e  e x p o s u r e  fac to r  o f 1 . 5  as  fo l l o ws :

2 0 5 7  ga l  ×  1 . 5  =  3 0 8 6  ga l

T h e  m i n i m u m  wate r  s u p p l y e q u al s  3 0 8 6  g al .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  g al  =  3 . 7 8 5  L .

Δ H . 3 . 2  M ul ti p l e - S tr uc tu re  C al c u l ati o n s .    T h e  fo l l o wi n g ar e
e x a m p l e s  o f m i n i m u m  wate r  s u p p l y c al c u l ati o n s  wh e r e  th e r e
ar e  m u l ti p l e  s tr u c tu r e s .

Example 1 .  A r o w o f fve  d we l l i n g s  i s  i d e n ti c al  to  th e  d we l l i n g
i n  H . 2 . 1 ,  e x c e p t th a t o n e  d we l l i n g h as  a  b r i c k b a r n  ( Typ e  I I I

c o n s tr u c ti o n )  m e a s u r i n g  8 0  ft ×  4 0  ft th a t i s  l o c ate d  3 5  ft fr o m
th e  d we l l i n g .  T h e  b ar n  i s  l a r ge r  th a n  1 0 0  ft2  i n  ar e a  an d  i s  l e s s

th an  5 0  ft fr o m  th e  d we l l i n g .  T h e r e fo r e ,  th e  m i n i m u m  wa te r
s u p p l y fo r  th i s  d we l l i n g ,  3 4 2 9  ga l ,  s h o u l d  b e  m u l ti p l i e d  b y 1 . 5
fo r  th e  e x p o s u r e :

3 4 2 9  ga l  ×  1 . 5  =  5 1 4 4  ga l

I f th e  d we l l i n g s  a n d  b ar n  ar e  to  b e  p r o te c te d  b y th e  s a m e
wate r  s u p p l y,  a s  i s  l i ke l y,  th e  wate r  s u p p l y s h o u l d  b e  c al c u l ate d

b a s e d  o n  th e  s tr u c tu r e  th a t r e q u i r e s  th e  l a r ge s t m i n i m u m  wate r
s u p p l y.  I f th e  b a r n  h as  n o  h a y s to r a ge  a n d  i s  2 5  ft i n  h e i g h t to
th e  p i tc h e d  r i d ge p o l e ,  a n d  th e  r i d g e p o l e  i s  1 0  ft ab o ve  th e

e ave s ,  th e  c a l c u l ati o n s  wo u l d  b e  as  fo l l o ws :

Gr o u n d  fo o r  a r e a =  8 0  ft ×  4 0  ft =  3 2 0 0  ft2

H e i gh t =  1 5  ft +  5  ft =  2 0  ft ( F o r  p i tc h e d  r o o fs ,  u s e  h a l f th e
d i s tan c e  fr o m  atti c  fo o r  to  r i d g e p o l e . )

To ta l  vo l u m e  =  3 2 0 0  ft2  ×  2 0  ft =  6 4 , 0 0 0  ft3

T h e  o c c u p a n c y h a z a r d  c l a s s ifc a ti o n  n u m b e r  i s  4  fo r  th e
b a rn  wi th  n o  h a y s to r ag e  (see 5. 2. 2),  an d  th e  c o n s tr u c ti o n  c l as s i ‐
fc ati o n  n u m b e r  i s  1 . 0  (see Table 6. 2. 1 ),  r e s u l ti n g i n  th e  fo l l o wi n g
c a l c u l ati o n s :

6 4 0 0 0

4
1 0 1 6 0 0 0

,
. ,× =  gal

1 6 , 0 0 0  ×  1 . 5  fo r  e x p o s u r e  h a z a r d  =  2 4 , 0 0 0  ga l

T h e  m i n i m u m  wate r  s u p p l y e q u al s  2 4 , 0 0 0  ga l .  S i n c e  th i s  i s
l arg e r  th an  th e  5 1 4 4  g al  r e q u i r e d  fo r  th e  d we l l i n g,  2 4 , 0 0 0  g al

wo u l d  b e  th e  m i n i m u m  wa te r  s u p p l y fo r  th e  b a r n  a n d  d we l l i n g.

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  ga l  =  3 . 7 8 5  L .
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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 .

Tab l e  H . 2 . 4 ( a)  P re c al c ul ate d  M i n i m u m  Wate r S up p l i e s  ( i n  G al l o n s )  fo r O c c u p an c y H az ard  C l as s ifc ati o n s  3  an d  4  b y C o n s tr u c ti o n
C l as s ifc ati o n  ( N o  E x p o s u re s )

 O c c u p an c y H az ard  C l as s ifc ati o n  3 O c c up an c y H az ard  C l as s ifc ati o n  4

 C o n s tr u c ti o n  C l as s ifc ati o n C o n s tr uc ti o n  C l as s ifc ati o n

Vo l um e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5 0 . 5 0 . 7 5 1 . 0 1 . 5

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

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

(continues)
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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

Example 2.  A far m  e q u i p m e n t s h e d  i s  i d e n ti c al  to  c o m m e r c i al
o c c u p an c y i n  H . 2 . 2 ,  e x c e p t th at i t h a s  a o n e -s to r y,  p i tc h e d -r o o f

fr am e  d we l l i n g ( Typ e  V C o n s tr u c ti o n )  m e a s u r i n g  5 0  ft ×  2 5  ft
th at i s  l o c a te d  4 5  ft fr o m  th e  e q u i p m e n t s h e d .  T h e  d we l l i n g i s

an  e x p o s u r e  b e c a u s e  i t i s  l ar g e r  th a n  1 0 0  ft2  i n  a r e a an d  i s  l e s s
th a n  5 0  ft fr o m  th e  e q u i p m e n t s h e d .  T h e r e fo r e ,  th e  m i n i m u m
wate r  s u p p l y fo r  th e  e q u i p m e n t s h e d  i s  2 6 , 2 5 0  g al  ×  1 . 5 ,  o r

3 9 , 3 7 5  g al .

T h e  m i n i m u m  wa te r  s u p p l y fo r  th e  far m  e q u i p m e n t s h e d
e q u al s  3 9 , 3 7 5  ga l .

T h e  to tal  wate r  s u p p l y fo r  th e  d we l l i n g i s  c a l c u l ate d  a s
fo l l o ws :

Gr o u n d  fo o r  a r e a =  5 0  ft ×  2 5  ft =  1 2 5 0  ft2

H e i g h t =  8  ft +  4  ft =  1 2  ft

To ta l  vo l u m e  =  1 2 5 0  ft2  ×  1 2  ft =  1 5 , 0 0 0  ft3

T h e  o c c u p an c y h a z a r d  c l as s ifc ati o n  n u m b e r  i s  7  (see 5. 2. 5),
an d  th e  c o n s tr u c ti o n  c l a s s ifc ati o n  n u m b e r  i s  1 . 0  (see 6. 2. 2),

r e s u l ti n g  i n  th e  fo l l o wi n g c al c u l a ti o n :

1 5 0 0 0

7
1 0 2 1 4 3

,
.× =  gal

 
[ H . 3 . 2 b ]

T h e  d we l l i n g  h a s  an  e x p o s u r e  fr o m  th e  fa r m  e q u i p m e n t
s h e d ;  th e r e fo r e ,  m u l ti p l y b y th e  e x p o s u r e  fa c to r  o f 1 . 5  a s

fo l l o ws :

2 1 4 3  ga l  ×  1 . 5  =  3 2 1 5  ga l

T h e  fa r m  e q u i p m e n t s h e d  r e q u i r e s  th e  l ar g e r  m i n i m u m
wate r  s u p p l y.  T h e r e fo r e ,  i f th e s e  two  b u i l d i n gs  we r e  to  b e

p r o te c te d  b y th e  s a m e  wate r  s u p p l y,  th e  m i n i m u m  wate r  s u p p l y
wo u l d  b e  3 9 , 3 7 5  ga l .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  ga l  =  3 . 7 8 5  L .

Example 3.  I f th e  c h u r c h  an d  o ffc e  b u i l d i n g d e s c r i b e d  i n
H . 2 . 3  ar e  l e s s  th a n  5 0  ft fr o m  e a c h  o th e r,  th e y wo u l d  b e  e x p o ‐

s u r e s  to  e ac h  o th e r.  T h e r e fo r e ,  th e  r e q u i r e d  wate r  s u p p l y fo r
th e  c h u r c h  wo u l d  b e  2 6 , 0 0 0  ga l  ×  1 . 5  fo r  th e  e x p o s u r e  fa c to r,

o r  3 9 , 0 0 0  g al .  L i ke wi s e ,  th e  wate r  s u p p l y fo r  th e  o ffc e  b u i l d i n g
wo u l d  b e  2 5 , 0 0 0  ga l  ×  1 . 5  fo r  th e  e x p o s u r e  fac to r,  o r  3 7 , 5 0 0  g al .
T h e  l ar g e r  am o u n t wo u l d  d i c tate  th e  m i n i m u m  wa te r  s u p p l y

r e q u i r e m e n t fo r  th e  s i te ,  wh i c h  i n  th i s  c a s e  wo u l d  b e
3 9 , 0 0 0  g al .

F o r  S I  u n i ts :  1  ft =  0 . 3 0 5  m ;  1  ft2  =  0 . 0 9 2  m 2 ;  1  ft3  =  0 . 0 2 8  m 3 ;
1  g al  =  3 . 7 8 5  L .

Tab l e  H . 2 . 4 ( a)   Continued

 O c c u p an c y H az ard  C l as s ifc ati o n  3 O c c up an c y H az ard  C l as s ifc ati o n  4

 C o n s tr u c ti o n  C l as s ifc ati o n C o n s tr uc ti o n  C l as s ifc ati o n

Vo l um e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5 0 . 5 0 . 7 5 1 . 0 1 . 5

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

1 , 0 0 0 , 0 0 0 1 6 6 , 6 6 7 2 5 0 , 0 0 0 3 3 3 , 3 3 3 5 0 0 , 0 0 0 1 2 5 , 0 0 0 1 8 7 , 5 0 1 2 5 0 , 0 0 0 3 7 5 , 0 0 0

F o r  S I  u n i ts ,  1  m 3  =  3 5 . 3  ft3 ,  1  g a l  =  3 . 7 8 5  L
N o te :  F o r  s tru c tu r e s  wi th  e x p o s u r e s ,  m u l ti p l y th e  wa te r  s u p p l y r e q u i r e m e n ts  i n  th e  ta b l e  b y 1 . 5 .
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Tab l e  H . 2 . 4 ( b )  P re c al c u l ate d  M i n i m um  Wate r S u p p l i e s  ( i n  G al l o n s )  fo r O c c u p an c y H az ard  C l as s ifc ati o n s  5  an d  6  b y C o n s tr u c ti o n
C l as s ifc ati o n  ( N o  E x p o s u re s )

 O c c u p an c y H az ard  C l as s ifc ati o n  5 O c c up an c y H az ard  C l as s ifc ati o n  6

 C o n s tr u c ti o n  C l as s ifc ati o n C o n s tr uc ti o n  C l as s ifc ati o n

Vo l um e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5 0 . 5 0 . 7 5 1 . 0 1 . 5

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

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

(continues)
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Tab l e  H . 2 . 4 ( b )   Continued

 O c c u p an c y H az ard  C l as s ifc ati o n  5 O c c up an c y H az ard  C l as s ifc ati o n  6

 C o n s tr u c ti o n  C l as s ifc ati o n C o n s tr uc ti o n  C l as s ifc ati o n

Vo l um e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5 0 . 5 0 . 7 5 1 . 0 1 . 5

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

1 , 0 0 0 , 0 0 0 1 0 0 , 0 0 0 1 5 0 , 0 0 0 2 0 0 , 0 0 0 3 0 0 , 0 0 0 8 3 , 3 3 3 1 2 5 , 0 0 0 1 6 6 , 6 6 7 2 5 0 , 0 0 0

F o r  S I  u n i ts ,  1  m 3  =  3 5 . 3  ft3 ,  1  g a l  =  3 . 7 8 5  L
N o te :  F o r  s tru c tu r e s  wi th  e x p o s u r e s ,  m u l ti p l y th e  wa te r  s u p p l y r e q u i r e m e n ts  i n  th e  ta b l e  b y 1 . 5 .
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Tab l e  H . 2 . 4 ( c )  P re c al c u l ate d  M i n i m um  Wate r S u p p l i e s  ( i n  G al l o n s )  fo r O c c u p an c y H az ard
C l as s ifc ati o n  7  b y C o n s tr u c ti o n  C l as s ifc ati o n  ( N o  E x p o s u re s )

 O c c u p an c y H az ard  C l as s ifc ati o n  7

 C o n s tr u c ti o n  C l as s ifc ati o n

Vo l u m e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5

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

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

(continues)
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An n e x  I    D r y H yd ran t D e s i gn

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

I . 1    T h e  d r y h yd r an t d e s i g n  wo r ks h e e t s h o wn  i n  F i g u r e  I . 1 ( a)
an d  th e  d r y h yd r a n t h a r d wa r e  l ayo u t wo r ks h e e t s h o wn  i n

F i g u r e  I . 1 ( b )  i n  c o n j u n c ti o n  wi th  Ta b l e  I . 1 ( a)  th r o u g h  Tab l e
I . 1 ( h )  c a n  b e  u s e d  to  as s i s t i n  th e  d e s i g n  o r  e va l u ati o n  o f a  d r y
h yd r an t i n s tal l ati o n .  T h e  tab l e s  a l l o w fo r  fo w c al c u l a ti o n s  an d

c o n ve r s i o n s  b e twe e n  va r i o u s  p i p e  m ate r i a l s  to  a s s i s t i n  d e te r ‐
m i n i n g  th e  s i z e  o f p i p e  a n d  ftti n gs  th a t wi l l  b e  n e e d e d  to
m a tc h  th e  d r y h yd r an t s ys te m  d e s i g n  an d  th e  c a p ab i l i ty o f th e

p u m p s  e x p e c te d  to  b e  u s e d  at th e  d r y h yd r a n t s i te .

S tar t wi th  th e  d r y h yd r a n t d e s i gn  wo r ks h e e t [see Figure I. 1 (a)].

T h e  p r o c e s s  o f d e s i gn i n g a d r y h yd r an t s ys te m  d i s c u s s e d  i n
th i s  An n e x  an d  th e  val u e s  s h o wn  i n  Tab l e  I . 1 ( a )  th r o u g h  Tab l e

I . 1 ( h )  ar e  b a s e d  o n  c a l c u l ati o n s  i n  U . S .  u n i ts .  Val u e s  i n  m e tr i c
u n i ts  m u s t b e  c o n ve r te d  to  U . S .  u n i ts  p r i o r  to  b e i n g  u s e d  wi th

wo r ks h e e ts  s h o wn  i n  F i gu r e  I . 1 ( a)  a n d  F i g u r e  I . 1 ( b ) .

L i n e s  1 –3 :  E n te r  th e  n am e  o f th e  fr e  d e p ar tm e n t a n d  th e
l o c a ti o n  an d  i d e n tifc ati o n  o f th e  d r y h yd r a n t.  I n c l u d e  th e  l ati ‐
tu d e  an d  l o n g i tu d e  o f th e  s i te  i n  d e c i m a l  d e g r e e s  fo r m at an d

th e  m a p  d atu m  b e i n g u s e d .  E x a m p l e s  o f m ap  d atu m  i n c l u d e
th e  N o r th  Am e ri c a n  D atu m  ( N AD )  8 3 ,  th e  Wo r l d  Ge o d e ti c
S ys te m  ( WGS )  8 4 ,  o r  th e  U n i ve r s al  Tr a n s ve r s e  M e r c ato r

( U T M ) .  U s e  th e  m a p  d atu m  th a t i s  c o m p ati b l e  wi th  yo u r  GI S
p l a tfo r m .

L i n e  4 :  D e te r m i n e  an d  r e c o r d  th e  fo w r a te  th a t th e  c o m p l e ‐
te d  s ys te m  i s  e x p e c te d  to  fo w.  N F PA 1 1 4 2  r e q u i r e s  a  m i n i m u m
fo w r ate  o f 1 0 0 0  g p m .

L i n e  5 :  D e te r m i n e  th e  e l e vati o n  a b o ve  s e a  l e ve l  o f th e  s i te
wh e r e  th e  d r y h yd r an t i s  to  b e  i n s ta l l e d  an d  r e c o r d  th a t e l e va‐

ti o n .

L i n e  6 :  F r o m  Tab l e  I . 1 ( a) ,  d e te r m i n e  an d  r e c o r d  th e  n o r m al
atm o s p h e r i c  p r e s s u r e  a t th at e l e va ti o n .  T h i s  i s  th e  th e o r e ti c al
p r e s s u r e  l o s s  th at c o u l d  o c c u r  i n  th e  s ys te m  i f a p u m p  c o n n e c ‐

te d  to  th e  d r y h yd r a n t c o u l d  c r e a te  a  p e r fe c t va c u u m .  B e c au s e
th e  p u m p s  o n  fr e  ap p ar a tu s  a r e  n o t 1 0 0  p e r c e n t e ffc i e n t,  a l l
o f th e  a va i l a b l e  a tm o s p h e r i c  p r e s s u r e  c a n n o t b e  u s e d  to  o ffs e t

th e  p r e s s u r e  l o s s  i n  th e  d r y h yd r an t s ys te m  an d  to  m o ve  wa te r
wi th i n  th e  s ys te m .

L i n e  7 :  D e te r m i n e  th e  l i ft fr o m  th e  s u r fa c e  o f th e  wate r  to
th e  c e n te r  o f th e  p u m p  i n take  th at wi l l  b e  c o n n e c te d  to  th e  d r y

h yd r a n t.  Ac c o u n t fo r  ti m e s  o f d r o u g h t i n  d e te r m i n i n g  th e
h e i g h t o f th e  s u r fac e  o f th e  wa te r.  B e  s u r e  th e  m e as u r e m e n t i s
to  th e  c e n te r  o f th e  p u m p  i n take ,  n o t j u s t to  th e  c e n te r  o f th e

o u tl e t o n  th e  d r y h yd r a n t s ys te m .  T h e  o u tl e t o n  th e  d r y h yd r a n t
s ys te m  s h o u l d  n e ve r  b e  h i g h e r  th a n  th e  i n l e t o n  th e  p u m p
i n ta ke .  Re c o r d  th i s  m e as u r e m e n t i n  fe e t a n d  m u l ti p l y i t b y

0 . 4 3 4  to  ge t th e  c r e d i te d  p r e s s u r e  l o s s .

L i n e  8 :  Va p o r  p r e s s u r e ,  a p a r t o f th e  to tal  s i te  p r e s s u r e  l o s s ,  i s
b a s e d  o n  th e  te m p e r atu r e  o f th e  wate r.  D e te r m i n e  th e  m ax i ‐

m u m  te m p e r atu r e  th e  wate r  i s  e x p e c te d  to  r e a c h  d u r i n g  th e
h o tte s t p ar t o f th e  ye ar.  T h e n  u s i n g Ta b l e  I . 1 ( b ) ,  fn d  an d

r e c o r d  th e  va p o r  p r e s s u r e .

Tab l e  H . 2 . 4 ( c )   Continued

 O c c u p an c y H az ard  C l as s ifc ati o n  7

 C o n s tr u c ti o n  C l as s ifc ati o n

Vo l u m e

( ft3 ) 0 . 5 0 . 7 5 1 . 0 1 . 5

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

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

F o r  S I  u n i ts ,  1  m 3  =  3 5 . 3  ft3 ,  1  g a l  =  3 . 7 8 5  L
N o te :  F o r  s tru c tu r e s  wi th  e x p o s u r e s ,  m u l ti p l y th e  wa te r  s u p p l y r e q u i r e m e n ts  i n  th e  ta b l e  b y 1 . 5 .


