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I N T R O D U C T I O N

Th i s  gu ide  desc r ibes  two  t ypes  o f

f l oodproo f ing :  dry  and  wet .  As  i t s

name  imp l i e s ,  dry  f l oodproo f ing

p reven t s  the  ent r y  o f  f l oodwate r s .   

I n  cont ra s t ,  wet  f l oodproo f ing

a l l ows  f l oodwate r s  to  ente r  the

enc lo sed  a reas  o f  a  house .  The

advantage  o f  wet  f l oodproo f ing  i s

tha t  i f  f l oodwate r s  a re  a l l owed  to

en te r  the  enc lo sed  a reas  o f  the

house  and  r each  the  same  l e ve l

a s  the  f l oodwate r s  out s ide

qu ick l y ,  hydros ta t i c  pres su re ,

i nc lud ing  buoyancy ,  i s

s i gn i f i can t l y  r educed .

Consequent l y ,  the  l oads  imposed

on  the  house  dur ing  a  f l ood  and

the  probab i l i t y  o f  s t ruc tu ra l

damage  might  be  s i gn i f i can t l y

r educed .  Wet  f l oodproo f ing  i s

u sua l l y  ut i l i zed  to  r educe

damages  to  enc lo su re s  be low

e leva ted  bu i ld ings ,  wa lkout -on -

grade  basement s ,  be low -grade

basement s ,  c raw l spaces ,  o r

a t tached  ga rages .  I t  i sn ' t

p rac t i ca l  f o r  a reas  tha t  a re  to  be

used  as  l i v i ng  space .

ensu r ing  tha t  f l oodwate r s

en te r  and  ex i t  the  house

ensu r ing  tha t  f l oodwate r s

in s ide  the  house  r i s e  and  f a l l

a t  the  same  r a te  as

f l oodwate r s  outdoo r s

p ro tec t ing  the  a reas  o f  the

home  which  a re  benea th  the

f l ood  l e ve l  f r om  damage

caused  by  contac t  wi th

f l oodwate r s

p ro tec t ing  se r v i ce  equ ipment

out s ide  and  i n s ide  the  home

t rans fe r r i ng  mate r i a l s  s to red

be low  the  F lood  Pro tec t i on

E leva t i on  (FPE )

Succes s fu l  wet  f l oodproo f ing

invo l ve s  the  f o l l ow ing :

Th i s  sec t i on  desc r ibes  the

ad ju s tment s  tha t  must  be  made

to  a  home  f o r  a  wet

f l oodproo f ing  pro jec t .  I t

d i s cus se s  the  main

cons ide ra t i ons  r ega rd ing  wet

f l oodproo f ing .  



A l l  f i n i sh ing  and  cons t ruc t i on  mate r i a l s

i n  the  home  pa r t s  tha t  wi l l  be

pe rmi t ted  to  f l ood  have  to  be  r e s i s t an t

to  damage  caused  by  d i rec t  and

pos s ib l y  pro longed  contac t  wi th

f l oodwate r s .  L i v ing  a reas  conta in  f l oo r

and  wa l l  cove r ings  and  othe r  f i n i sh ing

mate r i a l s ,  f u rn i tu re ,  app l i ances ,  and

othe r  th ings  tha t  a re  eas i l y  damaged

by  f l oodwate r s  and  cos t l y  to  c lean ,  f i x ,

o r  r ep lace .  Thus ,  wet  f l oodproo f ing  i s

p rac t i ca l  j u s t  f o r  pa r t s  o f  a  home  not

used  f o r  l i v i ng  space ,  such  as  a

basement  acco rd ing  to  the  Nat iona l

F lood  I n su rance  Prog ram  (NF IP )

r egu la t i ons ,  wa lkout -on -grade

basement ,  c raw l space ,  o r  a t tached

ga rage .  The  FPE  ( i nc lud ing  f r eeboa rd )

shou ld  not  be  h ighe r  than  you r  l owes t

f i n i shed  f l oo r .

I f  you r  FPE  i s  above  you r  l owes t

f i n i shed  f l oo r  e leva t i on ,  then  you  need

to  l ook  i n to  a t  l ea s t  one  o f  the  othe r

re t ro f i t t i ng  methods  desc r ibed  i n  th i s

gu ide ,  such  as  e leva t i on .  Most  e leva t i on

methods  i nco rpo ra te  the  es sen t i a l s  o f

wet  f l oodproo f ing .  These  methods  r a i se

the  l i v i ng  space  above  the  f l ood  l e ve l

and  permi t  f l oodwate r s  to  go  i n to  the

reg ions  o f  the  home  benea th  the  l i v i ng

a rea .

CONSIDERAT IONS

F L O O D  P R O T E C T I O N  E L E V A T I O N
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H A Z A R D S & P O S T - F L O O D  C L E A N U P

H a z a r d s
Wet  f l oodproo f ing  pro tec t s  a

home  o r  othe r  bu i ld ing  f r om  the

e f f ec t s  o f  hydros ta t i c  pres su re .

Howeve r ,  i t  doesn ' t  pro tec t  i t

f r om  add i t i ona l  f l ood  haza rds ,

such  as  the  f o r ce  o f  f l ow ing

wate r ,  the  impac t  o f  i ce ,  e ros ion

and  scou r ,  and  othe r  debr i s .  I f

you  have  seen  s i gns  o f  these

dange r s  i n  prev ious  l oca l  f l oods ,

o r  i f  you r  l oca l  o f f i c i a l s  a f f i rm

tha t  you r  prope r t y  may  be

a f f ec ted  by  these  haza rds ,  you

shou ld  cons ide r  an  a l t e rna t i ve

re t ro f i t t i ng  method ,  such  as

re loca t i on  o r  e leva t i on  on  an

open  f oundat ion .  One  shou ld  a l so

no te  tha t  wet  f l oodproo f ing  a

home  does  not  change  i t s

vu lne rab i l i t y  to  damage  f r om

h igh  winds  o r  ea r thquakes .

P o s t - F l o o d  C l e a n u p
Bea r  i n  mind  tha t  f l oodwate r s

a re  se ldom  c lean .  They  usua l l y

ca r r y  debr i s ,  sed iment ,  and

co r ro s i ve  o r  tox i c  mate r i a l s

such  as  so l ven t s ,  o i l ,  sewage ,

pes t i c ides ,  f e r t i l i z e r s ,  and  othe r

chemica l s .  A l low ing  a reas  o f  a

house  to  f l ood  expose  those

a reas  to  whateve r  i s  i n  the

f l oodwate r s .  C lean ing  a  wet

f l oodproo fed  home  pos t - f l ood

may  consequent l y  i n vo l ve  not

ju s t  r emov ing  mud  but  a l so

d i s in fec t ing ,  wash ing ,  and

decontamina t ing  wa l l s ,  f l oo r s ,

and  othe r  su r f aces .  Tha t  i s  j u s t

ano the r  grea t  r ea son  wet

f l oodproo f ing  i s  imprope r  f o r

p l aces  used  as  a  l i v i ng  a rea

and ,  i n  ce r ta in  cond i t i ons ,  why

i t  may  be  i napprop r i a te  f o r  any

pa r t  o f  a  house .



I n s t a l l i n g  O p e n i n g s
The  most  s i gn i f i can t  pa r t  o f  a  wet

f l oodproo f ing  j ob  i s  i n s ta l l i ng  wa l l

open ings  tha t  wi l l  a l l ow  the  ent r y  and

ex i t  o f  f l oodwate r s .  The  open ings  have

to  be  i n s ta l l ed  i n  f oundat ion  wa l l s  and

ga rage  wa l l s  as  approp r i a te ,  be low  the

expec ted  f l ood  l e ve l .  The  ob jec t i ve  i s

no t  s imp l y  to  a l l ow  the  ent r y  and  ex i t

o f  f l oodwate r s  but  a l so  to  ensu re  tha t

the  wate r  l e ve l  i n s ide  the  house  r i s e s

and  f a l l s  a t  r ough l y  the  same  r a te  as

wate r  l e ve l s  out s ide .  Hydros ta t i c

p re s su re s  i n s ide  and  out s ide  a re

cont inua l l y  equa l i zed .  S ign i f i can t

d i f f e rences  i n  the  i n te r i o r  and  ex te r i o r

wate r  l e ve l s  a l l ow  unequa l i zed

hyd ros ta t i c  pres su re s  and  the re fo re

de fea t  the  purpose  o f  wet

f l oodproo f ing .

When  the  number  and /o r  s i ze  o f

open ings  i n  f oundat ion  wa l l s  a re

inadequate  (A ) ,  i n te r i o r  f l ood  l e ve l s

cannot  r i s e  o r  f a l l  as  f a s t  as  ex te r i o r

f l ood  l e ve l s .  As  a  r e su l t ,  hydros ta t i c

p re s su re s ,  as  i nd i ca ted  by  the

ho r i zon ta l  a r rows ,  a re  not  equa l i zed .

When  the  number  and  s i ze  o f  open ings

a re  adequate  (B ) ,  i n te r i o r  and  ex te r i o r

f l ood  l e ve l s  r i s e  and  f a l l

s imu l taneous l y ,  and  hydros ta t i c

p re s su re s  a re  equa l i zed .

MODIF ICAT IONS

REQUIRED  FOR  WET

FLOODPROOFING

W E T  F L O O D P R O O F I N G  R E Q U I R E S

V A R I O U S  A D J U S T M E N T S  T O

Y O U R  H O M E .



You  have  to  prov ide  a t  l ea s t  two  wa l l

open ings  f o r  eve r y  enc lo sed  a rea .

You  can ' t  put  both  open ings  i n  the

same  wa l l .

I f  you r  home  has  more  than  one

enc lo sed  a rea ,  you  must  i n s ta l l

open ings  i n  the  ex te r i o r  wa l l s  o f

each  enc lo sed  a rea  so  tha t

f l oodwate r s  can  ente r  d i rec t l y  f r om

the  ex te r i o r .

The  to ta l  a rea  o f  a l l  open ings  f o r

eve r y  enc lo sed  a rea  has  to  be

equ i va l en t  to  1  squa re  i nch

min imum  f o r  eve r y  squa re  f oo t  o f

f l oo r  space  i n  the  enc lo sed  r eg ion .

Fo r  i n s tance ,  i f  the  enc lo sed  r eg ion

i s  25  f ee t  by  40  f ee t  ( 1 ,000  squa re

fee t ) ,  the  ent i r e  a rea  o f  the  open ings

shou ld  be  a t  l ea s t  1 ,000  squa re

inches  o r  about  7  squa re  f ee t .  I n  th i s

in s tance ,  you  can  meet  the  s i ze

requ i r ement  by  prov id ing  two  3  1 /2 -

squa re - f oo t  open ings  o r  many

sma l l e r  open ings  whose  to ta l  a rea

equa l s  7  squa re  f ee t .

Fo r  equ i va l en t  wate r  l e ve l s  to  be

ma in ta ined ,  the  s i ze  and  number  o f

open ings  must  be  adequate .  Othe rw i se ,

when  f l oodwate r s  a re  r i s i ng  and  f a l l i ng ,

wate r  wi l l  not  f l ow  i n to  o r  out  o f  the

house  f a s t  enough .  The  number  o f

open ings  r equ i r ed  and  s i ze  wi l l  depend

on  the  r a te  o f  r i s i ng  and  f a l l i ng  o f  the

f l oodwate r s  and  the  s i ze  o f  the  a rea

pe rmi t ted  to  f l ood .  Gene ra l l y ,  the

fa s te r  the  r a te s  o f  r i s e  and  f a l l  and  the

b igge r  the  f l ooded  a rea  i n s ide  the

home ,  the  l a rge r  the  s i ze  and  number

o f  open ings  r equ i r ed .

Suppose  you ' r e  wet  f l oodproo f ing

reg ions  be low  the  BFE  i n  a

cons ide rab l y  damaged  o r  cons ide rab l y

improved  home .  I n  tha t  case ,  you r

commun i t y ' s  f l oodp la in  management

o rd inance  o r  l eg i s l a t i on  wi l l  ask  tha t

you  i n s ta l l  open ings  i n  the  out s ide

wa l l s  o f  any  enc lo sed  a reas  be low  the

BFE .  The  min imum  r equ i r ement s  a re :

The  base  o f  each  open ing  must  be

no  grea te r  than  1  f oo t  above  the

f l oo r  d i rec t l y  unde r  the  open ing .  

F lood  wate r s  need  to  have  the

ab i l i t y  to  f l ow  i n  and  out  o f  enc lo sed

reg ions  automat i ca l l y .  I f  you  put

louve r s ,  sc reens ,  o r  othe r  cove r s  ove r

the  open ings  (which  seve ra l

homeowner s  do  to  s top  an ima l s

f rom  ente r ing  the  enc lo sed  a reas ) ,

they  must  not  b lock  wate r  f l ow .

S ince  the  need  f o r  human

in te r ven t i on  l e s sens  the  r e l i ab i l i t y  o f

wet  f l oodproo f ing ,  you  may  not  put

in  any  k inds  o f  e lec t r i ca l l y ,

mechan ica l l y ,  o r  manua l l y

con t ro l l ed  cove r .

FEMA  deve loped  these  cond i t i ons  to

p rov ide  homeowner s  wi th  a

s t r a igh t fo rwa rd  way  o f  dete rmin ing

where  and  how  to  se t  up  the  wa l l

open ings  wi thout  the  he lp  o f  an

eng inee r  o r  des ign  pro fe s s i ona l .  The

requ i r ement s  prov ide  a  marg in  o f

sa fe t y  f o r  wet  f l oodproo fed  houses

sub jec t  to  f l ood ing  wi th  r i s i ng  and

fa l l i ng  r a te s  as  h igh  as  5  f ee t  per  hour .

Suppose  you  wish  to  i n s ta l l  open ings

tha t  do  not  meet  one  o r  more  o f  the

requ i r ement s  l i s t ed  above .  I f  tha t ' s  the

case ,  you r  des ign  must  be  ce r t i f i ed  by

a  r eg i s t e red  eng inee r  o r  othe r  l i censed

des ign  pro fe s s i ona l  and  accepted  by

you r  l oca l  o f f i c i a l s .
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U T I L I Z I N G  F L O O D - R E S I S T A N T

M A T E R I A L S

I n  the  r eg ions  be low  the  FPE ,  any

cons t ruc t i on  and  f i n i sh ing

mate r i a l s  tha t  f l oodwate r s  cou ld

damage  shou ld  be  r emoved  o r

rep laced  wi th  f l ood - r e s i s t an t

mate r i a l s  as  deta i l ed  i n  you r

commun i t y ' s  f l oodp la in

management  o rd inance  o r

regu la t i ons .  Some  o f  these

vu lne rab le  mate r i a l s  a re  drywa l l ,

b lown - i n ,  and  f i be rg l a s s  bat t

in su l a t i on ,  ca rpe t ing ,  and  non -

pres su re - t r ea ted  wood  and

p l ywood .  F lood - r e s i s t an t

mate r i a l s  a re  those  tha t

f l oodwate r s  can  i nundate  wi th

l i t t l e  o r  no  damage .  They  i nc lude

conc re te ,  s tone ,  masonry  b lock ,

ce ramic  and  c l ay  t i l e ,  pres su re -

t r ea ted  and  natu ra l l y  decay -

r e s i s t an t  l umber ,  epoxy  pa in t s ,

and  meta l .  I n  add i t i on  to

re s i s t i ng  damage  f r om

f loodwate r s ,  these  mate r i a l s  a re

re l a t i ve l y  easy  to  c lean  a f te r

f l oodwate r s  have  r eceded .

P r o t e c t i n g  S e r v i c e  E q u i p m e n t
I f  you  wet  f l oodproo f  a  home ,

you  a l so  have  to  pro tec t  the

se r v i ce  equ ipment  be low  the

FPE ,  both  on  the  i n te r i o r  and

ex te r i o r  o f  the  house ,  as

requ i r ed  by  you r  commun i t y ' s

f l oodp la in  management

o rd inance  o r  l aw .  Se r v i ce

equ ipment  i nc ludes  ut i l i t y

l i ne s ,  hea t ing ,  ven t i l a t i on  and

coo l ing  equ ipment ,  ductwork ,

wate r  hea te r s ,  and  l a rge

app l i ances .  

I n f o r m a t i o n  S o u r c e :
h t t p s : / / w w w . f e m a . g o v / p d f / r e b
u i l d / m a t / s e c 6 . p d f


