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INNOVATION
MANUFACTURER
DESIGN
SOLUTION

e a e a dedicated  m lti disci linar  team creatin  
inno ati e  rob st  and reliable water roo n  sol tions. 

e stri e for e cellence and man fact rin  s ner  
tilisin  eac  team members indi id al s ills and own 
ni e a roac  on desi n  collaboratin  to ac ie e 

e ce tional res lts.

e elta eci cation team wor s wit  arc itects  
desi ners  contractors  and en ineers. r team 

ro ides f ll cons ltation ser ices  incl din   
eci cation e orts. e o er ad ice on ow elta 

s eci cations can romote t e s ccessf l o tcome of 
an  ro ect.

it  e tensi e e erience in t e eld of str ct ral 
water roo n  we draw on nowled e and e ertise 
to o er totall  e ible on site s ort. s art of o r 
commitment to inno ate t ro  t e de elo ment of 
best ractice  o r on site s ort will com lement an  
e istin  desi n and installation team. e aim to el  
s ort and de elo  t e s ills of o r tec nicians and  
if re ired  will also ro ide bes o e onsite trainin  for 

o r tec nical teams.

elta embrane stems imited is a man fact rer and ro ider 
of s ecialist str ct ral water roo n  sol tions  co erin  es   
and  water roo n  combination water roo n  dam  roo n  
basement draina e  ood resilience and ro nd as rotection.

e aim to deli er e cellence b  ttin  o r c stomers at t e eart of 
e er t in  we do.

elta nites inno ati e rod cts wit  i l  s illed water roo n  
desi n s ecialists. r in o se team of tec nical cons ltants s ort 
o r clients in ro idin  com re ensi e  reliable  and e ert ad ance  
identif in  and miti atin  ris  and establis in  o ort nities for 
added al e. 

r ro ects incl de commercial and residential str ct res  new b ild 
and ref rbis ment  o sin  de elo ments and ci il infrastr ct re.

r tec nical cons ltants cater to a di erse client base  incl din  
arc itects  de elo ers  contractors  s b contractors  en ineers  
and omeowners all centred on latest ind str  idance  c rrent 
le islation  standards  and best ractice.

elta ro dl  s orts t e omen of ater roo n  etwor in  
ro . n inde endent networ in  ro  t at romotes ender 

e alit  in t e water roo n  sector  see in  to ins ire  retain and 
attract females. 

eli erin  world class sol tions  elta is an im eccable artner on 
e er  ro ect.

ABOUT US

Delta Membranes Systems Limited
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Property Flood Resilience (PFR) is an important process to assess 
the potential flood risk to a building and reduce the impact of a 
flood event. 

ro ert  lood esilience  co ers meas res t at can be ta en 
to red ce ood dama e and s eed  reco er  and reocc ation 
of a re io sl  ooded str ct re.  meas res t icall  aim 
to minimise t e amo nt of water enterin  a b ildin  nown as 
resistance meas res  red ce t e otential for ood water to 
ca se dama e to its fabric nown as resilience meas res  and 
t ereb  s eed  safe re occ ation time nown as reco erabilit  
meas res . lood resilience strate ies can incl de all t e abo e 
a roac es nown as combinin  resistance  resilience  and 
reco erabilit  meas res .  strate ies can aim to re ent water 
entr  or red ce t e amo nt of oodwater t at enters a ro ert .  

 rod cts can be rc ased and installed as ermanent or 
tem orar .  ermanent rod cts are tted  left in lace  and remain 
alwa s read  to rotect a str ct re 2  wit  no action needed 
to acti ate t em in t e e ent of a ood. em orar  meas res are 

s all  stored awa  and t en t in lace w en oodin  is e ected.

Examples of PFR measures that can be used on a 
structure include:

• lood barriers
• tr ct ral ater roo n  rod cts and lications
• nternal t res and ttin s s c  as resilient itc ens tiled 

oors raised a liances and ower soc ets
• elf closin  ir bric s 
• lood ams 
• on ret rn al es

t is widel  acce ted t at  meas res cannot alwa s sto  ood 
water enterin  a b ildin  b t t e  can red ce t e disr tion and 
dama e ca sed w en a ood e ent does occ r. 

Properties Suitable for PFR Measures

et er a ro ert  is istoric or erita e  a b siness or residenc . 
ll are s itable for  meas res.

FLOOD RESILIENCE (PFR)

What is PFR?

ccessf l 
roac es to 

• nderstand o r ood ris

• nderstand t e im act of a ood e ent

• nderstand t e di erent meas res a ailable to 

limit ood dama e

• se e erienced rofessionals for idance on 

meas res t at s it o r str ct re b d et or 

b siness needs

• se e erienced installin  contractors

• nderstand t e f t re maintenance of t e  

meas re

• a e s re t e e erienced rofessionals o  

se are trained  certi ed  and well ersed in 

establis ed codes of ractice and t at  o r 

 sol tion meets t ese.
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Design flood water depth above ground 
floor level A)

Strategy

ess t an 300mm esistance 

300mm to 00mm esistance  resilience

ore t an 00mm esistance  resilience for lesser e ents
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e table below is deri ed from able  of BS 85500:2015 Flood resistant and resilient construction – Guide to improving the 

flood performance of buildings. 

e table below is deri ed from able  a e 15  section  of BS 85500:2015 Flood resistant and resilient construction – Guide to 

improving the flood performance of buildings.

Design Water 
Depth*

Approach Mitigation Measures

esi n ater 
e t  abo e 

0. m

llow water t ro  ro ert  to 
a oid ris  of str ct ral dama e. 

ttem t to ee  water o t for low 
de t s of oodin
'Water Entry Strategy.'***

• aterials wit  low ermeabilit   to 0. m
• cce t water assa e t ro  b ildin  at i er 

water de t s
• esi n to drain water awa  after oodin
• ccess to all idden oids and s aces to ermit 

dr in  and cleanin

esi n ater 
e t  from  

0.3m to 0. m

ttem t to ee  water o t  in f ll 
or in art  de endin  on str ct ral 
assessment.
f str ct ral concerns e ist follow 
a roac  abo e

• aterials wit  low ermeabilit  to at least 0.3m
• lood resiliant materials and desi ns
• ccess to all s aces to ermit dr in  and 

cleanin

esi n ater 
e t   to 

0.3m

ttem t to ee  water o t.
'Water Exclusion Strategy.'

• aterials wit  low ermeabilit

emo e b ildin  de elo ment 
from ood a ard.

• and raisin  landsca in  raised t res olds

Notes:
esi n water de t  s o ld be based on assessment of all ood t es t at can im act on t e b ildin

 esistance esilience meas res can be sed in con nction wit  oidance meas res to minimise o erall ood ris
 n all cases t e water e cl sion strate  can be followed for ood water de t s  to . m  b t ood resilience meas res s o ld also be incl ded for ro nd water oodin  
and lon er d ration e ents

Notes:
 ee .1.
 ro ndwater and lon  d ration oodin  co ld additionall  re ire resilience.

Selection of Strategy
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BRITISH STANDARDS

BS 85500:2015

British Standard 85500:2015 Flood resistant and 
resilient construction – Guide to improving the 
flood performance of buildings. 

 5500 2015 i es recommendations and ro ides idance for 
im ro in  t e ood resistance and resilience of b ildin s in order to 
minimise im acts of oodin  t ro  a ro riate desi n strate  
local lannin  and ris  assessment  constr ction met ods and 
materials.

 5500 2015 is a licable to ario s di erent b ildin  t es and 
scenarios  incl din  retro ttin  of e istin  ro erties  e tensions  and 
new b ilds.

 5500 2015 f rt er recommends t at t e most s ccessf l desi n 
strate ies are to lan for bot  water e cl sion and water entr .

Choice of Strategy

 500 2015 o ers a c oice of strate ies w en desi nin  ood 
reco erable sol tions

• oidance
• iti ation
• ater cl sion lood esistance
• ater ntr  lood esilience

Design Options 

e sim lest water e cl sion meas re is to b ild t e ro nd 
oor abo e t e ma im m le el t at an  ood water is 

li el  to reac  nown as ood a oidance . owe er  t is 
is clearl  im ractical w ere str ct res a e alread  been 
b ilt and lanners ma  not a ro e of a new b ild bein  
dis ro ortionatel  i er t an nei bo rin  ro erties. ere 
t e otential ood le el is below 300mm (see Table 4 of BS 
85500:2015 - previous page)  t ere are a n mber of relati el  
sim le wa s of sealin  o  t e inside and ee in  a  str ct re 
more or less dr . 

 common o tion is to se tan in  a contin o s water roof 
la er a lied wit in t e wall and oor constr ction t at aims 
to re ent ood water from see in  into rooms. owe er  it 
m st be remembered t at t e most s ccessf l ood resilience 
strate ies ma  lan for water e cl sion  b t also allow for water 
entr  beca se t e de t  and d ration of an  i en ood is b  
nat re n redictable.
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SOURCES OF FLOODING

Source, Pathways and Receptors

Sources of Flooding

e followin  actions s o ld be nderta en in 
accessin  so rces of  oodin

• dentif  t e so rce of  oodin   f it is li el  to come 
from a nearb  waterco rse  ro ndwater  sewer  
water mana ement asset or coastal area.

• dentif  t e at wa .  ow does t e  ood reac  t e 
ece tor.

• dentif  t e ece tor.  am le  if a ro ert  
b siness or eo le will be a  ected b  a  ood e ent.

Understanding Source, Pathways and 
Receptors

ll otential so rces of  oodin  s o ld be considered 
w en assessin  a ro ert .  is assessment s o ld 
incl de all so rces  alon  wit  at wa s  ood water 
will ta e  incl din  t e robabilit  of  ood e ents and 
 ood e ents w ic  co ld e ceed t e ro osed  ood 

defences.  nderstandin  all ossible so rces and t e 
nat re of a  ood e ent is critical for assessin  t e  ood 

a ard at an  location.
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Types of Flooding Definition

River Flooding
i er oodin  also nown as ial oodin  occ rs w en t e ca acit  of a 

ri er s c annel is e ceeded beca se of intense or s stained rainfall across 
t e catc ment.

Groundwater Flooding
ro ndwater oodin  occ rs w en t e water table rises to t e s rface 

d rin  a rolon ed wet eriod. ow l in  areas  areas near a ifers 
and ro erties wit  cellars or basements are more li el  to e erience 

ro ndwater oodin .

Surface Water Flooding
rface water oodin  also nown as l ial oodin  occ rs w en t e 

ol me of rainfall is nable to drain awa  t ro  t e draina e s stems or 
soa  into t e land and instead ows o er land. loc ed drains and sewers can 
increase t e ris  of s rface water oodin  as t e water as now ere to o.

Coastal Flooding
im l  t  a coastal ood is w en t e coast is ooded b  t e sea. e most 

common ca se of coastal oodin  in t e  is storm s r es  w ere t e 
storm wind s es t e water  and creates i  wa es.

Sewer Flooding
ost sewera e oodin  incidents are t e res lt of o erloaded sewers 

followin  ea  rainfall or bloc a es ca sed b  mis se of t e sewera e 
s stem s c  as s in  ns itable items down t e toilet.

Reservoir Flooding
eser oir oodin  can be similar to ri er and s rface water oodin  if t e 

water esca es slowl . owe er  in t e nli el  e ent of a dam wall failin  
a lar e amo nt of water co ld esca e. t co ld a en wit  little or no 
warnin  and o  ma  need to e ac ate immediatel .

Burst Water Mains
e si ns of a b rst water mains i e are instantaneo s and ob io s.  ater 

main brea s s all  res lt from e ternal corrosion of t e i e. treme 
weat er c an es can ca se t e ro nd to swell and contract  lacin  
e cessi e ress re on t e water mains  ca sin  an  wea ened i e to brea .

FLOOD RESILIENCE (PFR)

Types of Flooding
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Flood Risk

What is a Flood Risk?

lood ris  is a combination of t e robabilit  t at a  ood ma  occ r and t e otential se erit  of t e conse ences of a  ood 
e ent. reas at ris  of  oodin  are t ose at ris  of  oodin  from an  so rce  now or in t e f t re.  o rces can incl de ri ers  t e sea  
direct rainfall on t e ro nd s rface  risin  ro ndwater  o erw elmed sewers and draina e s stems  reser oirs  canals and la es 
and ot er arti  cial so rces. lood ris  also acco nts for t e interactions between di  erent so rces  as a  ood e ent can occ r from 
a combination of so rces sim ltaneo sl .

Flood Zone Definition

Zone 1

ow robabilit

and a in  a less t an 0.1  ann al 
robabilit  of ri er or sea  oodin . own 

as clear  on t e lood a  for lannin   
all land o tside ones 2  3a and 3b .

Zone 2 

edi m 
robabilit

and a in  between a 1  and 0.1  
ann al robabilit  of ri er  oodin  or land 

a in  between a 0.5  and 0.1  ann al 
robabilit  of sea  oodin . and s own in 

li t bl e on t e lood a .

Zone 3a

i  robabilit

rface water  oodin  occ rs w en t e 
ol me of rainfall is nable to drain awa  

t ro  t e draina e s stems or soa  
into t e land and instead  ows o er land. 

loc ed drains and sewers can increase 
t e ris  of s rface water  oodin  as t e 
water as now ere to o.

Zone 3b 

e nctional 
lood lain

is one com rises land w ere water 
from ri ers or t e sea as to  ow or be 
stored in times of  ood. e identi  cation 
of f nctional  ood lain s o ld ta e 
acco nt of local circ mstances and not 
be de  ned solel  on ri id robabilit  

arameters. nctional  ood lain will 
normall  com rise

 and a in  a 3.3  or reater ann al 
robabilit  of  oodin  wit  an  e istin  

 ood ris  mana ement infrastr ct re 
o eratin  e  ecti el  or

 and t at is desi ned to  ood s c  as a 
 ood atten ation sc eme  e en if it wo ld 

onl   ood in more e treme e ents s c  as 
0.1  ann al robabilit  of  oodin .

ocal lannin  a t orities s o ld identif  
in t eir trate ic lood is  ssessments 
areas of f nctional  ood lain and its 
bo ndaries accordin l  in a reement wit  
t e n ironment enc . ot se aratel  
distin is ed from one 3a on t e lood 

a .

(Above table derived from National Planning Policy Framework 2021)
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Surface Water / Surface Water Run Off

Surface Water / Surface Water Run off 

rface water oodin  occ rs c ie  as a res lt of nat ral reci itation. t is a b ild  of free water on t e s rface of t e land  
and s o ld not be conf sed wit  ro ndwater oodin  w ic  is a localised tem orar  e treme rise in water table.

rface water can be meas red in terms of ann al r no . is re resents t e amo nt of rain and snow melt left followin  lanned 
draina e and nat ral ta e  rocesses  s c  as absor tion and e a oration from land.

icall  s rface water oodin  also nown as l ial oodin  is ca sed b  s ort d ration  er  intense rainfall  or lon er eriods 
of er  s stained rainfall.  ese e cessi e ol mes of rainfall tem oraril  e ceed t e ca acit  of e istin  draina e infrastr ct re 
and land absor tion to ta e it awa  and instead it can b ild  s rc ar e and ow o erland. e intensit  of t is t e of oodin  
can be increased b  bloc ed road llies  drains and sewers  alread  sat rated and waterlo ed land  and b  resence of ard  
non absorbent s rfaces  s c  as roads and dri ewa s.

ften  t ere is limited ad ance notice of s rface water oodin  owin  to its often s dden and localised nat re. e to t e s oradic 
and intense nat re of s rface water ood e ents  res ltin  dama e can be e tensi e.

Surface Water Drainage 

n en e ternal areas s c  as atios or li t wells are es eciall  lnerable to s rface water oodin . e recommend t at  
es eciall  w ere t e total internal s rface area e ceeds 12m2  a dedicated ac a ed m  station s o ld be s eci ed in 
accordance wit  rele ant calc lations  and incor orated into t e ro ect to deal wit  s rface water. is in addition to an  se arate 
internal m  stations desi nated to deal wit  ro nd water in ress t ro  t e str ct re.

raina e s stems s o ld be desi ned in accordance wit  rele ant codes and standards.
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Effects of Flood on a Structure 

ama e ca sed to a b ildin  b  
oodin  can be si ni cant. ort term 

cleanin   costs can be i  and an  
resid al tra ed water and moist re 
can ca se lon er term dama e and 
e en ealt  ris s.

FLOOD RESILIENCE (PFR)

Effects of Flood on a Structure

Typical effects of a flood event on a building 
include:

• irect deterioration of materials  com onents 
and elements res ltin  in immediate c an e of 
t eir form and ro erties wit o t ret rnin  to 
t eir re io s condition after dr in .

• irect str ct ral dama e ca sed b  t e de t  
d ration and elocit  of ood waters on t e 
b ildin  str ct re  incl din  debris im act.

• n ndation or sat ration of materials t at cannot 
be dried or reco ered economicall  on site.

• ndirect secondar  dama e  s c  as mo ld 
rowt  and ot er roblems arisin  from i  

atmos eric moist re.
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ASSESSING FLOOD RISK

lood is  ssessment will incl de anal sis of all otential so rces 
of oodin  at a site and t e otential im act of a ood e ent on a 
b ildin . ro nd 5.5 million b ildin s in t e  are in dan er of bein  

ooded. ats a ro imatel  15  of ro erties b ilt near to ri ers  
t e sea or areas of e treme s rface water r n o  ca sed b  local 

ro nd conditions  t e latter of w ic  are often in laces t at arent 
sicall  close to o en water. n acc rate assessment of ood ris  

will o er wa s to assess ow ood water ma  enter a str ct re.

ere are a n mber of t ical ro tes ia w ic  oodwater ma  enter 
a ro ert . otential ro tes for entr  of ood water incl de

• art  walls from nei bo rin  ro erties  ara es and 
conser atories.

• a s aro nd i es and cables t at ass t ro  walls and oors.
• e ress re created b  a ood e ent can re erse t e ow in 

e ternal drains and i es  ca sin  water to bac  and enter a 
ome t ro  sin s  toilets  was in  mac ines etc. ne of t e 

most n leasant side e ects of a ood is t e otential release 
and circ lation of raw sewa e inside a b ildin .

• rac s in bric wor .
•  breac in  or o erto in  t e dam  roof co rse.
• ro  s b oor oids  ia air bric s or assi e entilation 

de ices.

f o  li e in an e istin  ro ert  w ic  is alread  rone 
to oodin  or ma  be at ris  of oodin  in t e f t re  
t ere are lots of t in s o  can do to miti ate t e 
e ects of t e ne t ood.

t is almost alwa s nrealistic to e ect to ee  ood 
water o t of o r ro ert  entirel  so red cin  ris  of 
lastin  dama e to o r ro ert  its internal nis es 
and contents  and t ereb  s eedin   reco er  and 
re occ ation time s o ld be o r riorit .

ed cin  o erall ood ris  to a ro ert  is often a 
case of combinin  man  seemin l  small and often 
common sense  relati el  low cost meas res to 
ma e a e di erence o erall. s oods are often 
brief  s ort term e ents  b in  time b  ma in  o r 

ro ert  as resistant as ossible to water in ress w ilst 
ma in  t e internal nis es resilient and reco erable is 
t e e . d acent are some e  e am les of w at can 
be done to red ce ris .

FLOOD RESILIENCE (PFR)

Assessing Risk and Reducing Risk 

...BUT TRY TO MOVE VEHICLES TO 
Non-return valve 

in sewer pipe

Closed-cell type 
insulation in cavity 

walls

Self-closing 
airbricks

Self-
closing 

airbricks

Boiler moved to upper 
floor (or wall-mounted on 

ground floor)

Separate electrical 
circuit for upper 
and lower floors

Sentimental items / 
important items and 

documents kept upstairs
Valuable items 
on high shelves 
downstairs and 

wall mounted TV

Electrical 
sockets 
raised

White goods on 
raised plinths in 

utility area

Service vents covers/
seals and self-closing 

airbricks

Kitchen units made 
from metal/marine 

ply/plastic, on 
legs concealed by 

removable kickboards

Solid wood 
internal doors 

Resilient plaster, 
OR plasterboard 
laid horizontally

Fridge on 
raised plinth

Easily accessed 
storage for flood 

barriers and blocks

Bottom two 
steps made of 

concrete and with 
removable carpet

Flood barriers can protect garage...

HIGHER GROUND as soon as possible!

Permeable 
paving surface

on driveway

Tiled floors, 
with waterproof 

adhesive and 
waterproof grout

Permeable 
paving surface 
on pathway

Flood resistant 
front door

Sump/pump to 
remove water

Combined resistance and resilience measures*
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REDUCING FLOOD RISK - KEY EXAMPLES

Attenuation

ere o erland oodin  and s rface water ow from ea  
rainfall is e ected  a in  ermeable e ternal landsca in  
soft sca in  and ermeable dri ewa  a in  can el  to 

absorb and tem oraril  store water bearin  down on o r 
ro ert  and b  time before it reac es o r door.

External Flood Barriers and 
Flood Gates

f o  a e a arden wall  consider e tendin  it ri t aro nd 
o r ro ert  to form a rotecti e b nd. nd walls made 

from cast in sit  concrete wit  dee  footin s o er t e best 
rotection  and t e concrete can be dis ised b  claddin  it 

wit  nat ral stone to ma e it more is all  a ealin . reate 
contin it  of t e encirclin  b nd rotection b  installin  
s ecial ood ates w ic  can be closed and sealed for t e 
d ration of t e ood.

None-Return Valves (NRV’s) for External Drainage 
and Manholes

treme rainfall e ents often brie  e ceed t e ca acit  of 
sewers and s rface water drains to co e wit . is can lead 
to water bac in   in t e drains e en from miles awa  and 

oodin  o r arden  dri ewa  and e en t e inside of o r 
o se ia s owers and s wit  contaminated s rface water 

and sewa e.

o miti ate t is ris  o  s o ld a e o r e ternal drains 
tested to ens re t e  can e ecti el  cond ct water awa  from 

o r ro ert  and a e none ret rn al es tted in man oles 
to ens re t at if water ows t e wron  wa  it will not ood 

o r arden or ro ert  from t e inside o t.

Sealing Pathways Through the Structure

i re 2 of  5500 2015 otential ro tes of ood water 
entr  into a b ildin  i es e cellent ad ice on identif in  

at wa s t ro  t e str ct re . ere are man  str ct ral 
s ecialist str ct ral water roo n  rod cts and sealants 
a ailable t ro  elta embranes w ic  can address areas 
s c  as ermeable bric  wor  wall and oor oints  and 
ser ice entr  oints. ese elta rod cts can be combined 
wit  ot ers from ot er man fact rers s c  as self closin  
air bric s  ood doors  ood barriers and more to rod ce a 
more inte rated sol tion to ma e o r b ildin  en elo e as 
resistant to ood water entr  as ossible.

Flood Resilient and Recoverable Internal Finishes

f ood water enters o r ro ert  it ma es sense to se 
internal nis es w ic  can be easil  cleaned down and w ic  
will ret rn to t eir former erformance le els and ro erties 
followin  a ood. ome e am les wo ld incl de tiled oor 

nis es  tiled stands instead of timber s irtin  boards  
sacri cial  low le el lasterboard w ic  can be remo ed 

and re laced easil  sin  cement based dro obic salt
retardant restoration wall lasters below ood le el  a in  
r s instead of tted car ets  mo in  electrical soc ets to 
a safe ei t  ood resilient itc ens  ardwood f rnit re  
mo in  boilers or ot er w ite oods stairs or o sin  t em 
at wor to  le el.

Sump & Pump Stations

elta s m   m  station installed wit in a sealed str ct re 
in con nction wit  resilient internal nis es ma  act to ee  
internal water le els relati el  low w en com ared wit  t e 

ood le el e ternall . is will limit dama e ca sed internall  
and after t e ood s bsides  t e elta s m  station can 

ro ide a sef l oint to w ic  remainin  water and resid e 
can be swe t to be m ed o t and dis osed of more easil .

Combined Resistance and Resilience Measures

ee in  water o t for as lon  as ossible b s al able time 
to raise mo e o r belon in s. e dia ram below  indl  

ro ided for t is broc re wit  ermission of ar  ona  
 ssociates  lood esilience ons ltants  ill strates man  

additional low cost and strai tforward ris mana ement 
meas res w ic  can be sim l  and easil  installed.

ma e s lied co rtes  of ar  on ona  
lood ar .  www. oodmar .com
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esi ners a e t e abilit  to in  ence and a  ect c an e at a ariet  
of scales. t is itall  im ortant t at desi ners are aware of t e man  
di  erent strate ies t at can be sed to im ro e t e  ood resilience 
of a str ct re.

ccessf l  ood resilient desi n can si ni  cantl  red ce t e 
e os re and lnerabilit  of a str ct re and t e im act of  oodin  

el in  t ose a  ected to reco er ic er.  e most s ccessf l 
desi n strate ies are t ose w ic  lan for bot  water e cl sion and 
water entr .

e most cost e  ecti e means of increasin  a str ct res resilience 
is to im lement meas res at t e earliest sta e ossible in t e desi n 

rocess.

Assessing the fl ood risk of a site is one of the most 
important stages of the design strategy process. 

FLOOD RESILIENCE (PFR)

Design Strategies 

t is itall  im ortant 
t at desi ners are 
aware of t e man  
di  erent strate ies t at 
can be sed to im ro e 
t e flood resilience of a 
str ct re.

t s o ld be acce ted t at it is not alwa s t e best 
ractice to a l  e er  ossible  meas re to a 
ro ert . 

e desi ners iloso  s o ld de  ne w at t e  wis  
to accom lis  in t e desi n of t eir  meas res and 
w ic  rinci les t e  will se to do so.  ll  assessin  
t e ris s and identif in  a rob st and s itable desi n 

iloso  is an im ortant as ect w en desi nin  a 
contin o s s stem  as t is will not onl  directl  im act 
on ow t e s stem is installed  b t also in terms of an  
f t re maintenance or installation re irements  w ic  
will directl  im act t e ro ert  owner.

• dentif in  w en b ildin   ood resilience and 
resistance are a ro riate 

• ed cin  t e im acts of  oodin  from all so rces
• e se of s itable materials and constr ction 

tec ni es 

ncl sion of  ndin s from t e lood is  ssessment robabilit  
eo ra ic e tent  de t   ow elocit  and d ration of e ent  can 

in  ence rotection meas res considered at t e desi n sta e.
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Ciria C790 Code of practice for property flood 
resilience 2020

iria 90 ro ides idance on a ariet  of rocesses and 
meas res w ic  can be sed to rotect b ildin s w ic  are rone to 

oodin .

e code of ractice is desi ned for se b  a ariet  of indi id als 
in ol ed in deli er  of  ro ert  lood esilience  incl din

• ro ert  owners  occ iers and mana ers residential and non
residential

• n ineers  ro ert  s r e ors  and arc itects
• an fact rers and s liers of  meas res
• onstr ction contractors and installation com anies in ol ed in 

installin   meas res
• ocal a t orit  lanners  de elo ers  and re lators s ecif in  

 for new b ild and retro t sit ations lanners  b ildin  
control  ris  mana ement a t orities .

• ns rers  loss ad sters and ins rance bro ers
• ewera e com anies

e code of ractice incl des si  standards t at s ecif  w at s o ld 
be ac ie ed. e standards ro ide a benc mar  for ood ractice to 
s ort t e consistent and e ecti e im lementation of . e  are

• Standard 1: a ard ssessment
• Standard 2: ro ert  r e
• Standard 3: tions for e elo ment and esi n
• Standard 4: onstr ction
• Standard 5: ommissionin  and ando er
• Standard 6: eration and aintenance

ac  of t e si  standards is s b di ided into sections com risin  
aim  introd ction  re irements  to ens re t at t e ser is aware of 
t e ob ecti es in eac  standard and ow to meet t em. e code 
of ractice also contains a lossar  to ens re t e ser nderstands 
w at is meant b  e  terms s c  as ood ris  ood so rce  ood 
resilience  ood resistance  ood reco erabilit  decontamination  
dr in  ood ma  for lannin  constr ction desi n  mana ement 
re lations 2015  resid al ris  so rce  at wa  rece tor  a ro riate 

erson  nominated erson etc.ot er to e lore all indi id al o tions 
and needs. t enco ra es f ll consideration  nderstandin  desi n  
im lementation  and maintenance of  meas res. 

lood resilient desi n s o ld be seen as an o ort nit  for oined 
 t in in  in e ol in  sol tions  b ildin  better. ere is no one 

si e ts all  strate  for s ccessf l .  ac  t e of ood e ent 
as di erent c aracteristics t at in ence t e s itabilit  of c osen 

desi n strate . onsideration i en to constr ction materials  o se 
t es  ro nd conditions  conser ation olicies and ser references 
s o ld be incor orated to de elo  a s itable sol tion.

e code of ractice is s lit into t ree sections to 
sim lif  se

Ciria C790A is t e main doc ment  or framewor  
w ic  needs to be followed for com liance.

Ciria C790B ro ides idance and more detail on t e 
im lementation of iria 90 .

Ciria C790C is a s lemental doc ment intended 
for omeowners and b sinesses. t enables t e 

omeowner or b siness owner to nderstand 
w at ood ractice loo s li e. t e lains ow t e 
code of ractice can el  i es some eneral  
ad ice  and contains sef l c ec lists to enable t e 

omeowner or b siness owner to be con dent t at 
t e  rofessionals em lo in  t e code of ractice 
containin  t e si  standards are com l in  wit  it.

To summarise:

iria 90 ode of ractice for ro ert  ood 
resilience is a er  com re ensi e best ractice 

idance doc ment s b di ided into si  clear sta es. 
t can be sed b   rofessionals and omeowners 
or b siness owners to interact and con erse wit  
eac  ot er to e lore all indi id al o tions and needs. 
t enco ra es f ll consideration  nderstandin  
desi n  im lementation  and maintenance of  
meas res. lood resilient desi n s o ld be seen as an 
o ort nit  for oined  t in in  in e ol in  sol tions  
b ildin  better. ere is no one si e ts all  strate  
for s ccessf l . ac  t e of ood e ent as 
di erent c aracteristics t at in ence t e s itabilit  
of c osen desi n strate . onsideration i en to 
constr ction materials  o se t es  ro nd conditions  
conser ation olicies and ser references s o ld be 
incor orated to de elo  a s itable sol tion.
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e 3 main c oices of desi n strate  are

• Flood Resistance
• Flood Resilience 
• Flood Resistance, Resilience and Recoverability

e abo e terms are de ned elsew ere in t is broc re

esi ners s o ld ta e into consideration costs and bene ts of 
s itable a roac es  end ser needs  end ser e ectations  end 

ser b d et  o eration and erformance re irements  and f t re 
lanned maintenance of meas res.

ll s eci ed  meas res s o ld ma e se of rod cts and 
rocesses w ic  are com liant wit  reco nised standards and are 

s b ect to warranties.

ollaboration between man fact rers and man fact rer re istered 
installers la s a ital role. e s arin  of nowled e  o inion and 
insi t is essential to t e s ccess of t e  meas res.

t s o ld be acce ted t at it is not alwa s best to a l  e er  
ossible  meas re to a ro ert . or e am le  w ere str ct ral 

inte rit  is t o t to be at otential ris  from drostatic ress re 
d rin  a ood  a water entr  strate  ma  be referred.

Flood Resistance Design

lood esistance meas res are desi ned to ee  water 
o t of a str ct re.  is is done b  sealin  all o enin s 
aro nd t e ro nd le el of a ro ert  and re entin  
water from bein  allowed to see  t ro .

is a roac  is t icall  recommended to a ma im m 
de t  of a ro imatel  0. m  as oods of de t s 
e ceedin  t is ma  ca se str ct ral dama e to some 

ro erties. lood resistance meas res co er a ran e 
of rod cts in order to seal all a ert res aro nd t e 

erimeter of a b ildin .

Flood Resilience Design

lood esilience meas res are incor orated into t e 
b ildin s fabric and or t res and ttin s to red ce 
t e ad erse conse ences ca sed b  ood water 
enterin  t e ro ert .

lood esilience meas res are not desi ned to ee  
water o t of o r ro ert  b t are installed to red ce 
t e o erall im act of a ood e ent b  red cin  dama e 
ca sed.

esilience desi n s o ld ta e into acco nt

• ater entr  
• eco erabilit  
• leanin  and anitisation 
• r in  imes 
• e cc ation 
• e o ntable e lacement acri cial aterials
• es o e rod cts and eas res 
• it ation onitorin  
• lannin  for t e t re

Flood Resistance, Resilience and 
Recoverability 

ombinin  lood esistance  esilience and 
eco erabilit  meas res o ers t e most inte rated 

and e ecti e a roac  to enable faster reco er  of a 
b ildin  after a ood e ent. is a roac  means t at 
s o ld a ood e ceed t e ei t of o r resistance 
meas res  t e dama e to t e b ildin  from oodwater 
will be more limited  and reco er  and reocc ation 
times will be o timised.

FLOOD RESILIENCE (PFR)

Choice of Design Strategy



01992 523 523  |  info@deltamembranes.com  |  www.deltamembranes.com 19

e e  ecti eness and reliabilit  of  meas res rests on correct 
im lementation of desi n  detailin  installation  and on oin  
o eration maintenance re irements of t e sol tion.

ical cate ories w ic  re ire close scr tin  and detailin  are  

• er ice enetrations t ro  t e b ildin  en elo e
• rotection of nternal ternal t res olds
• ac  ow re ention to desi n o t ris  of  ood water in ress from 

e ternal drains
• ater ti tness of constr ction oints and str ct ral nct res 
• e elimination of  or access to idden oids and ca ities to allow 

cleanin   saniti ation 
• ontin it  of  ood resistance meas res to  or abo e  le el 

accordin  to  ood ris  
• rod ct com atibilit  wit  a ro riate certi  cation and or sco e 

for testin  d rin  installation
• ontin it  of s stems to ens re all  elements s c  as 

water roof coatin s and  ood door frames can be inte rated and  
lin ed sin  a ro riate sealin  rod cts

 meas re s o ld be detailed and installed in accordance wit  
t e man fact rers idelines. 

an   rod cts re ire maintenance and cleanin  to ens re 
t e  contin e to wor .  nn al ser icin  or eriodic maintenance 
ma  be re ired in order to old t e warrant  and arantee of 
certain rod cts.

onse ences of inade ate detailin  can be

• ater in ress 
• ra ed  ood water  res ltin  in dam ness  salt contamination  

bacterial rowt  and condensation
• cessi e latent moist re content in t e str ct re  res ltin  in 

direct deterioration of materials and condensation
• do rs ori inatin  from tra ed bacteria in inaccessible none 

resilient and none reco erable materials  s c  as oro s  oor 
ins lation below a  oor screed  or in a ca it  wall

• ewa e contamination ori inatin  from e ternal sewers w ere 
s a e not been  tted  or from blac  water or re  water 

remainin  tra ed in none resilient materials 
• isr ti e and e cessi e stri o t and remedial wor s followin  

a  ood  d e to lac  of incl sion of resilient and reco erable 
materials at t e desi n sta e 

• tr ct ral dama e or de stabilisation of t e b ildin  re irin  
s ecialist in t to rectif

• orst case scenario  str ct ral colla se

aref l detailin  la s a cr cial role in  desi n. ic e er 
strate  or combination of  meas res is ado ted  consideration 
s o ld be i en to t e correct detailin  to desi n o t otential ris .

Detailing
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lood e orts and desi n ro osals s o ld 
clearl  s mmarise t e desi n ob ecti es. 

ese s o ld be ro ided to t e client wit  
an a ro riate le el of detail  sin  s itable 
lan a e to comm nicate in a concise and 
lo ical manner for t e client to nderstand.  

e re ort s o ld i li t an  ma or ris s 
or lnerabilities identi ed d rin  t e site 
s r e  and s o ld a   and ncertainties. 

e re ort s o ld incl de all rele ant 
constr ction details  ro ert  c aracteristics 
and s sce tibilit  of t e str ct re to oodin  

i en its s rro ndin s  desi n  str ct re  
materials sed  condition and ada tations.

FLOOD RESILIENCE (PFR)

Flood Reports and Proposals 
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A suggested format for reports: 

CONCLUSIONS & RECOMMENDATIONS:

te  b  ste  sol tion
ist all  meas res to be installed and w
e ne in rinci le all a ro riate ersons and a encies to be 

in ol ed in desi n and installation of  meas res and w at 
t eir otential roles will be.

tate ow t e ro osed  sol tion meets c rrent best 
ractice idance
tate ow ro osed  sol tion meets client e ectations
tate an  limitations on w at t e ro osed  meas re will 

or will not ac ie e
e ne an  li el  on oin  ser ice and maintenance 

re irements
e ne role of end ser client in installation of certain de

mo ntable meas res d rin  a ood e ent

OUTLINE SPECIFICATION:

 ste b ste  list of eac  consec ti e sta e of t e 
installation  from er  start to nis  de nin  w o does w at 
and w en  to be sed as a basis for a later site meetin  
in ol in  all arties  at w ic  sta e t is can be twea ed or 
amended accordin l  and a reed between all arties.

GENERAL NOTE ON O&M MANUAL, HANDOVER 
DOCUMENTATION, GUARANTEES AND POST-
INSTALLATION REQUIREMENTS:

 nal section to note t e re irement for t e client end ser 
to recei e a com re ensi e set of doc ments relatin  to t e 
abo e  and to state t at t e installation m st be ins ected and 
si ned o  b  an a ro riate erson at ro ect com letion.

INTRODUCTION:

• ro ert  le el ood ris  assessment
• o rce identi cation and anal sis
• at wa  identi cation and anal sis
• ece tor identi cation and anal sis
• nderstandin  t e oodin  li eli ood at t e b ildin  

location
• is  assessment

OBJECTIVES:

e ne arameters in ro ortion to ris  assessment abo e
e ne ser e ectations

NOMINATIVE STANDARDS:

 5500 2015
 102 2022

OTHER REFERENCES:

 90 2020
on eld e ort  etc.

PROPERTY SURVEY:

stablis  condition of constr ction b ildin  fabric 
• ila idated
• lood dama ed
• ew b ild
• raditional
• rrent le el of  establis ed
• rrent ease racticalit  of reco er  establis ed

FINDINGS:

sical obser ations t e oor ad s ered from ea e  etc.
ote moist re readin s or  readin s w ere a licable

OPTIONS FOR DEVELOPMENT AND DESIGN:

e de ne ser e ectations
at otential  o tions t ere are in li t of t e ndin s

ost  ris bene t disc ssion wit  end ser
e ne f t re maintenance and ser icin  of  meas res
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FLOOD RESILIENCE (PFR)

Flood Resistance, Resilience and Recoverability 

CASE STUDY: BRE FLOOD RESILIENT HOME

e  ictorian terrace  ori inall  b ilt in 1 55  was transformed 
into t ree ener  e cient terraced omes to create a li in  
ref rbis ment laborator .  e 3 ro erties wit in t e ictorian 
terrace are  e lood esilient ome  e ementia riendl  

ildin  and a rser .

e lood esilient ome as been ada ted to be resistant to 
oodin  from e ternal ood water  to 00mm 2 feet  dee  and 

to be resilient and reco erable d e to t e e ects of bein  ooded to 
reater de t s.   t as been desi ned wit  s eed  ood reco er  in 

mind  and be s itable to mo e bac  into in a er  s ort time after a 
ood incident.

e  lood esilient ome aims to s owcase t e bene ts of 
ood resilient and reco erable materials  w ic  co ld be installed 

in a t ical ome li e t is  t at will minimise dama e ca sed b  
s bse ent oodin  t also s ows ow sim le meas res s c  as 

lacin  electrical soc ets and a liances i er  walls and sin  
doors and windows wit  ood resistin  seals can el  minimise 
f t re dama e. nd  if water does et in  an a tomatic elta s m  
and m  nit connected to discreet inlet drains in t e oor ic l  

m s water o t of t e o se a ain. is aims to ee  water le els 
inside low relati e to t ose o tside  t ereb  minimisin  dama e  and 
it also ro ides a sef l clean  oint to w ic  resid al ood water 
and contaminants can be swe t and dis osed of.

n 201  elta embranes stems was deli ted 
to attend a series of meetin s c aired b  t e  to 
disc ss lood esilience meas res in a bid to red ce 
t e s erin  e erienced b  t o sands of ome and 
b siness owners w ilst considerin  t e ast cost 
im lications to omeowners and ins rers in ma in  

ro erties more resilient in t e face of oodin . 

elta embrane stems imited rod ced t e 
s eci cation for t e  lood esilient ome wit  
t e assistance of o n rien   ssociate irector 

onstr ction nno ation  and elta e istered nstaller 
roten er ices td.
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is s eci cation for t e  lood esilient ome ses t e same s ecialist tec nolo  and rod cts elta a e sed for man  
ears in basements and below ro nd str ct res  wit  additional consideration i en to ow we co ld ada t t ese to wor  in ood 

sit ations. n addition to ood water enterin  t ro  o enin s to ro erties s c  as doorwa s  air bric s and windows  b ildin s 
also s er in some cases wit  ro nd water  dri en b  ood water dis lacement  risin   t ro  t e oor constr ction  ca sin  
e en more e tensi e dama e.

e s eci cation centres aro nd t e se of elta s ecialist water bloc in  rod cts  nown as e  barrier s stem  rod cts 
to increase t e inte ral water resistance of t e str ct re itself  bac ed  b  an internal e  drained rotection  s stem  
incor oratin  a elta 500 ca it  draina e wall membrane  a elta 20 ca it  draina e oor membrane  idden elta 

erimeter draina e c annels and oor mo nted draina e inlets  and a elta al 3 s m  and m  nit wit  i  le el alarm and 
batter  bac .

it  a f rt er modi cation to com liment t e e ecti eness 
of t e erimeter draina e c annel s stem  110mm standard 

nder ro nd lastic draina e i ewor  can be laid beneat  
t e oor slab wit  eriodic 90 de ree t rns w ic  

nis  s  wit  t e oor nis es. ese can be located in 
nobtr si e locations and co ered wit  a small rill to ro ide 

a series of secret o en oor llies. is will ic   an  
ood water t at ma  a e see ed ast e  barrier s stem 
rod cts or ot er ood defences s c  as oor doors or ood 

barriers  and drain it direct to t e s m  station  so ee in  
internal water le els low and red cin  dama e.  loors 
are t icall  tiled to allow fast cleanin  and reco er  b t 
consideration s o ld also be i en to installin  ood resilient 
ins lation  screeds  and sacri cial lasterboard. ccess to 

idden oids s o ld be considered to allow t oro  cleanin  
o t of contaminated water and associated bacteria  w ic  
co ld ot erwise remain tra ed and ro a ate lon  after t e 

ood e ent itself.

How Does This Technology Work?

lood water enters a ome ca sin  e tensi e dama e to t e 
fabric w ic  leads to ns rers a ointin  a loss ad ster to 
assess t e e tent of t e dama e and t e claim. e stri
o t be ins and t icall  follows wit  t e im lementation of 
de midi ers to dr  o t t e str ct re  t is ta es man  mont s 
and ns rers bear e nancial b rden wit  not onl  t is 

rocess  b t also wit  t e rocess of reinstatement costs and 
ro idin  alternati e accommodation for t eir clients in t e 

interim. e  states t at masonr  nder t ical conditions 
will dr  o t at a rate of a ro imatel  1 inc  er mont  er 
t ic ness of s bstrate.

lood water also contains contaminants w ic  re ire t e 
walls and oor to be sterili ed. n order to si ni cantl  red ce 
downtime  elta ca it  draina e membranes elta  
500 for walls and elta 20 for oor slabs  can be tted. 

ese dim led membranes com rise an  e tr ded 
s eet w ic  acts as an air a  and a a o r barrier  t ereb  

ro idin  an immediate barrier a ainst t e e ects of salts 
and contamination  so allowin  fast trac  reinstatement of 
internal nis es  and at t e same time allowin  for walls to dr  

assi el  o er time.

rior to t e elta ca it  draina e membranes bein  installed  
we enable ood water enterin  t e str ct re to be controlled 
and drained awa  b  installin  elta erimeter draina e 
c annels rebated into t e oor slab. e draina e c annels 
collect enetratin  water from be ind t e elta wall and oor 
membranes and immediatel  direct it to t e elta ac a ed 

m  station w ic  o ses two s bmersible m s. m in  
ca acit  de ends on w ic  elta m  is s eci ed  b t 
at t e lower end of t e erformance s ectr m a elta al 
s m  and m  station will disc ar e a ro imatel  2 litres 

er second er m  and some elta m s will disc ar e 
a ro imatel   litres er second er m .
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CASE STUDY: EDENSIDE BARN

denside arn is a ri atel  owned barn con ersion ro ert  w ic  
feat red as art of t e widel acclaimed mbria lood esilient 

owcase ro ect in 201  followin  t e de astation bro t b  
torm esmond in 2015.

e ro ert  is located on id llic farmland close to t e ban s of t e 
ri er den in t e ict res e den alle  mbria.  denside arn 

as eriodicall  s ered wit  ri er oodin  w en t e ri er den as 
b rst its ban s  lea in  it nin abitable and t e owners a in  to 
see  alternati e accommodation.

n con nction wit  ar  ona  comm nit  ood s ecialist  dler 
and llen disaster reco er  s ecialists  and obe  s ecialist 
man fact rer of ood resilient rod cts  elta embrane stems 

imited was as ed to contrib te to t e desi n and installation of a 
rob st ood resilient and reco erable sol tion incor oratin  eltas 

ni e tec nical nowled e and rod cts.

eltas sol tion incor orated best ractice idance 
i en in BS 85500:2015 Flood resistant and resilient 

construction – guide to improving the flood 
performance of buildings, w ic  ad ocates realistic 
strate ies w ic  lan for water e cl sion b t also 
allow for water entr .  elta e istered nstaller eter 

o  imited ol nteered t eir time to install t e elta 
rod cts on t is ro ect.

e e istin  str ct re consisted of solid stone walls  
some internal bloc  wall linin s  and a ood alit  
concrete oor slab. ll otential at wa s for ood 
water in ress were identi ed and sealed.

e interfaces between t e wall and oor needed to 
o er a waterti t seal to in ibit in ress between t e 

oor slab and t e wall w ic  was ac ie ed b  ointin  
in sin  conca e llets of sli tl  e andin  elta 

oster e air ortar l s. e water resistance of 
internal ointin  between oints in t e stonewor  was 
also im ro ed sin  elta oster e air ortar l s. 

e e istin  internal s bstrates were treated sin  
elta oster ol sil 500  a s rface sealin  anti

lime and salt in ibitin  rimer  and t e internal faces 
of t e stone walls were coated sin  ol rea  a 
s ra a lied d rable lastic coatin  wit  two coats 
of eltas water based o  o er t e e istin  oor 
slab. ese rod cts wor ed to et er to ro ide an 
im er io s  non absorbent  non moist re emittin  
reco erable nis  rior to ceramic oor tiles sealed 

sin  water roof ro t bein  a lied o er.

ater roo n  contin it  wit  e istin  e ternal wall
mo nted frames for e istin  e ternal ood barriers was 
ac ie ed from inside to o tside sin  elta oster 1 

re  r stalline l rr  and elta oster  e ible 
oint sealant.

nternal sacri cial  ori ontal lasterboard linin s were 
installed o er an internal metal trac  dr  linin  frame  
wit  a ori ontal oint at wor to  ei t  co ered b  a 
remo able dado rail. n t e e ent of a ood  t is low
le el lasterboard co ld easil  be remo ed to allow 
re in  later if it co ld be sa ed in time  or com lete 
re lacement  and t e oid be ind co ld be accessed 
for cleanin .

erall  t e abo e s eci cation re resented a i l  
e cient  sim le  inte rated  and relati el  low cost 
sol tion rod ced b  collaboration and oined  
t in in  between di erse s ecialists.

FLOOD RESILIENCE (PFR)

Flood Resistance, Resilience, and Recoverability

...a i l  e cient  sim le  
inte rated  and relati el  
low cost sol tion rod ced 
b  collaboration and oined 

 t in in  between di erse 
s ecialists.
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Delta Design Principles

ro ert  lood esilience  is alwa s a bes o e  desi n
led a roac  informed b  t e ni e circ mstances of eac  
indi id al ro ert . n essence  and in its rest sense  it is an 
a roac  to c an in  t e b ilt en ironment to better deal wit  

ood ris .

Maintainable Designs

 meas res s o ld be desi ned and installed wit  
racticalit  of installation and maintainabilit  in mind.  ll 

com onents of t e elta s stem s o ld be accessible for bot  
ins ection and maintenance.

Flood Testing/Integrity Testing

e inte rit  of t e  meas re s o ld be c ec ed and 
ins ected at eac  sta e of installation and immediatel  on 
com letion. f t ere is a dela  before nal ando er or t e 
la in  of ermanent co erin s  or t e ro ert  s o ld ood 
in t e interim  a second ins ection is stron l  recommended. 

s wit  all water roo n based s stems  t e sco e for testin  
d rin  installation s o ld be considered as art of t e desi n.

Registered Installer Network

s man fact rers of alit  s stems  it is im erati e for 
elta to wor  wit  alit  installation com anies. t elta  

we ride o rsel es on a in  b ilt a networ  of i l  
ali ed  reliable  elta e istered nstallers. e elta 

e istered nstaller etwor  is an elite ro  of e erienced 
elta stem installers w o s are o r al es  a dedication 

to alit  a t enticit  and e ce tional c stomer ser ice. 
r elta e istered nstaller artners all a e e tensi e 

e erience of wor in  wit  and installin  elta stems. is 
means o  can be con dent of a timel  e cient installation  
carried o t wit  t e minim m of disr tion and f ss. ll elta 

e istered nstallers ad ere to strict members i  criteria and 
are re ired to attend re lar trainin  sessions  as well as 
demonstratin  alit  of wor mans i  before accreditation.

Delta Pumps Registered Installer Network 

m   m  s stems can form a critical art of bes o e  
meas res and w ere installed  t e s m  and m  s stems 
m st be maintained on a re lar basis. elta recommends 
t at a ali ed m  en ineer s o ld e amine and ser ice 
t e m in  e i ment at least e er   mont s. ollowin  
initial commissionin  of t e s stem  a ser ice is recommended 
wit in t e rst si  mont s.  m  m s  bein  mec anical 
de ices  ma  fail or lose e cienc  if not maintained.  e lar 
ser icin  of s m  m s will im ro e e cienc  and e tend 
t e life of t e m s.  ll elta m in  s stems can be 
commissioned  maintained and ser iced b  a elta e istered 

m  er icin  ro ider or t e elta e istered nstaller.

 certi ed elta e istered m  er icin  etwor  ro ider 
can o er a ear e tended warrant  eriod on elta m s 
s b ect to terms and conditions . tended warranties are a 

wa  of obtainin  e tra rotection and eace of mind for elta 
m s in addition to t e standard warrant  o ered. elta 

e istered m  er icin  etwor  ro iders will re ister 
t e elta m  on t e c stomers be alf for an e tended 
man fact rers warrant .

Guarantees

elta embrane stems imited o er a ear rod ct 
arantee on membranes  seals  and in s w en a elta 

e istered nstaller as installed a elta e  a it  
raina e stem.

Design Principles
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Product Code
 50

Product Code
 005  2m  20m
 00   2. m  20m

elta  500 ire etardant

Description

elta  500 ire etardant is an mm st dded ca it  drain 
membrane wit  a roclass re ratin  of 2  d0  13501  1 201  
s itable for se on internal faces of walls  oors and a lted ceilin s 
as art of a water mana ement or dam  roo n  s stem.

oll i e  2. m  20m

Features

• mm st dded ro le 
•  ro ed 
• om ressi e tren t  250 m  
• raina e ca acit  2.25 l s m  
•  102 2022 e  ater roo n  rotection 
• itable for ater roo n  and dam  roo n  
• itable for ood resilience  
• esistant to c emicals  root enetration  rot roof

FLOOD RESILIENCE (PFR)

Type C Membranes

elta  500

Description

elta  500 is a ir in  mm st dded e  ca it  draina e 
membrane t at is s itable for se on internal faces of walls  oors 
and a lted ceilin s as art of a water mana ement or dam  

roo n  s stem. elta  500 ro ides an e ecti e barrier to t e 
transmission of salts and ot er contaminants. 

 les are a ailable for download from o r website.
isit  www.deltamembranes.com tec nical tec nical drawin s
ood resilience resistance and reco erabilit

Features

• mm clear st dded ro le 
• om ressi e tren t  250 m  
• raina e ca acit  2.25 l s m  
•  ro ed 
• esistant to c emicals  root enetration  rot roof
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elta  20

Description

elta  20 is an 20mm st dded  e  ca it  draina e membrane 
t at is s itable for se on internal s rfaces of oor slabs  and also on 
internal s rfaces of retainin  wall str ct res w ere a i er draina e 
ca acit  is re ired. is ir in i ensit  ol et lene  
membrane creates a lar e 1  litres er s are meter oid  ideal for 

i  le els of water mana ement. oll i e  2m  20m

Features

• 20mm st dded ro le s itable for i er ol mes of water 
enetration 

•  ro ed 
• om ressi e tren t  150 m  
• raina e ca acit  10 l  m  
•  102 2022 e  ater roo n  rotection 
• itable for ater roo n  and dam  roo n  
• itable for ood resilience  
• esistant to c emicals  root enetration  rot roof

elta 

Description

elta  is an mm st dded  e  ca it  draina e membrane wit  
a mes ed face for direct a lication of render or ad esi e dabs t at 
is s itable for se in basement water roo n  for new and e istin  
str ct res.  elta  can also be sed in abo e ro nd a lication 
to ro ide a dam  roof barrier and to isolate internal nis es from 

rosco ic salt contamination.

Features

• mm st dded ro le 
• om ressi e tren t  0 m  
• raina e ca acit  5 l s m  
• n e ecti e barrier to t e transmission of salts  li id water and 

water a o r 
• esistant to c emicals  root enetration  rot roof  ne tral towards 

drin in  water

Product Code
 009

Product Code
 001  1.5m  10m
 002  2m  20m
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elta ac a ed m in  tations

Description

e conce t of a rained a it  stem is to collect and mana e 
an  ro ndwater w ic  breac es t e inte rit  of a str ct re b  
mana in  collectin  and disc ar in  s c  free water ia a s itable 
e ac ation oint s c  as a elta ac a ed m  tation.

elta o  er a com re ensi e ran e of ac a e m  tations w ic  
are s itable for t e e ac ation of ro ndwater  rface water  o l 
water and lood water.  

n additional we o  er bes o e c ambers for lar er ro erties.

FLOOD RESILIENCE (PFR)

Pumps and Drainage

ddle al

Description

e ddle al is a s bmersible emer enc  dewaterin  set. t 
contains a stainless steel m  wit  b ilt in le el switc  inte rated 
c ec  al e and mo ntin  brac et amon  ot er bene  cial 
com onents.

e ddle al can be sed for emer enc  dewaterin  and is a l  
and la  rod ct t at can be sed an w ere t at  oodin  ma  occ r.

lood dd

Description

e lood dd  as been de elo ed to be sed rimaril  in 
emer enc   oodin  sit ations  et it can also be tilised for 
dewaterin   at areas  s c  as basements cellars  commercial 

remises  or areas liable to  oodin . e dewaterin  it consists of 
a stainless steel m  wit  b ilt in le el switc  mo ntin  brac et  
10m m  cable and 10m of la   at ose wit  ic  release 
co lin s. e article si e s o ld not e ceed a si e of 10mm.
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Alarms and Battery Backup

larms and ontrol anels

Description

i  le el water alarms or i le el alarms ro ide a warnin  
w en i  water le els are detected in ac a ed m in  tations 
s m  m  c ambers  or if t ere is an increase in ol me of water 

enterin  a ro ert .

e elta  is an inde endent i  water le el alarm wit  an 5 
d  a dible alarm and  stat s dis la  on t e front fascia.  e 

elta  is sim le to install and o  ers t ree olt free contacts for 
connection to e ternal s stems.

Features

• n internal batter  ens res contin o s rotection in t e e ent
• of mains ower fail re
• ic  and sim le installation
• ob st and reliable i  water alarm
• ncl des a mini  oat switc  and elta loat ro d
• s for is al stat s and warnin
• te and reset b ttons
• ree olt free contacts for connection to e ternal s stems
• an be retro  tted

atter  ac s

Description

e elta atter  ac  is s eci  call  desi ned for ac a ed 
m  tations s bmersible m s s m  m s  w en t ere is a 

loss of mains ower.

e eltas atter  ac s ro ide ab ndant batter  bac  ower  
so o r ac a ed m  tation s m  m s  contin e wor in  
t ro  s ort and medi m len t  ower o ta es. afe ardin  

o r s m  m  e i ment and ee in  basement and str ct res 
remainin  dr .

im le to se and eas  to install.

Features

• eci  call  desi ned for s m  m  a lications 
• a able of r nnin  rimar  or secondar  m s
• all mo nted for safet  
• nd str  leadin  bac  ower 
• i ital dis la  to s ow stat s and com re ensi e fa lt codes 
• irt all  ina dible and o  ers tam er roof installation

Alarms and Battery Backups
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oster  stem  atersto

oster  stem  atersto  incl din   ase   lit  and  
ealer . oster  stem sto s acti e water in ress and e ecti el  

seals o  ress ri ed water from t e ne ati e side wit in seconds  

Features

• ater roof sealin  com o nd 
• ast ettin  
• an be a lied to all mineral s bstrates 
• itable for waterti t re airs to s bstrates 
• aterti t nis  
• an be sed internall  and e ternall  on concrete  bric wor  

bloc wor  or masonr

oster  1

oster 1 is a mineral coated water roo n  sl rr  containin  
cr stallisin  and ca illar l in  a ents. t can be sed for 
water roo n  a ainst ro nd moist re and for non ress ri ed and 

ress ri ed water. 

Features

• ositi e and ne ati e side water roo n  a ainst ress ri ed water 
• esistant to c lorides  s l ates and os ates  
• enetrates t e s rface  w ere cr stalli ation leads to inse arable 

water roo n s bstrate bond. oes not contain corrosion
romotin  in redients 

• o  emissions 
• bstrate does not a e to be contin all  e t wet to allow c rin  
• itable for new constr ction and ref rbis ment water roo n  of 

e istin  str ct res

FLOOD RESILIENCE (PFR)

Waterproofing Products and Ancillaries

oster e air ortar l s

oster e air ortar l s is a water roof  fast settin  sli tl  
e andin  re air mortar wit  e cellent ad esion e en to old b ildin  
material s bstrates . it  t e addition of oster  ondin  m lsion  
it can be sed as a  ol mer modi ed cement concrete  mortar. 

Features

• aterti t ositi e and ne ati e side water roo n  
• ast ettin  seamless  eas  a lication  
• li tl  e andin  
• cellent ad esion 
• an be a lied to all mineral s bstrates 
• itable for waterti t re airs and to c s to s bstrates. an be sed 

internall  and e ternall  on concrete  bric wor  bloc wor  or masonr
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oster  le  200

oster  le  200 is a ermanent lastic sealin  com o nd 
ideal for sealin  i e and cable enetrations  small ca ities  and 
for c stom detail water roo n  sol tions re irin  resistance to 
moist re and ress ri ed water. 

Features

• ater roof sealin  com o nd 
• aterti t nis  
• deal sol tion for sealin  i e and cable enetrations 
• oes not dr  o t 
• an be a lied to dr  moist or wet s bstrates 
• mmediate f nctionalit  
• cellent ad esion to a ariet  of s bstrates 

oster  le  25

oster  le  25 is a i l  elastic  one com onent  low mod l s 
ol ret ane oint sealant. le  25 is a remar able sealant sed 

for between concrete  mortar  bric wor  nat ral and s nt etic stone  
metal  steel  al mini m  wood  ceramic tiles and ri id lastics.

Features

• i l  t i otro ic wit  ositi e wor abilit
• on sa in
• ol ret ane based
• ood  resistance
• cellent ad esion to t ical constr ction materials 
• eamless eas  a lication sin  a cartrid e n 

oster e an 2

oster e an 2  is a rob st  crac brid in  2 com onent  
ol mer modi ed bit men t ic  lm sealant for ositi e side 

water roo n  of basements and below ro nd str ct res.

Features

•  ro ed oster e an 2  is s itable for se as a bonded  
e  arrier rotection water roo n  rod ct  as de ned in  

102 2022 
• ositi e side water roo n  a ainst ress ri ed water 
• an be sed e ternall  on concrete  bric wor  bloc wor  or 

masonr  or as an internal dam  roof membrane on solid oors 
to ro ide an e ecti e barrier to non ress ri ed risin  ca illar  
dam ness.
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elta ater ased o  esin

Description

elta ater ased o  esin is s itable for all a lications w ere 
concrete or masonr  re ires water roo n  and rotection. t is 
a lied in t e same manner as ordinar  em lsion aint wit  t e 
added bene t of a lication in dam  conditions. nce dried  elta 

ater ased o  lea es a to  non to ic  water roof  eas  to 
clean s rface.

Features

• s a membrane to re ent raisin  dam  in oors or anti lime 
treatment of new concrete

• s a eneral water roo n  and decorati e nis  for all bric  
concrete  cement and masonr  s rfaces

• or dam  s rfaces w ere ot er aints cannot ad ere
• s a tan linin  for rotection a ainst mild c emicals
• ll ot er a lications w ere a water roo n  coatin  is re ired
• on o ic  to  and d rable

FLOOD RESILIENCE (PFR)

Waterproofing Products and Ancillaries

elta ddle lan e

Description

 elta ddle lan e o ers a ti t  water roof r bber seal aro nd 
t e o tside of t e lastic i e t rns w en installin  elta od lar 

raina e.  elta ddle lan e is recommended to re ent 
ro nd water in ress t ro  t e 110mm i e wor  slab  or i e 
enetration reinforced concrete wall nct re. elta ddle lan es 

are a ailable in a ran e of diameters ar in  between 32mm and 
1 0mm.

Features

• ater roof seal for mod lar draina e i e t rns
• re ents ro ndwater enetration t ro  t e oint between i e   

enetrations and concrete str ct re
• ob st and eas  to install

Product Codes
 5         1   

1   1 9   150

Product Code
 1 1



01992 523 523  |  info@deltamembranes.com  |  www.deltamembranes.com 33

elta 110mm raina e tlet

Description

elta 110mm raina e tlet is desi ned to connect elta annel 
to 110mm standard nder ro nd i e. e 110mm raina e tlet 
consists of a 90   bend and a  male co lin  w ic  is tted 
to t e base of elta annel to allow water to tra el from t e cond it 
to t e water collection oint s m  m . e 110mm raina e 

tlet can also acce t an ins ection ort and as t e abilit  to 
acce t cross oor c annels.

Features

• onnects elta annels to 110mm standard nder ro nd i e
• om atible wit  elta annel ncillaries

elta raina e annel and ncillaries

Description

elta annel is bedded into a re formed rebate recess c annel 
c ase  at t e oor wall nction and is s ited for se in con nction 
wit  t e elta ca it  drain embrane ran e. re formed oles wit in 
t e elta annel allow for water to enter  t en drain into a s itable 

ac a ed m in  station or ot er s itable disc ar e oint. ccess 
oints wit in t e elta annel s o ld be installed to allow for 

maintenance and ins ection.

Features

• ellow for ease of cleanin  ins ection and maintenance
• annels water to a s itable e ac ation oint
• om atible wit  all elta basement draina e connectors
• om atible wit  elta ns ection orts and ccess orts to allow for 

cleanin  ins ection and maintenance
• ailable wit  stand  wit o t stand

Product Code
 20  annel wit  stand
 20  annel wit o t stand

Product Code
 12
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FLOOD RESILIENCE (PFR)

Technical Drawings 

Flood Resistant House Type 1 - New Build- Flood Plain Resistance and Recoverability 

Flood Resistant House Type 2 - New Build - Flood Plain Resistance and Recoverability Exposed Brick 
Work Outer Leaf Construction 
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Flood Resistance and Recoverability - House Type 3 Traditional Stone Construction - Conservation 
Area "Low Cost" Option - Recoverable With De-mountable Finish / Solid Floor Construction 

External Flood Resilience Existing Masonry Wall - Detail 1 
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