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INNOVATION
MANUFACTURER
DESIGN
SOLUTION

Îe ĮaƵe a dedicated͚ mƞltiͲdisciſlinarƼ team creatinħ͚ 
innoƵatiƵe͚ robƞst͚ and reliable waterſrooǙnħ solƞtions. 
Îe striƵe for eƻcellence and manƞfactƞrinħ sƼnerħƼ͚ 
ƞtilisinħ eacĮ team memberͽs indiƵidƞal sņills and own 
ƞniƁƞe aſſroacĮ on desiħn͚ collaboratinħ to acĮieƵe 
eƻceſtional resƞlts.

¯Įe $elta ¢ſeciǙcation team worņs witĮ arcĮitects͚ 
desiħners͚ contractors͚ and enħineers. tƞr team 
ſroƵides fƞll consƞltation serƵices͚ inclƞdinħ �¢¢Î 
¢ſeciǙcation �eſorts. Îe oǖer adƵice on Įow $elta 
sſeciǙcations can ſromote tĮe sƞccessfƞl oƞtcome of 
anƼ ſroŃect.

ÎitĮ eƻtensiƵe eƻſerience in tĮe Ǚeld of strƞctƞral 
waterſrooǙnħ͚ we draw ƞſon ņnowledħe and eƻſertise 
to oǖer totallƼ ǚeƻible onͲsite sƞſſort. �s ſart of oƞr 
commitment to innoƵate tĮroƞħĮ tĮe deƵeloſment of 
best ſractice͚ oƞr onͲsite sƞſſort will comſlement anƼ 
eƻistinħ desiħn and installation team. Îe aim to Įelſ 
sƞſſort and deƵeloſ tĮe sņills of Ƽoƞr tecĮnicians and͚ 
if reƁƞired͚ will also ſroƵide besſoņe onsite traininħ for 
Ƽoƞr tecĮnical teams.

$elta iembrane ¢Ƽstems aimited is a manƞfactƞrer and ſroƵider 
of sſecialist strƞctƞral waterſrooǙnħ solƞtions͚ coƵerinħ ¯Ƽſes �͚ � 
and � waterſrooǙnħ͚ combination waterſrooǙnħ͚ damſ ſrooǙnħ͚ 
basement drainaħe͚ ǚood resilience and ħroƞnd ħas ſrotection.

Îe aim to deliƵer eƻcellence bƼ ſƞttinħ oƞr cƞstomers at tĮe Įeart of 
eƵerƼtĮinħ we do.

$elta ƞnites innoƵatiƵe ſrodƞcts witĮ ĮiħĮlƼ sņilled waterſrooǙnħ 
desiħn sſecialists. tƞr inͲĮoƞse team of tecĮnical consƞltants sƞſſort 
oƞr clients in ſroƵidinħ comſreĮensiƵe͚ reliable͚ and eƻſert adƵance͚ 
identifƼinħ͚ and mitiħatinħ risņ and establisĮinħ oſſortƞnities for 
added Ƶalƞe. 

tƞr ſroŃects inclƞde commercial and residential strƞctƞres͚ newͲbƞild 
and refƞrbisĮment͚ Įoƞsinħ deƵeloſments and ciƵil infrastrƞctƞre.
tƞr tecĮnical consƞltants cater to a diƵerse client base͚ inclƞdinħ 
arcĮitects͚ deƵeloſers͚ contractors͚ sƞbͲcontractors͚ enħineers͚ 
and Įomeowners all centred on latest indƞstrƼ ħƞidance͚ cƞrrent 
leħislation͚ standards͚ and best ſractice.

$elta ſroƞdlƼ sƞſſorts tĮe Îomen of ÎaterſrooǙnħ ketworņinħ 
Broƞſ. �n indeſendent networņinħ ħroƞſ tĮat ſromotes ħender 
eƁƞalitƼ in tĮe waterſrooǙnħ sector͚  seeņinħ to insſire͚ retain and 
attract females. 

$eliƵerinħ worldͲclass solƞtions͚ $elta is an imſeccable ſartner on 
eƵerƼ ſroŃect.

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. 

�roſertƼ Alood �esilience ͬ�A�ͭ coƵers measƞres tĮat can be taņen 
to redƞce ǚood damaħe and sſeed ƞſ recoƵerƼ and reoccƞſation 
of a ſreƵioƞslƼ ǚooded strƞctƞre. �A� measƞres tƼſicallƼ aim 
to minimise tĮe amoƞnt of water enterinħ a bƞildinħ ͬņnown as 
resistance measƞres͚ͭ redƞce tĮe ſotential for ǚood water to 
caƞse damaħe to its fabric ͬņnown as resilience measƞresͭ and 
tĮerebƼ sſeed ƞſ safe reͲoccƞſation time ͬņnown as recoƵerabilitƼ 
measƞresͭ. Alood resilience strateħies can inclƞde all tĮe aboƵe 
aſſroacĮes ͬņnown as combininħ resistance͚ resilience͚ and 
recoƵerabilitƼ measƞresͭ. �A� strateħies can aim to ſreƵent water 
entrƼ or redƞce tĮe amoƞnt of ǚoodwater tĮat enters a ſroſertƼ.  
�A� �rodƞcts can be ſƞrcĮased and installed as ſermanent or 
temſorarƼ.  �ermanent ſrodƞcts are Ǚtted͚ left in ſlace͚ and remain 
ͣalwaƼs readƼͣ to ſrotect a strƞctƞre 2̓ͥ ͚̖ witĮ no action needed 
to actiƵate tĮem in tĮe eƵent of a ǚood. ēmſorarƼ measƞres are 
ƞsƞallƼ stored awaƼ and tĮen ſƞt in ſlace wĮen ǚoodinħ is eƻſected.

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

• Alood barriers
• ¢trƞctƞral ÎaterſrooǙnħ �rodƞcts and �ſſlications
• Nnternal Ǚƻtƞres and Ǚttinħs ͬsƞcĮ as resilient ņitcĮensͥtiled 

ǚoorsͥraised aſſliances and ſower socņetsͭ
• ¢elfͲclosinħ �ir bricņs 
• Alood $ams 
• konͲretƞrn ƵalƵes

Nt is widelƼ acceſted tĮat �A� measƞres cannot alwaƼs stoſ ǚood 
water enterinħ a bƞildinħ͚ bƞt tĮeƼ can redƞce tĮe disrƞſtion and 
damaħe caƞsed wĮen a ǚood eƵent does occƞr. 

Properties Suitable for PFR Measures

ÎĮetĮer a ſroſertƼ is Įistoric or Įeritaħe͚ a bƞsiness or residencƼ. 
�ll are sƞitable for �A� measƞres.

FLOOD RESILIENCE (PFR)

What is PFR?

¢ƞccessfƞl 
�ſroacĮes to �A�
• ¶nderstand Ƽoƞr ǚood risņ

• ¶nderstand tĮe imſact of a ǚood eƵent

• ¶nderstand tĮe diǖerent measƞres aƵailable to 

limit ǚood damaħe

• ¶se eƻſerienced ſrofessionals for ħƞidance on 

measƞres tĮat sƞit Ƽoƞr strƞctƞreͥbƞdħet or 

bƞsiness needs

• ¶se eƻſerienced installinħ contractors

• ¶nderstand tĮe fƞtƞre maintenance of tĮe �A� 

measƞre

• iaņe sƞre tĮe eƻſerienced ſrofessionals Ƽoƞ 

ƞse are trained͚ certiǙed͚ and well Ƶersed in 

establisĮed codes of ſractice and tĮat  Ƽoƞr 

�A� solƞtion meets tĮese.
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Design flood water depth above ground 
floor level A)

Strategy

aess tĮan 300mm �esistance �ͭ

300mm to ̕00mm �esistance Τ resilience

iore tĮan ̕00mm �esistance Τ resilience for lesser eƵents
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¯Įe table below is deriƵed from āble ̓ of BS 85500:2015 Flood resistant and resilient construction – Guide to improving the 

flood performance of buildings. 

¯Įe table below is deriƵed from āble ͚̓ ſaħe 15͚ section ̕ of BS 85500:2015 Flood resistant and resilient construction – Guide to 

improving the flood performance of buildings.

Design Water 
Depth*

Approach Mitigation Measures

$esiħn Îater 
$eſtĮ aboƵe 
0.̕m

�llow water tĮroƞħĮ ſroſertƼ to 
aƵoid risņ of strƞctƞral damaħe. 
�ttemſt to ņeeſ water oƞt for low 
deſtĮs of ǚoodinħ
'Water Entry Strategy.'***

• iaterials witĮ low ſermeabilitƼ ƞſ to 0.̕m
• �cceſt water ſassaħe tĮroƞħĮ bƞildinħ at ĮiħĮer 

water deſtĮs
• $esiħn to drain water awaƼ after ǚoodinħ
• �ccess to all Įidden Ƶoids and sſaces to ſermit 

drƼinħ and cleaninħ

$esiħn Îater 
$eſtĮ from  
0.3m to 0.̕m

�ttemſt to ņeeſ water oƞt͚ in fƞll 
or in ſart͚ deſendinħ on strƞctƞral 
assessment.
Nf strƞctƞral concerns eƻist follow 
aſſroacĮ aboƵe͕͕͕

• iaterials witĮ low ſermeabilitƼ to at least 0.3m
• Alood resiliant materials and desiħns
• �ccess to all sſaces to ſermit drƼinħ and 

cleaninħ

$esiħn Îater 
$eſtĮ ƞſ to 
0.3m

�ttemſt to ņeeſ water oƞt.
'Water Exclusion Strategy.'

• iaterials witĮ low ſermeabilitƼ

�emoƵe bƞildinħ deƵeloſment 
from ǚood Įaǆard.

• aand raisinħ͚ landscaſinħ͚ raised tĮresĮolds

Notes:
͕ $esiħn water deſtĮ sĮoƞld be based on assessment of all ǚood tƼſes tĮat can imſact on tĮe bƞildinħ
͕͕ �esistanceͥ�esilience measƞres can be ƞsed in conŃƞnction witĮ �Ƶoidance measƞres to minimise oƵerall ǚood risņ
͕͕͕ Nn all cases tĮe ͣwater eƻclƞsion strateħƼͣ can be followed for ǚood water deſtĮs ƞſ to ̅.̈m͚ bƞt ǚood resilience measƞres sĮoƞld also be inclƞded for ħroƞnd water ǚoodinħ 

and lonħer dƞration eƵents

Notes:
�ͭ ¢ee ̕.1.
�ͭ Broƞndwater and lonħ dƞration ǚoodinħ coƞld additionallƼ reƁƞire 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. 

�¢ ̗5500͙2015 ħiƵes recommendations and ſroƵides ħƞidance for 
imſroƵinħ tĮe ǚood resistance and resilience of bƞildinħs in order to 
minimise imſacts of ǚoodinħ tĮroƞħĮ aſſroſriate desiħn strateħƼ͚ 
local ſlanninħ and risņ assessment͚ constrƞction metĮods and 
materials.

�¢ ̗5500͙2015 is aſſlicable to Ƶarioƞs diǖerent bƞildinħ tƼſes and 
scenarios͚ inclƞdinħ retroǙttinħ of eƻistinħ ſroſerties͚ eƻtensions͚ and 
new bƞilds.

�¢ ̗5500͙2015 fƞrtĮer recommends tĮat tĮe most sƞccessfƞl desiħn 
strateħies are to ſlan for botĮ water eƻclƞsion and water entrƼ.

Choice of Strategy

�¢ ̗̗500͙2015 oǖers a cĮoice of strateħies wĮen desiħninħ ǚood 
recoƵerable solƞtions͙

• �Ƶoidance
• iitiħation
• Îater *ƻclƞsion ͬAlood �esistanceͭ
• Îater *ntrƼ ͬAlood �esilienceͭ

Design Options 

¯Įe simſlest water eƻclƞsion measƞre is to bƞild tĮe ħroƞnd 
ǚoor aboƵe tĮe maƻimƞm leƵel tĮat anƼ ǚood water is 
liņelƼ to reacĮ ͬņnown as ͺǚood aƵoidanceͻͭ. IoweƵer͚  tĮis 
is clearlƼ imſractical wĮere strƞctƞres ĮaƵe alreadƼ been 
bƞilt and ſlanners maƼ not aſſroƵe of a new bƞild beinħ 
disſroſortionatelƼ ĮiħĮer tĮan neiħĮboƞrinħ ſroſerties. ÎĮere 
tĮe ſotential ǚood leƵel is below 300mm (see Table 4 of BS 
85500:2015 - previous page)͚ tĮere are a nƞmber of relatiƵelƼ 
simſle waƼs of sealinħ oǖ tĮe inside and ņeeſinħ a  strƞctƞre 
more or less drƼ. 

� common oſtion is to ƞse tanņinħͤ a continƞoƞs waterſroof 
laƼer aſſlied witĮin tĮe wall and ǚoor constrƞction tĮat aims 
to ſreƵent ǚood water from seeſinħ into rooms. IoweƵer͚  it 
mƞst be remembered tĮat tĮe most sƞccessfƞl ǚood resilience 
strateħies maƼ ſlan for water eƻclƞsion͚ bƞt also allow for water 
entrƼ͚ becaƞse tĮe deſtĮ and dƞration of anƼ ħiƵen ǚood is bƼ 
natƞre ƞnſredictable.
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SOURCES OF FLOODING

Source, Pathways and Receptors

Sources of Flooding

¯Įe followinħ actions sĮoƞld be ƞndertaņen in 
accessinħ soƞrces of ǚ oodinħ͙

• NdentifƼ tĮe ͼsoƞrce of ǚ oodinħͽ  Nf it is liņelƼ to come 
from a nearbƼ watercoƞrse͚ ħroƞndwater͚  sewer͚  
water manaħement asset or coastal area.

• NdentifƼ tĮe ſatĮwaƼ.  Iow does tĮe ǚ ood reacĮ tĮe 
�eceſtor.

• NdentifƼ tĮe �eceſtor.  *ƻamſle͚ if a ſroſertƼ͚ 
bƞsiness or ſeoſle will be aǖ ected bƼ a ǚ ood eƵent.

Understanding Source, Pathways and 
Receptors

�ll ſotential soƞrces of ǚ oodinħ sĮoƞld be considered 
wĮen assessinħ a ſroſertƼ.  ¯Įis assessment sĮoƞld 
inclƞde all soƞrces͚ alonħ witĮ ſatĮwaƼs ǚ ood water 
will taņe͚ inclƞdinħ tĮe ſrobabilitƼ of ǚ ood eƵents and 
ǚ ood eƵents wĮicĮ coƞld eƻceed tĮe ſroſosed ǚ ood 
defences.  ¶nderstandinħ all ſossible soƞrces and tĮe 
natƞre of a ǚ ood eƵent is critical for assessinħ tĮe ǚ ood 
Įaǆard at anƼ location.
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Types of Flooding Definition

River Flooding
�iƵer ǚoodinħ͚ also ņnown as ǚƞƵial ǚoodinħ͚ occƞrs wĮen tĮe caſacitƼ of a 
riƵerͣs cĮannel is eƻceeded becaƞse of intense or sƞstained rainfall across 
tĮe catcĮment.

Groundwater Flooding
Broƞndwater ǚoodinħ occƞrs wĮen tĮe water table rises to tĮe sƞrface 
dƞrinħ a ſrolonħed wet ſeriod. aow lƼinħ areas͚ areas near aƁƞifers 
and ſroſerties witĮ cellars or basements are more liņelƼ to eƻſerience 
ħroƞndwater ǚoodinħ.

Surface Water Flooding
¢ƞrface water ǚoodinħ͚ also ņnown as ſlƞƵial ǚoodinħ͚ occƞrs wĮen tĮe 
Ƶolƞme of rainfall is ƞnable to drain awaƼ tĮroƞħĮ tĮe drainaħe sƼstems or 
soaņ into tĮe land and instead ǚows oƵer land. �locņed drains and sewers can 
increase tĮe risņ of sƞrface water ǚoodinħ as tĮe water Įas nowĮere to ħo.

Coastal Flooding
¢imſlƼ ſƞt͚ a coastal ǚood is wĮen tĮe coast is ǚooded bƼ tĮe sea. ¯Įe most 
common caƞse of coastal ǚoodinħ in tĮe ¶_ is storm sƞrħes͚ wĮere tĮe 
storm wind ſƞsĮes tĮe water ƞſ and creates ĮiħĮ waƵes.

Sewer Flooding
iost seweraħe ǚoodinħ incidents are tĮe resƞlt of oƵerloaded sewers 
followinħ ĮeaƵƼ rainfall or blocņaħes caƞsed bƼ misƞse of tĮe seweraħe 
sƼstem sƞcĮ as ǚƞsĮinħ ƞnsƞitable items down tĮe toilet.

Reservoir Flooding
�eserƵoir ǚoodinħ can be similar to riƵer and sƞrface water ǚoodinħ if tĮe 
water escaſes slowlƼ. IoweƵer͚  in tĮe ƞnliņelƼ eƵent of a dam wall failinħ͚ 
a larħe amoƞnt of water coƞld escaſe. Nt coƞld Įaſſen witĮ little or no 
warninħ and Ƽoƞ maƼ need to eƵacƞate immediatelƼ.

Burst Water Mains
¯Įe siħns of a bƞrst water mains ſiſe are instantaneoƞs and obƵioƞs.  Îater 
main breaņs ƞsƞallƼ resƞlt from eƻternal corrosion of tĮe ſiſe. *ƻtreme 
weatĮer cĮanħes can caƞse tĮe ħroƞnd to swell and contract͚ ſlacinħ 
eƻcessiƵe ſressƞre on tĮe water mains͚ caƞsinħ anƼ weaņened ſiſe to breaņ.

FLOOD RESILIENCE (PFR)

Types of Flooding
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Flood Risk

What is a Flood Risk?

ͺAlood risņͻ is a combination of tĮe ſrobabilitƼ tĮat a ǚ ood maƼ occƞr and tĮe ſotential seƵeritƼ of tĮe conseƁƞences of a ǚ ood 
eƵent. �reas at risņ of ǚ oodinħ are tĮose at risņ of ǚ oodinħ from anƼ soƞrce͚ now or in tĮe fƞtƞre.  ¢oƞrces can inclƞde riƵers͚ tĮe sea͚ 
direct rainfall on tĮe ħroƞnd sƞrface͚ risinħ ħroƞndwater͚  oƵerwĮelmed sewers and drainaħe sƼstems͚ reserƵoirs͚ canals and laņes 
and otĮer artiǙ cial soƞrces. Alood risņ also accoƞnts for tĮe interactions between diǖ erent soƞrces͚ as a ǚ ood eƵent can occƞr from 
a combination of soƞrces simƞltaneoƞslƼ.

Flood Zone Definition

Zone 1

aow �robabilitƼ

aand ĮaƵinħ a less tĮan 0.1μ annƞal 
ſrobabilitƼ of riƵer or sea ǚ oodinħ. ͬ¢Įown 
as ͣclearͣ on tĮe Alood iaſ for �lanninħ Ͳ 
all land oƞtside Þones 2͚ 3a and 3bͭ.

Zone 2 

iediƞm 
�robabilitƼ

aand ĮaƵinħ between a 1μ and 0.1μ 
annƞal ſrobabilitƼ of riƵer ǚ oodinħͤ or land 
ĮaƵinħ between a 0.5μ and 0.1μ annƞal 
ſrobabilitƼ of sea ǚ oodinħ. ͬaand sĮown in 
liħĮt blƞe on tĮe Alood iaſͭ.

Zone 3a

IiħĮ �robabilitƼ

¢ƞrface water ǚ oodinħ occƞrs wĮen tĮe 
Ƶolƞme of rainfall is ƞnable to drain awaƼ 
tĮroƞħĮ tĮe drainaħe sƼstems or soaņ 
into tĮe land and instead ǚ ows oƵer land. 
�locņed drains and sewers can increase 
tĮe risņ of sƞrface water ǚ oodinħ as tĮe 
water Įas nowĮere to ħo.

Zone 3b 

¯Įe Aƞnctional 
Aloodſlain

¯Įis ǆone comſrises land wĮere water 
from riƵers or tĮe sea Įas to ǚ ow or be 
stored in times of ǚ ood. ¯Įe identiǙ cation 
of fƞnctional ǚ oodſlain sĮoƞld taņe 
accoƞnt of local circƞmstances and not 
be deǙ ned solelƼ on riħid ſrobabilitƼ 
ſarameters. Aƞnctional ǚ oodſlain will 
normallƼ comſrise͙

͘ aand ĮaƵinħ a 3.3μ or ħreater annƞal 
ſrobabilitƼ of ǚ oodinħ͚ witĮ anƼ eƻistinħ 
ǚ ood risņ manaħement infrastrƞctƞre 
oſeratinħ eǖ ectiƵelƼͤ or

͘ aand tĮat is desiħned to ǚ ood ͬsƞcĮ as a 
ǚ ood attenƞation scĮeme͚ͭ eƵen if it woƞld 
onlƼ ǚ ood in more eƻtreme eƵents ͬsƞcĮ as 
0.1μ annƞal ſrobabilitƼ of ǚ oodinħͭ.

aocal ſlanninħ aƞtĮorities sĮoƞld identifƼ 
in tĮeir ¢trateħic Alood �isņ �ssessments 
areas of fƞnctional ǚ oodſlain and its 
boƞndaries accordinħlƼ͚ in aħreement witĮ 
tĮe *nƵironment �ħencƼ. ͬkot seſaratelƼ 
distinħƞisĮed from Þone 3a on tĮe Alood 
iaſͭ.

(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 

¢ƞrface water ǚoodinħ occƞrs cĮieǚƼ as a resƞlt of natƞral ſreciſitation. Nt is a bƞildƞſ of free water ƞſon tĮe sƞrface of tĮe land͚ 
and sĮoƞld not be confƞsed witĮ ħroƞndwater ǚoodinħ͚ wĮicĮ is a localised temſorarƼ eƻtreme rise in water table.

¢ƞrface water can be measƞred in terms of annƞal rƞnoǖ. ¯Įis reſresents tĮe amoƞnt of rain and snow melt left followinħ ſlanned 
drainaħe and natƞral taņeͲƞſ ſrocesses͚ sƞcĮ as absorſtion and eƵaſoration from land.

¯ƼſicallƼ͚ sƞrface water ǚoodinħ ͬalso ņnown as ſlƞƵial ǚoodinħͭ is caƞsed bƼ sĮort dƞration͚ ƵerƼ intense rainfall͚ or lonħer ſeriods 
of ƵerƼ sƞstained rainfall.  ¯Įese eƻcessiƵe Ƶolƞmes of rainfall temſorarilƼ eƻceed tĮe caſacitƼ of eƻistinħ drainaħe infrastrƞctƞre 
and land absorſtion to taņe it awaƼ͚ and instead it can bƞild ƞſ͚ sƞrcĮarħe and ǚow oƵerland. ¯Įe intensitƼ of tĮis tƼſe of ǚoodinħ 
can be increased bƼ blocņed road ħƞllies͚ drains and sewers͚ alreadƼ satƞrated and waterloħħed land͚ and bƼ ſresence of Įard͚ 
nonͲabsorbent sƞrfaces͚ sƞcĮ as roads and driƵewaƼs.

tften͚ tĮere is limited adƵance notice of sƞrface water ǚoodinħ owinħ to its often sƞdden and localised natƞre. $ƞe to tĮe sſoradic 
and intense natƞre of sƞrface water ǚood eƵents͚ resƞltinħ damaħe can be eƻtensiƵe.

Surface Water Drainage 

¢ƞnņen eƻternal areas sƞcĮ as ſatios or liħĮt wells are esſeciallƼ Ƶƞlnerable to sƞrface water ǚoodinħ. Îe recommend tĮat͚ 
esſeciallƼ wĮere tĮe total internal sƞrface area eƻceeds 12m2͚ a dedicated ſacņaħed ſƞmſ station sĮoƞld be sſeciǙed in 
accordance witĮ releƵant calcƞlations͚ and incorſorated into tĮe ſroŃect to deal witĮ sƞrface water. ¯Įis in addition to anƼ seſarate 
internal ſƞmſ stations desiħnated to deal witĮ ħroƞnd water inħress tĮroƞħĮ tĮe strƞctƞre.

$rainaħe sƼstems sĮoƞld be desiħned in accordance witĮ releƵant codes and standards.



FLOOD RESILIENCE (PFR)12

Effects of Flood on a Structure 

$amaħe caƞsed to a bƞildinħ bƼ 
ǚoodinħ can be siħniǙcant. ¢ĮortͲterm 
cleaninħ ƞſ costs can be ĮiħĮ͚ and anƼ 
residƞal traſſed water and moistƞre 
can caƞse lonħer term damaħe and 
eƵen ĮealtĮ risņs.

FLOOD RESILIENCE (PFR)

Effects of Flood on a Structure

Typical effects of a flood event on a building 
include:

• $irect deterioration of materials͚ comſonents 
and elements resƞltinħ in immediate cĮanħe of 
tĮeir form and ſroſerties witĮoƞt retƞrninħ to 
tĮeir ſreƵioƞs condition after drƼinħ.

• $irect strƞctƞral damaħe caƞsed bƼ tĮe deſtĮ͚ 
dƞration and ƵelocitƼ of ǚood waters on tĮe 
bƞildinħ strƞctƞre͚ inclƞdinħ debris imſact.

• Nnƞndation or satƞration of materials tĮat cannot 
be dried or recoƵered economicallƼ on site.

• Nndirect secondarƼ damaħe͚ sƞcĮ as moƞld 
ħrowtĮ and otĮer ſroblems arisinħ from ĮiħĮ 
atmosſĮeric moistƞre.
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FLOOD RESILIENCE (PFR)14

ASSESSING FLOOD RISK

Alood �isņ �ssessment will inclƞde analƼsis of all ſotential soƞrces 
of ǚoodinħ at a site and tĮe ſotential imſact of a ǚood eƵent on a 
bƞildinħ. �roƞnd 5.5 million bƞildinħs in tĮe ¶_ are in danħer of beinħ 
ǚooded. ¯Įatͽs aſſroƻimatelƼ 15μ of ſroſerties bƞilt near to riƵers͚ 
tĮe sea or areas of eƻtreme sƞrface water rƞnͲoǖ caƞsed bƼ local 
ħroƞnd conditions ͯ tĮe latter of wĮicĮ are often in ſlaces tĮat arenͽt 
ſĮƼsicallƼ close to oſen water. �n accƞrate assessment of ǚood risņ 
will oǖer waƼs to assess Įow ǚood water maƼ enter a strƞctƞre.

¯Įere are a nƞmber of tƼſical roƞtes Ƶia wĮicĮ ǚoodwater maƼ enter 
a ſroſertƼ. �otential roƞtes for entrƼ of ǚood water inclƞde͙

• �artƼ walls from neiħĮboƞrinħ ſroſerties͚ ħaraħes and 
conserƵatories.

• Baſs aroƞnd ſiſes and cables tĮat ſass tĮroƞħĮ walls and ǚoors.
• ¯Įe ſressƞre created bƼ a ǚood eƵent can reƵerse tĮe ǚow in 

eƻternal drains and ſiſes͚ caƞsinħ water to bacņƞſ and enter a 
Įome tĮroƞħĮ sinņs͚ toilets͚ wasĮinħ macĮines etc. tne of tĮe 
most ƞnſleasant side eǖects of a ǚood is tĮe ſotential release 
and circƞlation of raw sewaħe inside a bƞildinħ.

• �racņs in bricņworņ.
• �Ƽ breacĮinħ or oƵertoſſinħ tĮe damſ ſroof coƞrse.
• ¯ĮroƞħĮ sƞbͲǚoor Ƶoids͚ Ƶia air bricņs or ſassiƵe Ƶentilation 

deƵices.

Nf Ƽoƞ liƵe in an eƻistinħ ſroſertƼ wĮicĮ is alreadƼ ſrone 
to ǚoodinħ͚ or maƼ be at risņ of ǚoodinħ in tĮe fƞtƞre͚ 
tĮere are lots of tĮinħs Ƽoƞ can do to mitiħate tĮe 
eǖects of tĮe neƻt ǚood.

Nt is almost alwaƼs ƞnrealistic to eƻſect to ņeeſ ǚood 
water oƞt of Ƽoƞr ſroſertƼ entirelƼ͚ so redƞcinħ risņ of 
lastinħ damaħe to Ƽoƞr ſroſertƼ͚ its internal ǙnisĮes 
and contents͚ and tĮerebƼ sſeedinħ ƞſ recoƵerƼ and 
reͲoccƞſation time sĮoƞld be Ƽoƞr ſrioritƼ.

�edƞcinħ oƵerall ǚood risņ to a ſroſertƼ is often a 
case of combininħ manƼ seeminħlƼ small and often 
commonͲsense͚ relatiƵelƼ lowͲcost measƞres to 
maņe a Įƞħe diǖerence oƵerall. �s ǚoods are often 
brief͚ sĮortͲterm eƵents͚ bƞƼinħ time bƼ maņinħ Ƽoƞr 
ſroſertƼ as resistant as ſossible to water inħress wĮilst 
maņinħ tĮe internal ǙnisĮes resilient and recoƵerable is 
tĮe ņeƼ. �dŃacent are some ņeƼ eƻamſles of wĮat can 
be done to redƞce risņ.

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

ÎĮere oƵerland ǚoodinħ and sƞrface water ǚow from ĮeaƵƼ 
rainfall is eƻſected͚ ĮaƵinħ ſermeable eƻternal landscaſinħ 
ͬsoftͲscaſinħͭ and ſermeable driƵewaƼ ſaƵinħ can Įelſ to 
absorb and temſorarilƼ store water bearinħ down on Ƽoƞr 
ſroſertƼ and bƞƼ time before it reacĮes Ƽoƞr door.

External Flood Barriers and 
Flood Gates

Nf Ƽoƞ ĮaƵe a ħarden wall͚ consider eƻtendinħ it riħĮt aroƞnd 
Ƽoƞr ſroſertƼ to form a ſrotectiƵe bƞnd. �ƞnd walls made 
from cast inͲsitƞ concrete witĮ deeſ footinħs oǖer tĮe best 
ſrotection͚ and tĮe concrete can be disħƞised bƼ claddinħ it 
witĮ natƞral stone to maņe it more ƵisƞallƼ aſſealinħ. �reate 
continƞitƼ of tĮe encirclinħ bƞnd ſrotection bƼ installinħ 
sſecial ǚood ħates wĮicĮ can be closed and sealed for tĮe 
dƞration of tĮe ǚood.

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

*ƻtreme rainfall eƵents often brieǚƼ eƻceed tĮe caſacitƼ of 
sewers and sƞrface water drains to coſe witĮ. ¯Įis can lead 
to water bacņinħ ƞſ in tĮe drains eƵen from miles awaƼ and 
ǚoodinħ Ƽoƞr ħarden͚ driƵewaƼ and eƵen tĮe inside of Ƽoƞr 
Įoƞse Ƶia sĮowers and Î�ͽs witĮ contaminated sƞrface water 
and sewaħe.

ō mitiħate tĮis risņ͚ Ƽoƞ sĮoƞld ĮaƵe Ƽoƞr eƻternal drains 
tested to ensƞre tĮeƼ can eǖectiƵelƼ condƞct water awaƼ from 
Ƽoƞr ſroſertƼ͚ and ĮaƵe none retƞrn ƵalƵes Ǚtted in manĮoles 
to ensƞre tĮat if water ǚows tĮe wronħ waƼ͚ it will not ǚood 
Ƽoƞr ħarden or ſroſertƼ from tĮe inside oƞt.

Sealing Pathways Through the Structure

Aiħƞre 2 of �¢ ̗5500͙2015 ͣ�otential roƞtes of ǚood water 
entrƼ into a bƞildinħ ħiƵes eƻcellent adƵice on identifƼinħ 
ſatĮwaƼs tĮroƞħĮ tĮe strƞctƞre .ͣ ¯Įere are manƼ strƞctƞral 
sſecialist strƞctƞral waterſrooǙnħ ſrodƞcts and sealants 
aƵailable tĮroƞħĮ $elta iembranes wĮicĮ can address areas 
sƞcĮ as ſermeable bricņ worņ͚ wall and ǚoor Ńoints͚ and 
serƵice entrƼ ſoints. ¯Įese $elta ſrodƞcts can be combined 
witĮ otĮers from otĮer manƞfactƞrers sƞcĮ as selfͲclosinħ 
air bricņs͚ ǚood doors͚ ǚood barriers and more to ſrodƞce a 
more inteħrated solƞtion to maņe Ƽoƞr bƞildinħ enƵeloſe as 
resistant to ǚood water entrƼ as ſossible.

Flood Resilient and Recoverable Internal Finishes

Nf ǚood water enters Ƽoƞr ſroſertƼ͚ it maņes sense to ƞse 
internal ǙnisĮes wĮicĮ can be easilƼ cleaned down and wĮicĮ 
will retƞrn to tĮeir former ſerformance leƵels and ſroſerties 
followinħ a ǚood. ¢ome eƻamſles woƞld inclƞde tiled ǚoor 
ǙnisĮes͚ tiled ƞſstands instead of timber sņirtinħ boards͚ 
ͺsacriǙcialͻ lowͲleƵel ſlasterboard wĮicĮ can be remoƵed 
and reſlaced easilƼ͚ ƞsinħ cement based ĮƼdroſĮobic saltͲ
retardant restoration wall ſlasters below ǚood leƵel͚ ĮaƵinħ 
rƞħs instead of Ǚtted carſets͚ moƵinħ electrical socņets to 
a safe ĮeiħĮt͚ ǚood resilient ņitcĮens͚ Įardwood fƞrnitƞre͚ 
moƵinħ boilers or otĮer wĮite ħoods ƞſstairs or Įoƞsinħ tĮem 
at worņtoſ leƵel.

Sump & Pump Stations

$elta sƞmſ π ſƞmſ station installed witĮin a sealed strƞctƞre 
in conŃƞnction witĮ resilient internal ǙnisĮes maƼ act to ņeeſ 
internal water leƵels relatiƵelƼ low wĮen comſared witĮ tĮe 
ǚood leƵel eƻternallƼ. ¯Įis will limit damaħe caƞsed internallƼ 
and after tĮe ǚood sƞbsides͚ tĮe $elta sƞmſ station can 
ſroƵide a ƞsefƞl ſoint to wĮicĮ remaininħ water and residƞe 
can be sweſt to be ſƞmſed oƞt and disſosed of more easilƼ.

Combined Resistance and Resilience Measures

_eeſinħ water oƞt for as lonħ as ſossible bƞƼs Ƶalƞable time 
to raiseͥmoƵe Ƽoƞr belonħinħs. ¯Įe diaħram below͚ ņindlƼ 
ſroƵided for tĮis brocĮƞre witĮ ſermission of iarƼ $Įonaƞ 
π �ssociates͚ Alood �esilience �onsƞltants͚ illƞstrates manƼ 
additional low cost and straiħĮtforward risņͲmanaħement 
measƞres wĮicĮ can be simſlƼ and easilƼ installed.

͕Nmaħe sƞſſlied coƞrtesƼ of iarƼ aonħͲ$Įonaƞ t�*͚
ͺAlood iarƼͻ.  www.ǚoodmarƼ.com
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$esiħners ĮaƵe tĮe abilitƼ to inǚ ƞence and aǖ ect cĮanħe at a ƵarietƼ 
of scales. Nt is ƵitallƼ imſortant tĮat desiħners are aware of tĮe manƼ 
diǖ erent strateħies tĮat can be ƞsed to imſroƵe tĮe ǚ ood resilience 
of a strƞctƞre.

¢ƞccessfƞl ǚ ood resilient desiħn can siħniǙ cantlƼ redƞce tĮe 
eƻſosƞre and ƵƞlnerabilitƼ of a strƞctƞre and tĮe imſact of ǚ oodinħ͚ 
Įelſinħ tĮose aǖ ected to recoƵer Ɓƞicņer.  ¯Įe most sƞccessfƞl 
desiħn strateħies are tĮose wĮicĮ ſlan for botĮ water eƻclƞsion and 
water entrƼ.

¯Įe most costͲeǖ ectiƵe means of increasinħ a strƞctƞreͽs resilience 
is to imſlement measƞres at tĮe earliest staħe ſossible in tĮe desiħn 
ſrocess.

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 

Nt is ƵitallƼ imſortant 
tĮat desiħners are 
aware of tĮe manƼ 
diǖ erent strateħies tĮat 
can be ƞsed to imſroƵe 
tĮe flood resilience of a 
strƞctƞre.

Nt sĮoƞld be acceſted tĮat it is not alwaƼs tĮe best 
ſractice to aſſlƼ eƵerƼ ſossible �A� measƞre to a 
ſroſertƼ. 

¯Įe desiħnerͽs ſĮilosoſĮƼ sĮoƞld deǙ ne wĮat tĮeƼ wisĮ 
to accomſlisĮ in tĮe desiħn of tĮeir �A� measƞres and 
wĮicĮ ſrinciſles tĮeƼ will ƞse to do so.  AƞllƼ assessinħ 
tĮe risņs and identifƼinħ a robƞst and sƞitable desiħn 
ſĮilosoſĮƼ is an imſortant asſect wĮen desiħninħ a 
continƞoƞs sƼstem͚ as tĮis will not onlƼ directlƼ imſact 
on Įow tĮe sƼstem is installed͚ bƞt also in terms of anƼ 
fƞtƞre maintenance or installation reƁƞirements͚ wĮicĮ 
will directlƼ imſact tĮe ſroſertƼ owner.

• NdentifƼinħ wĮen bƞildinħ ǚ ood resilience and 
resistance are aſſroſriate 

• �edƞcinħ tĮe imſacts of ǚ oodinħ from all soƞrces
• ¯Įe ƞse of sƞitable materials and constrƞction 

tecĮniƁƞes 

Nnclƞsion of Ǚ ndinħs from tĮe Alood �isņ �ssessment ͬſrobabilitƼ͚ 
ħeoħraſĮic eƻtent͚ deſtĮ͚ ǚ ow ƵelocitƼ͚ and dƞration of eƵent͚ͭ can 
inǚ ƞence ſrotection measƞres considered at tĮe desiħn staħe.
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Ciria C790 Code of practice for property flood 
resilience 2020

�iria �̖90 ſroƵides ħƞidance on a ƵarietƼ of ſrocesses and 
measƞres wĮicĮ can be ƞsed to ſrotect bƞildinħs wĮicĮ are ſrone to 
ǚoodinħ.

¯Įe code of ſractice is desiħned for ƞse bƼ a ƵarietƼ of indiƵidƞals 
inƵolƵed in deliƵerƼ of �A� ͬ�roſertƼ Alood �esilience͚ͭ inclƞdinħ͙

• �roſertƼ owners͚ occƞſiers and manaħers ͬresidential and nonͲ
residentialͭ

• *nħineers͚ ſroſertƼ sƞrƵeƼors͚ and arcĮitects
• ianƞfactƞrers and sƞſſliers of �A� measƞres
• �onstrƞction contractors and installation comſanies ͬinƵolƵed in 

installinħ �A� measƞresͭ
• aocal aƞtĮoritƼ ſlanners͚ deƵeloſers͚ and reħƞlators sſecifƼinħ 

�A� for new bƞild and retro Ǚt sitƞations ͬſlanners͚ bƞildinħ 
control͚ risņ manaħement aƞtĮoritiesͭ.

• Nnsƞrers͚ loss adŃƞsters and insƞrance broņers
• ¢eweraħe comſanies

¯Įe code of ſractice inclƞdes siƻ standards tĮat sſecifƼ wĮat sĮoƞld 
be acĮieƵed. ¯Įe standards ſroƵide a bencĮmarņ for ħood ſractice to 
sƞſſort tĮe consistent and eǖectiƵe imſlementation of �A�. ¯ĮeƼ are͙

• Standard 1: Iaǆard �ssessment
• Standard 2: �roſertƼ ¢ƞrƵeƼ
• Standard 3: tſtions for $eƵeloſment and $esiħn
• Standard 4: �onstrƞction
• Standard 5: �ommissioninħ and IandoƵer
• Standard 6: tſeration and iaintenance

*acĮ of tĮe siƻ standards is sƞbͲdiƵided into sections comſrisinħ 
aim͚ introdƞction͚ reƁƞirements͚ to ensƞre tĮat tĮe ƞser is aware of 
tĮe obŃectiƵes in eacĮ standard and Įow to meet tĮem. ¯Įe code 
of ſractice also contains a ħlossarƼ to ensƞre tĮe ƞser ƞnderstands 
wĮat is meant bƼ ņeƼ terms sƞcĮ as ǚood risņ͚ ǚood soƞrce͚ ǚood 
resilience͚ ǚood resistance͚ ǚood recoƵerabilitƼ͚ decontamination͚ 
drƼinħ͚ ǚood maſ for ſlanninħ͚ constrƞction desiħn π manaħement 
reħƞlations 2015͚ residƞal risņ͚ soƞrce͚ ſatĮwaƼ͚ receſtor͚  aſſroſriate 
ſerson͚ nominated ſerson etc.otĮer to eƻſlore all indiƵidƞal oſtions 
and needs. Nt encoƞraħes fƞll consideration͚ ƞnderstandinħ͚ desiħn͚ 
imſlementation͚ and maintenance of �A� measƞres. 

Alood resilient desiħn sĮoƞld be seen as an oſſortƞnitƼ for ͼŃoined 
ƞſ tĮinņinħͽ in eƵolƵinħ solƞtions͚ bƞildinħ better. ¯Įere is no ͼone 
siǆe Ǚts allͽ strateħƼ for sƞccessfƞl �A�.  *acĮ tƼſe of ǚood eƵent 
Įas diǖerent cĮaracteristics tĮat inǚƞence tĮe sƞitabilitƼ of cĮosen 
desiħn strateħƼ. �onsideration ħiƵen to constrƞction materials͚ Įoƞse 
tƼſes͚ ħroƞnd conditions͚ conserƵation ſolicies and ƞser ſreferences 
sĮoƞld be incorſorated to deƵeloſ a sƞitable solƞtion.

¯Įe code of ſractice is sſlit into tĮree sections to 
simſlifƼ ƞse͙

Ciria C790A is tĮe main docƞment͚ or frameworņ͚ 
wĮicĮ needs to be followed for comſliance.

Ciria C790B ſroƵides ħƞidance and more detail on tĮe 
imſlementation of �iria �̖90�.

Ciria C790C is a sƞſſlemental docƞment intended 
for Įomeowners and bƞsinesses. Nt enables tĮe 
Įomeowner or bƞsiness owner to ƞnderstand 
wĮat ħood ſractice looņs liņe. Nt eƻſlains Įow tĮe 
code of ſractice can Įelſ͚ ħiƵes some ħeneral �A� 
adƵice͚ and contains ƞsefƞl cĮecņlists to enable tĮe 
Įomeowner or bƞsiness owner to be conǙdent tĮat 
tĮe �A� ſrofessionals emſloƼinħ tĮe code of ſractice 
containinħ tĮe siƻ standards are comſlƼinħ witĮ it.

To summarise:

�iria �̖90 �ode of ſractice for ſroſertƼ ǚood 
resilience is a ƵerƼ comſreĮensiƵe bestͲſractice 
ħƞidance docƞment sƞbͲdiƵided into siƻ clear staħes. 
Nt can be ƞsed bƼ �A� ſrofessionals and Įomeowners 
or bƞsiness owners to interact and conƵerse witĮ 
eacĮ otĮer to eƻſlore all indiƵidƞal oſtions and needs. 
Nt encoƞraħes fƞll consideration͚ ƞnderstandinħ͚ 
desiħn͚ imſlementation͚ and maintenance of �A� 
measƞres. Alood resilient desiħn sĮoƞld be seen as an 
oſſortƞnitƼ for ͼŃoined ƞſ tĮinņinħͽ in eƵolƵinħ solƞtions͚ 
bƞildinħ better. ¯Įere is no ͼone siǆe Ǚts allͽ strateħƼ 
for sƞccessfƞl �A�. *acĮ tƼſe of ǚood eƵent Įas 
diǖerent cĮaracteristics tĮat inǚƞence tĮe sƞitabilitƼ 
of cĮosen desiħn strateħƼ. �onsideration ħiƵen to 
constrƞction materials͚ Įoƞse tƼſes͚ ħroƞnd conditions͚ 
conserƵation ſolicies and ƞser ſreferences sĮoƞld be 
incorſorated to deƵeloſ a sƞitable solƞtion.
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¯Įe 3 main cĮoices of desiħn strateħƼ are͙

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

ͬ¯Įe aboƵe terms are deǙned elsewĮere in tĮis brocĮƞreͭ

$esiħners sĮoƞld taņe into consideration costs and beneǙts of 
sƞitable aſſroacĮes͚ end ƞser needs͚ end ƞser eƻſectations͚ end 
ƞser bƞdħet͚ oſeration and ſerformance reƁƞirements͚ and fƞtƞre 
ſlanned maintenance of measƞres.

�ll sſeciǙed �A� measƞres sĮoƞld maņe ƞse of ſrodƞcts and 
ſrocesses wĮicĮ are comſliant witĮ recoħnised standards and are 
sƞbŃect to warranties.

�ollaboration between manƞfactƞrers and manƞfactƞrerͲreħistered 
installers ſlaƼs a Ƶital role. ¯Įe sĮarinħ of ņnowledħe͚ oſinion and 
insiħĮt is essential to tĮe sƞccess of tĮe �A� measƞres.

Nt sĮoƞld be acceſted tĮat it is not alwaƼs best to aſſlƼ eƵerƼ 
ſossible �A� measƞre to a ſroſertƼ. Aor eƻamſle͚ wĮere strƞctƞral 
inteħritƼ is tĮoƞħĮt to be at ſotential risņ from ĮƼdrostatic ſressƞre 
dƞrinħ a ǚood͚ a water entrƼ strateħƼ maƼ be ſreferred.

Flood Resistance Design

Alood �esistance measƞres are desiħned to ņeeſ water 
oƞt of a strƞctƞre.  ¯Įis is done bƼ sealinħ all oſeninħs 
aroƞnd tĮe ħroƞnd leƵel of a ſroſertƼ and ſreƵentinħ 
water from beinħ allowed to seeſ tĮroƞħĮ.

¯Įis aſſroacĮ is tƼſicallƼ recommended to a maƻimƞm 
deſtĮ of aſſroƻimatelƼ 0.̕m͚ as ǚoods of deſtĮs 
eƻceedinħ tĮis maƼ caƞse strƞctƞral damaħe to some 
ſroſerties. Alood resistance measƞres coƵer a ranħe 
of ſrodƞcts in order to seal all aſertƞres aroƞnd tĮe 
ſerimeter of a bƞildinħ.

Flood Resilience Design

Alood �esilience measƞres are incorſorated into tĮe 
bƞildinħͽs fabric andͥor Ǚƻtƞres and Ǚttinħs to redƞce 
tĮe adƵerse conseƁƞences caƞsed bƼ ǚood water 
enterinħ tĮe ſroſertƼ.

Alood �esilience measƞres are not desiħned to ņeeſ 
water oƞt of Ƽoƞr ſroſertƼ͚ bƞt are installed to redƞce 
tĮe oƵerall imſact of a ǚood eƵent bƼ redƞcinħ damaħe 
caƞsed.

�esilience desiħn sĮoƞld taņe into accoƞnt͙

• Îater entrƼ 
• �ecoƵerabilitƼ 
• �leaninħ and ¢anitisation 
• $rƼinħ ¯imes 
• �eͲtccƞſation 
• $eͲioƞntableͥ�eſlacementͥ¢acriǙcial iaterials
• �esſoņe �rodƞcts and ieasƞres 
• ¢itƞation ionitorinħ 
• �lanninħ for tĮe Aƞtƞre

Flood Resistance, Resilience and 
Recoverability 

�ombininħ Alood �esistance͚ �esilience and 
�ecoƵerabilitƼ measƞres oǖers tĮe most inteħrated 
and eǖectiƵe aſſroacĮ to enable faster recoƵerƼ of a 
bƞildinħ after a ǚood eƵent. ¯Įis aſſroacĮ means tĮat 
sĮoƞld a ǚood eƻceed tĮe ĮeiħĮt of Ƽoƞr resistance 
measƞres͚ tĮe damaħe to tĮe bƞildinħ from ǚoodwater 
will be more limited͚ and recoƵerƼ and reoccƞſation 
times will be oſtimised.

FLOOD RESILIENCE (PFR)

Choice of Design Strategy
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¯Įe eǖ ectiƵeness and reliabilitƼ of �A� measƞres rests ƞſon correct 
imſlementation of desiħn͚ detailinħ͚ installation͚ and onħoinħ 
oſeration maintenance reƁƞirements of tĮe solƞtion.

¯Ƽſical cateħories wĮicĮ reƁƞire close scrƞtinƼ and detailinħ are͙ 

• ¢erƵice ſenetrations tĮroƞħĮ tĮe bƞildinħ enƵeloſe
• �rotection of Nnternalͥ*ƻternal tĮresĮolds
• �acņǚ ow ſreƵention to desiħn oƞt risņ of ǚ ood water inħress from 

eƻternal drains
• ÎaterͲtiħĮtness of constrƞction Ńoints and strƞctƞral Ńƞnctƞres 
• ¯Įe elimination of͚ or access to Įidden Ƶoids and caƵities to allow 

cleaninħ π sanitiǆation 
• �ontinƞitƼ of ǚ ood resistance measƞres to͚ or aboƵe $�� leƵel 

ͬaccordinħ to ǚ ood risņͭ 
• �rodƞct comſatibilitƼ witĮ aſſroſriate certiǙ cation andͥor scoſe 

for testinħ dƞrinħ installation
• �ontinƞitƼ of sƼstems to ensƞre all �A� elements sƞcĮ as 

waterſroof coatinħs and ǚ ood door frames can be inteħrated and  
linņed ƞsinħ aſſroſriate sealinħ ſrodƞcts

�A� measƞre sĮoƞld be detailed and installed in accordance witĮ 
tĮe manƞfactƞrerͽs ħƞidelines. 

ianƼ �A� ſrodƞcts reƁƞire maintenance and cleaninħ to ensƞre 
tĮeƼ continƞe to worņ.  �nnƞal serƵicinħ or ſeriodic maintenance 
maƼ be reƁƞired in order to ƞſĮold tĮe warrantƼ and ħƞarantee of 
certain ſrodƞcts.

�onseƁƞences of inadeƁƞate detailinħ can be͙

• Îater inħress 
• r̄aſſed ǚ ood water͚  resƞltinħ in damſness͚ salt contamination͚ 

bacterial ħrowtĮ and condensation
• *ƻcessiƵe latent moistƞre content in tĮe strƞctƞre͚ resƞltinħ in 

direct deterioration of materials and condensation
• tdoƞrs oriħinatinħ from traſſed bacteria in inaccessible none 

resilient and noneͲrecoƵerable materials͚ sƞcĮ as ſoroƞs ǚ oor 
insƞlation below a ǚ oor screed͚ or in a caƵitƼ wall

• ¢ewaħeͥcontamination oriħinatinħ from eƻternal sewers wĮere 
k�Íͽs ĮaƵe not been Ǚ tted͚ or from blacņ water or ħreƼ water 
remaininħ traſſed in noneͲresilient materials 

• $isrƞſtiƵe and eƻcessiƵe striſͲoƞt and remedial worņs followinħ 
a ǚ ood͚ dƞe to lacņ of inclƞsion of resilient and recoƵerable 
materials at tĮe desiħn staħe 

• ¢trƞctƞral damaħe or deͲstabilisation of tĮe bƞildinħ͚ reƁƞirinħ 
sſecialist inſƞt to rectifƼ

• ÎorstͲcase scenario͚ strƞctƞral collaſse

�arefƞl detailinħ ſlaƼs a crƞcial role in �A� desiħn. ÎĮicĮeƵer 
strateħƼ or combination of �A� measƞres is adoſted͚ consideration 
sĮoƞld be ħiƵen to tĮe correct detailinħ to desiħn oƞt ſotential risņ.

Detailing
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Alood �eſorts and desiħn ſroſosals sĮoƞld 
clearlƼ sƞmmarise tĮe desiħn obŃectiƵes. 
¯Įese sĮoƞld be ſroƵided to tĮe client witĮ 
an aſſroſriate leƵel of detail͚ ƞsinħ sƞitable 
lanħƞaħe to commƞnicate in a concise and 
loħical manner for tĮe client to ƞnderstand.  

¯Įe reſort sĮoƞld ĮiħĮliħĮt anƼ maŃor risņs 
or Ƶƞlnerabilities identiǙed dƞrinħ tĮe site 
sƞrƵeƼ and sĮoƞld ǚaħ ƞſ and ƞncertainties. 
¯Įe reſort sĮoƞld inclƞde all releƵant 
constrƞction details͚ ſroſertƼ cĮaracteristics 
and sƞsceſtibilitƼ of tĮe strƞctƞre to ǚoodinħ 
ħiƵen its sƞrroƞndinħs͚ desiħn͚ strƞctƞre͚ 
materials ƞsed͚ condition and adaſtations.

FLOOD RESILIENCE (PFR)

Flood Reports and Proposals 
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A suggested format for reports: 

CONCLUSIONS & RECOMMENDATIONS:

¢teſ bƼ steſ solƞtion
aist all �A� measƞres to be installed and wĮƼ
$eǙne in ſrinciſle all aſſroſriate ſersons and aħencies to be 
inƵolƵed in desiħn and installation of �A� measƞres and wĮat 
tĮeir ſotential roles will be.
¢tate Įow tĮe ſroſosed �A� solƞtion meets cƞrrent best 
ſractice ħƞidance
¢tate Įow ſroſosed �A� solƞtion meets client eƻſectations
¢tate anƼ limitations on wĮat tĮe ſroſosed �A� measƞre will 
or will not acĮieƵe
$eǙne anƼ liņelƼ onħoinħ serƵice and maintenance 
reƁƞirements
$eǙne role of end ƞserͥclient in installation of certain deͲ
moƞntable measƞres dƞrinħ a ǚood eƵent

OUTLINE SPECIFICATION:

� steſͲbƼͲsteſ list of eacĮ consecƞtiƵe staħe of tĮe 
installation͚ from ƵerƼ start to ǙnisĮ͚ deǙninħ wĮo does wĮat 
and wĮen͚ to be ƞsed as a basis for a later site meetinħ 
inƵolƵinħ all ſarties͚ at wĮicĮ staħe tĮis can be tweaņed or 
amended accordinħlƼ͚ and aħreed between all ſarties.

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

� Ǚnal section to note tĮe reƁƞirement for tĮe clientͥend ƞser 
to receiƵe a comſreĮensiƵe set of docƞments relatinħ to tĮe 
aboƵe͚ and to state tĮat tĮe installation mƞst be insſected and 
siħned oǖ bƼ an aſſroſriate ſerson at ſroŃect comſletion.

INTRODUCTION:

• �roſertƼ leƵel ǚood risņ assessment
• ¢oƞrce identiǙcation and analƼsis
• �atĮwaƼ identiǙcation and analƼsis
• �eceſtor identiǙcation and analƼsis
• ¶nderstandinħ tĮe ǚoodinħ liņeliĮood at tĮe bƞildinħ 

location
• �isņ assessment

OBJECTIVES:

$eǙne ſarameters in ſroſortion to risņ assessment aboƵe
$eǙne ƞser eƻſectations

NOMINATIVE STANDARDS:

�¢ ̗5500͙2015
�¢ ̗102͙2022

OTHER REFERENCES:

�N�N� �̖90͙2020
�onǙeld �eſort͚ etc.

PROPERTY SURVEY:

*stablisĮ condition of constrƞctionͥbƞildinħ fabric 
• $ilaſidated
• Alood damaħed
• kew bƞild
• r̄aditional
• �ƞrrent leƵel of �A� establisĮed
• �ƞrrent easeͥſracticalitƼ of recoƵerƼ establisĮed

FINDINGS:

�ĮƼsical obserƵations ͬtĮe ǚoor Įad sƞǖered from ĮeaƵe͚ etc.ͭ
kote moistƞre readinħs or �I readinħs wĮere aſſlicable

OPTIONS FOR DEVELOPMENT AND DESIGN:

�eͲdeǙne ƞser eƻſectations
ÎĮat ſotential �A� oſtions tĮere are in liħĮt of tĮe Ǚndinħs
�ost Ƶ risņͥbeneǙt discƞssion witĮ endͲƞser
$eǙne fƞtƞre maintenance and serƵicinħ of �A� measƞres
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FLOOD RESILIENCE (PFR)

Flood Resistance, Resilience and Recoverability 

CASE STUDY: BRE FLOOD RESILIENT HOME

¯Įe ��* Íictorian terrace͚ oriħinallƼ bƞilt in 1̗55͚ was transformed 
into tĮree enerħƼ eǗcient terraced Įomes to create a liƵinħ 
refƞrbisĮment laboratorƼ.  ¯Įe 3 ſroſerties witĮin tĮe Íictorian 
terrace are͙ ¯Įe Alood �esilient Iome͚ ¯Įe $ementia AriendlƼ 
�ƞildinħ͚ and a kƞrserƼ.

¯Įe Alood �esilient Iome Įas been adaſted to be resistant to 
ǚoodinħ from eƻternal ǚood water ƞſ to ̕00mm ͬ2 feetͭ deeſ͚ and 
to be resilient and recoƵerable dƞe to tĮe eǖects of beinħ ǚooded to 
ħreater deſtĮs.   Nt Įas been desiħned witĮ sſeedƼ ǚood recoƵerƼ in 
mind͚ and be sƞitable to moƵe bacņ into in a ƵerƼ sĮort time after a 
ǚood incident.

¯Įe ��* Alood �esilient Iome aims to sĮowcase tĮe beneǙts of 
ǚood resilient and recoƵerable materials͚ wĮicĮ coƞld be installed 
in a tƼſical Įome liņe tĮis͚ tĮat will minimise damaħe caƞsed bƼ 
sƞbseƁƞent ǚoodinħͤ Nt also sĮows Įow simſle measƞres sƞcĮ as 
ſlacinħ electrical socņets and aſſliances ĮiħĮer ƞſ walls and ƞsinħ 
doors and windows witĮ ǚood resistinħ seals can Įelſ minimise 
fƞtƞre damaħe. �nd͚ if water does ħet in͚ an aƞtomatic $elta sƞmſ 
and ſƞmſ ƞnit connected to discreet inlet drains in tĮe ǚoor ƁƞicņlƼ 
ſƞmſs water oƞt of tĮe Įoƞse aħain. ¯Įis aims to ņeeſ water leƵels 
inside low relatiƵe to tĮose oƞtside͚ tĮerebƼ minimisinħ damaħe͚ and 
it also ſroƵides a ƞsefƞl cleanͲƞſ ſoint to wĮicĮ residƞal ǚood water 
and contaminants can be sweſt and disſosed of.

Nn 201̕ $elta iembranes ¢Ƽstems was deliħĮted 
to attend a series of meetinħs cĮaired bƼ tĮe ��* to 
discƞss Alood �esilience measƞres in a bid to redƞce 
tĮe sƞǖerinħ eƻſerienced bƼ tĮoƞsands of Įome and 
bƞsiness owners wĮilst considerinħ tĮe Ƶast cost 
imſlications to Įomeowners and insƞrers in maņinħ 
ſroſerties more resilient in tĮe face of ǚoodinħ. 

$elta iembrane ¢Ƽstems aimited ſrodƞced tĮe 
sſeciǙcation for tĮe ��* Alood �esilient Iome witĮ 
tĮe assistance of ]oĮn tͽ�rien͚ ��* �ssociate $irector 
�onstrƞction NnnoƵation͚ and $elta �eħistered Nnstaller 
�roten ¢erƵices atd.
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¯Įis sſeciǙcation for tĮe ��* Alood �esilient Iome ƞses tĮe same sſecialist tecĮnoloħƼ and ſrodƞcts $elta ĮaƵe ƞsed for manƼ 
Ƽears in basements and below ħroƞnd strƞctƞres͚ witĮ additional consideration ħiƵen to Įow we coƞld adaſt tĮese to worņ in ǚood 
sitƞations. Nn addition to ǚood water enterinħ tĮroƞħĮ oſeninħs to ſroſerties ͬsƞcĮ as doorwaƼs͚ air bricņs and windowsͭ bƞildinħs 
also sƞǖer in some cases witĮ ħroƞnd water͚  driƵen bƼ ǚood water disſlacement͚ risinħ ƞſ tĮroƞħĮ tĮe ǚoor constrƞction͚ caƞsinħ 
eƵen more eƻtensiƵe damaħe.

¯Įe sſeciǙcation centres aroƞnd tĮe ƞse of $elta sſecialist waterͲblocņinħ ſrodƞcts͚ ņnown as ¯Ƽſe � ͺbarrier sƼstemͻ ſrodƞcts 
to increase tĮe inteħral water resistance of tĮe strƞctƞre itself͚ bacņed ƞſ bƼ an internal ¯Ƽſe � ͺdrained ſrotectionͻ sƼstem͚ 
incorſoratinħ a $elta i¢500 caƵitƼ drainaħe wall membrane͚ a $elta i¢20 caƵitƼ drainaħe ǚoor membrane͚ Įidden $elta 
ſerimeter drainaħe cĮannels and ǚoorͲmoƞnted drainaħe inlets͚ and a $elta $ƞal Í3 sƞmſ and ſƞmſ ƞnit witĮ ĮiħĮ leƵel alarm and 
batterƼ bacņƞſ.

ÎitĮ a fƞrtĮer modiǙcation to comſliment tĮe eǖectiƵeness 
of tĮe ſerimeter drainaħe cĮannel sƼstem͚ 110mm standard 
ƞnderħroƞnd ſlastic drainaħe ſiſeworņ can be laid beneatĮ 
tĮe ǚoor slab witĮ ſeriodic 90Ͳdeħree ƞſtƞrns wĮicĮ 
ǙnisĮ ǚƞsĮ witĮ tĮe ǚoor ǙnisĮes. ¯Įese can be located in 
ƞnobtrƞsiƵe locations and coƵered witĮ a small ħrill to ſroƵide 
a series of secret oſen ǚoor ħƞllies. ¯Įis will ſicņ ƞſ anƼ 
ǚood water tĮat maƼ ĮaƵe seeſed ſast ¯Ƽſe � barrier sƼstem 
ſrodƞcts or otĮer ǚood defences sƞcĮ as ǚoor doors or ǚood 
barriers͚ and drain it direct to tĮe sƞmſ station͚ so ņeeſinħ 
internal water leƵels low and redƞcinħ damaħe.  Aloors 
are tƼſicallƼ tiled to allow fast cleaninħ and recoƵerƼ͚ bƞt 
consideration sĮoƞld also be ħiƵen to installinħ ǚood resilient 
insƞlation͚ screeds͚ and sacriǙcial ſlasterboard. �ccess to 
Įidden Ƶoids sĮoƞld be considered to allow tĮoroƞħĮ cleaninħ 
oƞt of contaminated water and associated bacteria͚ wĮicĮ 
coƞld otĮerwise remain traſſed and ſroſaħate lonħ after tĮe 
ǚood eƵent itself.

How Does This Technology Work?

Alood water enters a Įome caƞsinħ eƻtensiƵe damaħe to tĮe 
fabric wĮicĮ leads to Nnsƞrers aſſointinħ a loss adŃƞster to 
assess tĮe eƻtent of tĮe damaħe and tĮe claim. ¯Įe striſͲ
oƞt beħins and tƼſicallƼ follows witĮ tĮe imſlementation of 
deĮƞmidiǙers to drƼ oƞt tĮe strƞctƞre͚ tĮis taņes manƼ montĮs 
and Nnsƞrers bear Įƞħe Ǚnancial bƞrden witĮ not onlƼ tĮis 
ſrocess͚ bƞt also witĮ tĮe ſrocess of reinstatement costs and 
ſroƵidinħ alternatiƵe accommodation for tĮeir clients in tĮe 
interim. ¯Įe ��* states tĮat masonrƼ ƞnder tƼſical conditions 
will drƼ oƞt at a rate of aſſroƻimatelƼ 1 incĮ ſer montĮ ſer 
tĮicņness of sƞbstrate.

Alood water also contains contaminants wĮicĮ reƁƞire tĮe 
walls and ǚoor to be steriliǆed. Nn order to siħniǙcantlƼ redƞce 
downtime͚ $elta caƵitƼ drainaħe membranes ͬ$elta i¢ 
500 for walls and $elta i¢20 for ǚoor slabsͭ can be Ǚtted. 
¯Įese dimſled membranes comſrise an I$�* eƻtrƞded 
sĮeet wĮicĮ acts as an air ħaſ and a Ƶaſoƞr barrier͚  tĮerebƼ 
ſroƵidinħ an immediate barrier aħainst tĮe eǖects of salts 
and contamination͚ so allowinħ fast tracņ reinstatement of 
internal ǙnisĮes͚ and at tĮe same time allowinħ for walls to drƼ 
ſassiƵelƼ oƵer time.

�rior to tĮe $elta caƵitƼ drainaħe membranes beinħ installed͚ 
we enable ǚood water enterinħ tĮe strƞctƞre to be controlled 
and drained awaƼ bƼ installinħ $elta ſerimeter drainaħe 
cĮannels rebated into tĮe ǚoor slab. ¯Įe drainaħe cĮannels 
collect ſenetratinħ water from beĮind tĮe $elta wall and ǚoor 
membranes and immediatelƼ direct it to tĮe $elta ſacņaħed 
ſƞmſ station wĮicĮ Įoƞses two sƞbmersible ſƞmſs. �ƞmſinħ 
caſacitƼ deſends ƞſon wĮicĮ $elta ſƞmſ is sſeciǙed͚ bƞt 
at tĮe lower end of tĮe ſerformance sſectrƞm a $elta $ƞal 
sƞmſ and ſƞmſ station will discĮarħe aſſroƻimatelƼ 2 litres 
ſer second ſer ſƞmſ͚ and some $elta ſƞmſs will discĮarħe 
aſſroƻimatelƼ ̕ litres ſer second ſer ſƞmſ.
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CASE STUDY: EDENSIDE BARN

*denside �arn is a ſriƵatelƼ owned barnͲconƵersion ſroſertƼ wĮicĮ 
featƞred as ſart of tĮe widelƼͲacclaimed �ƞmbria Alood �esilient 
¢Įowcase �roŃect in 201 ͚̖ followinħ tĮe deƵastation broƞħĮt bƼ 
¢torm $esmond in 2015.

¯Įe ſroſertƼ is located on idƼllic farmland close to tĮe banņs of tĮe 
riƵer *den in tĮe ſictƞresƁƞe *den ÍalleƼ͚ �ƞmbria.  *denside �arn 
Įas ſeriodicallƼ sƞǖered witĮ riƵer ǚoodinħ wĮen tĮe riƵer *den Įas 
bƞrst its banņs͚ leaƵinħ it ƞninĮabitable and tĮe owners ĮaƵinħ to 
seeņ alternatiƵe accommodation.

Nn conŃƞnction witĮ iarƼ $Įonaƞ commƞnitƼ ǚood sſecialist͚ �dler 
and �llen disaster recoƵerƼ sſecialists͚ and �Ɓƞobeƻ sſecialist 
manƞfactƞrer of ǚood resilient ſrodƞcts͚ $elta iembrane ¢Ƽstems 
aimited was asņed to contribƞte to tĮe desiħn and installation of a 
robƞst ǚood resilient and recoƵerable solƞtion incorſoratinħ $eltaͽs 
ƞniƁƞe tecĮnical ņnowledħe and ſrodƞcts.

$eltaͽs solƞtion incorſorated best ſractice ħƞidance 
ħiƵen in BS 85500:2015 Flood resistant and resilient 
construction – guide to improving the flood 
performance of buildings, wĮicĮ adƵocates realistic 
strateħies wĮicĮ ſlan for water eƻclƞsion bƞt also 
allow for water entrƼ.  $elta �eħistered Nnstaller �eter 
�oƻ aimited Ƶolƞnteered tĮeir time to install tĮe $elta 
ſrodƞcts on tĮis ſroŃect.

¯Įe eƻistinħ strƞctƞre consisted of solid stone walls͚ 
some internal blocņ wall lininħs͚ and a ħood ƁƞalitƼ 
concrete ǚoor slab. �ll ſotential ſatĮwaƼs for ǚood 
water inħress were identiǙed and sealed.

¯Įe interfaces between tĮe wall and ǚoor needed to 
oǖer a watertiħĮt seal to inĮibit inħress between tĮe 
ǚoor slab and tĮe wall wĮicĮ was acĮieƵed bƼ ſointinħ 
in ƞsinħ concaƵe Ǚllets of sliħĮtlƼ eƻſandinħ $elta 
_oster �eſair iortar �lƞs. ¯Įe water resistance of 
internal ſointinħ between Ńoints in tĮe stoneworņ was 
also imſroƵed ƞsinħ $elta _oster �eſair iortar �lƞs. 

¯Įe eƻistinħ internal sƞbstrates were treated ƞsinħ 
$elta _oster �olƼsil ¯B500͚ a sƞrface sealinħ antiͲ
lime and saltͲinĮibitinħ ſrimer͚  and tĮe internal faces 
of tĮe stone walls were coated ƞsinħ �olƼƞrea͚ a 
sſraƼͲaſſlied dƞrable ſlastic coatinħ͚ witĮ two coats 
of $eltaͽs waterͲbased *ſoƻƼ oƵer tĮe eƻistinħ ǚoor 
slab. ¯Įese ſrodƞcts worņed toħetĮer to ſroƵide an 
imſerƵioƞs͚ nonͲabsorbent͚ nonͲmoistƞreͲemittinħ͚ 
recoƵerable ǙnisĮ͚ ſrior to ceramic ǚoor tiles sealed 
ƞsinħ waterſroof ħroƞt beinħ aſſlied oƵer.

ÎaterſrooǙnħ continƞitƼ witĮ eƻistinħ eƻternal wallͲ
moƞnted frames for eƻistinħ eƻternal ǚood barriers was 
acĮieƵed from inside to oƞtside ƞsinħ $elta _oster k�1 
BreƼ �rƼstalline ¢lƞrrƼ and $elta _oster A¢Í ǚeƻible 
Ńoint sealant.

Nnternal ͺsacriǙcialͻ Įoriǆontal ſlasterboard lininħs were 
installed oƵer an internal metal tracņ drƼ lininħ frame͚ 
witĮ a Įoriǆontal Ńoint at worņtoſ ĮeiħĮt͚ coƵered bƼ a 
remoƵable dado rail. Nn tĮe eƵent of a ǚood͚ tĮis lowͲ
leƵel ſlasterboard coƞld easilƼ be remoƵed to allow 
reͲǙƻinħ later if it coƞld be saƵed in time͚ or comſlete 
reſlacement͚ and tĮe Ƶoid beĮind coƞld be accessed 
for cleaninħ.

tƵerall͚ tĮe aboƵe sſeciǙcation reſresented a ĮiħĮlƼ 
eǗcient͚ simſle͚ inteħrated͚ and relatiƵelƼ lowͲcost 
solƞtion ſrodƞced bƼ collaboration and ͺŃoined ƞſ 
tĮinņinħͻ between diƵerse sſecialists.

FLOOD RESILIENCE (PFR)

Flood Resistance, Resilience, and Recoverability

...a ĮiħĮlƼ eǗcient͚ simſle͚ 
inteħrated͚ and relatiƵelƼ 
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sſecialists.
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Delta Design Principles

�roſertƼ Alood �esilience ͬ�A�ͭ is alwaƼs a besſoņe͚ desiħnͲ
led aſſroacĮ informed bƼ tĮe ƞniƁƞe circƞmstances of eacĮ 
indiƵidƞal ſroſertƼ. Nn essence͚ and in its ſƞrest sense͚ it is an 
aſſroacĮ to cĮanħinħ tĮe bƞilt enƵironment to better deal witĮ 
ǚood risņ.

Maintainable Designs

�A� measƞres sĮoƞld be desiħned and installed witĮ 
ſracticalitƼ of installation and maintainabilitƼ in mind.  �ll 
comſonents of tĮe $elta sƼstem sĮoƞld be accessible for botĮ 
insſection and maintenance.

Flood Testing/Integrity Testing

¯Įe inteħritƼ of tĮe �A� measƞre sĮoƞld be cĮecņed and 
insſected at eacĮ staħe of installation and immediatelƼ ƞſon 
comſletion. Nf tĮere is a delaƼ before Ǚnal ĮandoƵer or tĮe 
laƼinħ of ſermanent coƵerinħs͚ or tĮe ſroſertƼ sĮoƞld ǚood 
in tĮe interim͚ a second insſection is stronħlƼ recommended. 
�s witĮ all waterſrooǙnħͲbased sƼstems͚ tĮe scoſe for testinħ 
dƞrinħ installation sĮoƞld be considered as ſart of tĮe desiħn.

Registered Installer Network

�s manƞfactƞrers of ƁƞalitƼ sƼstems͚ it is imſeratiƵe for 
$elta to worņ witĮ ƁƞalitƼ installation comſanies. �t $elta͚ 
we ſride oƞrselƵes ƞſon ĮaƵinħ bƞilt a networņ of ĮiħĮlƼ 
ƁƞaliǙed͚ reliable͚ $elta �eħistered Nnstallers. ¯Įe $elta 
�eħistered Nnstaller ketworņ is an elite ħroƞſ of eƻſerienced 
$elta ¢Ƽstem installers wĮo sĮare oƞr Ƶalƞes ͯ a dedication 
to ƁƞalitƼ͚ aƞtĮenticitƼ͚ and eƻceſtional cƞstomer serƵice. 
tƞr $elta �eħistered Nnstaller ſartners all ĮaƵe eƻtensiƵe 
eƻſerience of worņinħ witĮ and installinħ $elta ¢Ƽstems. ¯Įis 
means Ƽoƞ can be conǙdent of a timelƼ͚ eǗcient installation͚ 
carried oƞt witĮ tĮe minimƞm of disrƞſtion and fƞss. �ll $elta 
�eħistered Nnstallers adĮere to strict membersĮiſ criteria and 
are reƁƞired to attend reħƞlar traininħ sessions͚ as well as 
demonstratinħ ƁƞalitƼ of worņmansĮiſ before accreditation.

Delta Pumps Registered Installer Network 

¢ƞmſ π �ƞmſ sƼstems can form a critical ſart of besſoņe �A� 
measƞres and wĮere installed͚ tĮe sƞmſ and ſƞmſ sƼstems 
mƞst be maintained on a reħƞlar basis. $elta recommends 
tĮat a ƁƞaliǙed ſƞmſ enħineer sĮoƞld eƻamine and serƵice 
tĮe ſƞmſinħ eƁƞiſment at least eƵerƼ ̆̇ montĮs. Aollowinħ 
initial commissioninħ of tĮe sƼstem͚ a serƵice is recommended 
witĮin tĮe Ǚrst siƻ montĮs.  ¢ƞmſ ſƞmſs͚ beinħ mecĮanical 
deƵices͚ maƼ fail or lose eǗciencƼ if not maintained.  �eħƞlar 
serƵicinħ of sƞmſ ſƞmſs will imſroƵe eǗciencƼ and eƻtend 
tĮe life of tĮe ſƞmſs.  �ll $elta ſƞmſinħ sƼstems can be 
commissioned͚ maintained and serƵiced bƼ a $elta �eħistered 
�ƞmſ ¢erƵicinħ ſroƵider or tĮe $elta �eħistered Nnstaller.

� certiǙed $elta �eħistered �ƞmſ ¢erƵicinħ ketworņ ſroƵider 
can oǖer a ̊ͲƼear eƻtended warrantƼ ſeriod on $elta �ƞmſs 
ͬsƞbŃect to terms and conditionsͭ. *ƻtended warranties are a 
waƼ of obtaininħ eƻtra ſrotection and ſeace of mind for $elta 
�ƞmſs in addition to tĮe standard warrantƼ oǖered. $elta 
�eħistered �ƞmſ ¢erƵicinħ ketworņ ſroƵiders will reħister 
tĮe $elta �ƞmſ on tĮe cƞstomerͽs beĮalf for an eƻtended 
manƞfactƞrerͽs warrantƼ.

Guarantees

$elta iembrane ¢Ƽstems aimited oǖer a ̈̅ͲƼear �rodƞct 
Bƞarantee on membranes͚ seals͚ and Ǚƻinħs wĮen a $elta 
�eħistered Nnstaller Įas installed a $elta ¯Ƽſe � �aƵitƼ 
$rainaħe ¢Ƽstem.

Design Principles
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Product Code
$i¢ ̗50

Product Code
$i¢ 005 Ͳ 2m ƻ 20m
$i¢ 00̖ Ͳ 2.̓m ƻ 20m

$elta i¢ 500 Aire �etardant

Description

$elta i¢ 500 Aire �etardant is an ̗mm stƞdded caƵitƼ drain 
membrane witĮ a *ƞroclass Ǚre ratinħ of �Ͳ¢2͚ d0 ͬ*k 13501Ͳ 1͙201̗͚ͭ 
sƞitable for ƞse on internal faces of walls͚ ǚoors and Ƶaƞlted ceilinħs 
as ſart of a water manaħement or damſ ſrooǙnħ sƼstem.
�oll ¢iǆe͙ 2.̓m ƻ 20m

Features

• ̗mm stƞdded ſroǙle 
• ��� �ſſroƵed 
• �omſressiƵe ¢trenħtĮ͙ Ϊ250 ņkͥm̓ 
• $rainaħe caſacitƼ͙ 2.25 lͥs m̓ 
• �¢ ̗102͙2022 ¯Ƽſe � ÎaterſrooǙnħ �rotection 
• ¢ƞitable for ÎaterſrooǙnħ and damſ ſrooǙnħ 
• ¢ƞitable for ǚood resilience ͬ�A�ͭ 
• �esistant to cĮemicals͚ root ſenetration͚ rotſroof

FLOOD RESILIENCE (PFR)

Type C Membranes

$elta i¢ 500

Description

$elta i¢ 500 is a Ƶirħin I$�*͚ ̗mm stƞdded ¯Ƽſe � caƵitƼ drainaħe 
membrane tĮat is sƞitable for ƞse on internal faces of walls͚ ǚoors 
and Ƶaƞlted ceilinħs as ſart of a water manaħement or damſ 
ſrooǙnħ sƼstem. $elta i¢ 500 ſroƵides an eǖectiƵe barrier to tĮe 
transmission of salts and otĮer contaminants. 

��$ Ǚles are aƵailable for download from oƞr website.
Íisit͙ www.deltamembranes.comͥtecĮnicalͥtecĮnicalͲdrawinħsͲ
ǚoodͲresilienceͲresistanceͲandͲrecoƵerabilitƼͥ

Features

• ̗mm clear stƞdded ſroǙle 
• �omſressiƵe ¢trenħtĮ͙ Ϊ250 ņkͥm̓ 
• $rainaħe caſacitƼ͙ 2.25 lͥs m̓ 
• ��� �ſſroƵed 
• �esistant to cĮemicals͚ root ſenetration͚ rot ſroof
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$elta i¢ 20

Description

$elta i¢ 20 is an 20mm stƞdded͚ ¯Ƽſe � caƵitƼ drainaħe membrane 
tĮat is sƞitable for ƞse on internal sƞrfaces of ǚoor slabs͚ and also on 
internal sƞrfaces of retaininħ wall strƞctƞres wĮere a ĮiħĮer drainaħe 
caſacitƼ is reƁƞired. ¯Įis Ƶirħin IiħĮͲ$ensitƼ �olƼetĮƼlene ͬI$�*ͭ 
membrane creates a larħe 1̓ litres ſer sƁƞare meter Ƶoid͚ ideal for 
ĮiħĮ leƵels of water manaħement. �oll ¢iǆe͙ 2m ƻ 20m

Features

• 20mm stƞdded ſroǙle sƞitable for ĮiħĮer Ƶolƞmes of water 
ſenetration 

• ��� �ſſroƵed 
• �omſressiƵe ¢trenħtĮ͙ Ϊ150 ņkͥm̓ 
• $rainaħe caſacitƼ͙ 10 lͥ¢ m̓ 
• �¢ ̗102͙2022 ¯Ƽſe � ÎaterſrooǙnħ �rotection 
• ¢ƞitable for ÎaterſrooǙnħ and damſ ſrooǙnħ 
• ¢ƞitable for ǚood resilience ͬ�A�ͭ 
• �esistant to cĮemicals͚ root ſenetration͚ rot ſroof

$elta �¯

Description

$elta �¯ is an ̗mm stƞdded͚ ¯Ƽſe � caƵitƼ drainaħe membrane witĮ 
a mesĮed face for direct aſſlication of render or adĮesiƵe dabs tĮat 
is sƞitable for ƞse in basement waterſrooǙnħ for new and eƻistinħ 
strƞctƞres.  $elta �¯ can also be ƞsed in aboƵe ħroƞnd aſſlication 
to ſroƵide a damſ ſroof barrier and to isolate internal ǙnisĮes from 
ĮƼħroscoſic salt contamination.

Features

• ̗mm stƞdded ſroǙle 
• �omſressiƵe ¢trenħtĮ͙ ̖0 ņkͥm̓ 
• $rainaħe caſacitƼ͙ 5 lͥs m̓ 
• �n eǖectiƵe barrier to tĮe transmission of salts͚ liƁƞid water and 

water Ƶaſoƞr 
• �esistant to cĮemicals͚ root ſenetration͚ rot ſroof͚ neƞtral towards 

drinņinħ water

Product Code
$i¢ 009

Product Code
$i¢ 001 Ͳ 1.5m ƻ 10m
$i¢ 002 Ͳ 2m ƻ 20m
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$elta �acņaħed �ƞmſinħ ¢tations

Description

¯Įe conceſt of a $rained �aƵitƼ ¢Ƽstem is to collect and manaħe 
anƼ ħroƞndwater wĮicĮ breacĮes tĮe inteħritƼ of a strƞctƞre bƼ 
manaħinħ͚ collectinħ and discĮarħinħ sƞcĮ free water Ƶia a sƞitable 
eƵacƞation ſoint sƞcĮ as a $elta �acņaħed �ƞmſ ¢tation.

$elta oǖ er a comſreĮensiƵe ranħe of �acņaħe �ƞmſ ¢tations wĮicĮ 
are sƞitable for tĮe eƵacƞation of Broƞndwater͚  ¢ƞrface water͚  Aoƞl 
water and Alood water.  

Nn additional we oǖ er besſoņe cĮambers for larħer ſroſerties.

FLOOD RESILIENCE (PFR)

Pumps and Drainage

�ƞddle�al

Description

¯Įe �ƞddle�al is a sƞbmersible emerħencƼ dewaterinħ set. Nt 
contains a stainless steel ſƞmſ witĮ bƞiltͲin leƵel switcĮ͚ inteħrated 
cĮecņ ƵalƵe and moƞntinħ bracņet amonħ otĮer beneǙ cial 
comſonents.

¯Įe �ƞddle�al can be ƞsed for emerħencƼ dewaterinħ and is a ſlƞħ 
and ſlaƼ ſrodƞct tĮat can be ƞsed anƼwĮere tĮat ǚ oodinħ maƼ occƞr.

Alood�ƞddƼ

Description

¯Įe Alood�ƞddƼ Įas been deƵeloſed to be ƞsed ſrimarilƼ in 
emerħencƼ ǚ oodinħ sitƞations͚ Ƽet it can also be ƞtilised for 
dewaterinħ ǚ at areas͚ sƞcĮ as basementsͥcellars͚ commercial 
ſremises͚ or areas liable to ǚ oodinħ. ¯Įe dewaterinħ ņit consists of 
a stainless steel ſƞmſ witĮ bƞiltͲin leƵel switcĮ͚ moƞntinħ bracņet͚ 
10m ſƞmſ cable and 10m of laƼ ǚ at Įose witĮ Ɓƞicņ release 
coƞſlinħs. ¯Įe ſarticle siǆe sĮoƞld not eƻceed a siǆe of 10mm.
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FLOOD RESILIENCE (PFR)

Alarms and Battery Backup

�larms and �ontrol �anels

Description

IiħĮ leƵel water alarms or ĮiħĮͲleƵel alarms ſroƵide a warninħ 
wĮen ĮiħĮ water leƵels are detected in �acņaħed �ƞmſinħ ¢tations 
ͬsƞmſ ſƞmſ cĮambersͭ or if tĮere is an increase in Ƶolƞme of water 
enterinħ a ſroſertƼ.

¯Įe $elta Ia� is an indeſendent ĮiħĮ water leƵel alarm witĮ an ̗5 
d� aƞdible alarm and a*$ statƞs disſlaƼ on tĮe front fascia.  ¯Įe 
$elta Ia� is simſle to install and oǖ ers tĮree ƵoltͲfree contacts for 
connection to eƻternal sƼstems.

Features

• �n internal batterƼ ensƞres continƞoƞs ſrotection in tĮe eƵent
• of mains ſower failƞre
• �ƞicņ and simſle installation
• �obƞst and reliable ĮiħĮ water alarm
• Nnclƞdes a mini ǚ oat switcĮ and $elta Aloat ¢Įroƞd
• a*$ͽs for Ƶisƞal statƞs and warninħ
• iƞte and reset bƞttons
• ¯Įree ƵoltͲfree contacts for connection to eƻternal sƼstems
• �an be retroǙ tted

�atterƼ �acņƞſs

Description

¯Įe $elta �atterƼ �acņƞſ is sſeciǙ callƼ desiħned for �acņaħed 
�ƞmſ ¢tations ͬsƞbmersible ſƞmſsͥsƞmſ ſƞmſsͭ wĮen tĮere is a 
loss of mains ſower.

¯Įe $eltaͽs �atterƼ �acņƞſs ſroƵide abƞndant batterƼ bacņƞſ ſower͚  
so Ƽoƞr �acņaħed �ƞmſ ¢tation ͬsƞmſ ſƞmſsͭ continƞe worņinħ 
tĮroƞħĮ sĮort and mediƞm lenħtĮ ſower oƞtaħes. ¢afeħƞardinħ 
Ƽoƞr sƞmſ ſƞmſ eƁƞiſment and ņeeſinħ basement and strƞctƞres 
remaininħ drƼ.

¢imſle to ƞse and easƼ to install.

Features

• ¢ſeciǙ callƼ desiħned for sƞmſ ſƞmſ aſſlications 
• �aſable of rƞnninħ ſrimarƼ or secondarƼ ſƞmſͬsͭ
• ÎallͲmoƞnted for safetƼ 
• NndƞstrƼ leadinħ bacņƞſ ſower 
• $iħital disſlaƼ to sĮow statƞs and comſreĮensiƵe faƞlt codes 
• ÍirtƞallƼ inaƞdible and oǖ ers tamſerͲſroof installation

Alarms and Battery Backups
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_oster _$ ¢Ƽstem ͯ Îaterstoſ

_oster _$ ¢Ƽstem ͯ Îaterstoſ ͬinclƞdinħ _$ �ase͚ _$ �litǆ and _$ 
¢ealerͭ. _oster _$ ¢Ƽstem stoſs actiƵe water inħress and eǖectiƵelƼ 
seals oǖ ſressƞriǆed water from tĮe neħatiƵe side witĮin seconds͜ 

Features

• Îaterſroof sealinħ comſoƞnd 
• Aast ¢ettinħ 
• �an be aſſlied to all mineral sƞbstrates 
• ¢ƞitable for watertiħĮt reſairs to sƞbstrates 
• ÎatertiħĮt ǙnisĮ 
• �an be ƞsed internallƼ and eƻternallƼ on concrete͚ bricņworņ͚ 

blocņworņ or masonrƼ

_oster k� 1

_oster k�1 is a mineralͲcoated waterſrooǙnħ slƞrrƼ containinħ 
crƼstallisinħ and caſillarƼͲſlƞħħinħ aħents. Nt can be ƞsed for 
waterſrooǙnħ aħainst ħroƞnd moistƞre and for nonͲſressƞriǆed and 
ſressƞriǆed water. 

Features

• �ositiƵe and neħatiƵe side waterſrooǙnħ aħainst ſressƞriǆed water 
• �esistant to cĮlorides͚ sƞlſĮates and ſĮosſĮates  
• �enetrates tĮe sƞrface͚ wĮere crƼstalliǆation leads to inseſarable 

waterſrooǙnħͲsƞbstrate bond. $oes not contain corrosionͲ
ſromotinħ inħredients 

• ko Ít� emissions 
• ¢ƞbstrate does not ĮaƵe to be continƞallƼ ņeſt wet to allow cƞrinħ 
• ¢ƞitable for new constrƞction and refƞrbisĮmentͥwaterſrooǙnħ of 

eƻistinħ strƞctƞres

FLOOD RESILIENCE (PFR)

Waterproofing Products and Ancillaries

_oster �eſair iortar �lƞs

_oster �eſair iortar �lƞs is a waterſroof͚ fast settinħ͚ sliħĮtlƼ 
eƻſandinħ reſair mortar witĮ eƻcellent adĮesion ͬeƵen to old bƞildinħ 
material sƞbstratesͭ. ÎitĮ tĮe addition of _oster ¢� �ondinħ *mƞlsion͚ 
it can be ƞsed as a ��� ͬſolƼmerͲmodiǙed cement concreteͭ mortar. 

Features

• ÎatertiħĮt ͬſositiƵe and neħatiƵe side waterſrooǙnħͭ 
• Aast ¢ettinħ ͬseamless͚ easƼ aſſlicationͭ 
• ¢liħĮtlƼ eƻſandinħ 
• *ƻcellent adĮesion 
• �an be aſſlied to all mineral sƞbstrates 
• ¢ƞitable for watertiħĮt reſairs and toƞcĮͲƞſs to sƞbstrates. �an be ƞsed 

internallƼ and eƻternallƼ on concrete͚ bricņworņ͚ blocņworņ or masonrƼ
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_oster _� Aleƻ 200

_oster _� Aleƻ 200 is a ſermanent ſlastic sealinħ comſoƞnd 
ideal for sealinħ ſiſe and cable ſenetrations͚ small caƵities͚ and 
for cƞstomͲdetail waterſrooǙnħ solƞtions reƁƞirinħ resistance to 
moistƞre and ſressƞriǆed water. 

Features

• Îaterſroof sealinħ comſoƞnd 
• ÎatertiħĮt ǙnisĮ 
• Ndeal solƞtion for sealinħ ſiſe and cable ſenetrations 
• $oes not drƼ oƞt 
• �an be aſſlied to drƼ͚ moist or wet sƞbstrates 
• Nmmediate fƞnctionalitƼ 
• *ƻcellent adĮesion to a ƵarietƼ of sƞbstrates 

_oster �¶ Aleƻ 25

_oster �¶ Aleƻ 25 is a ĮiħĮlƼ elastic͚ one comſonent͚ low modƞlƞs 
ſolƼƞretĮane Ńoint sealant. �¶ͲAleƻ 25 is a remarņable sealant ƞsed 
for between concrete͚ mortar͚  bricņworņ͚ natƞral and sƼntĮetic stone͚ 
metal͚ steel͚ alƞminiƞm͚ wood͚ ceramic tiles and riħid ſlastics.

Features

• IiħĮlƼ tĮiƻotroſic witĮ ſositiƵe worņabilitƼ
• konͲsaħħinħ
• �olƼƞretĮane based
• Bood ¶Í resistance
• *ƻcellent adĮesion to tƼſical constrƞction materials 
• ¢eamless easƼ aſſlication ƞsinħ a cartridħe ħƞn 

_oster $eƞƻan 2�

_oster $eƞƻan 2� is a robƞst͚ cracņͲbridħinħ͚ 2 comſonent͚ 
ſolƼmerͲmodiǙed bitƞmen tĮicņ Ǚlm sealant for ſositiƵeͲside 
waterſrooǙnħ of basements and below ħroƞnd strƞctƞres.

Features

• ��� �ſſroƵed _oster $eƞƻan 2� is sƞitable for ƞse as a bonded͚ 
Ƽ̄ſe � �arrier ſrotection waterſrooǙnħ ſrodƞct͚ as deǙned in �¢ 

̗102͙2022 
• �ositiƵe side waterſrooǙnħ aħainst ſressƞriǆed water 
• �an be ƞsed eƻternallƼ on concrete͚ bricņworņ͚ blocņworņ or 

masonrƼ͚ or as an internal damſ ſroof membrane on solid ǚoors 
to ſroƵide an eǖectiƵe barrier to nonͲſressƞriǆed risinħ caſillarƼ 
damſness.
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$elta Îater �ased *ſoƻƼ �esin

Description

$elta Îater �ased *ſoƻƼ �esin is sƞitable for all aſſlications wĮere 
concrete or masonrƼ reƁƞires waterſrooǙnħ and ſrotection. Nt is 
aſſlied in tĮe same manner as ordinarƼ emƞlsion ſaint witĮ tĮe 
added beneǙt of aſſlication in damſ conditions. tnce dried͚ $elta 
Îater �ased *ſoƻƼ leaƵes a toƞħĮ͚ nonͲtoƻic͚ waterſroof͚ easƼ to 
clean sƞrface.

Features

• �s a membrane to ſreƵent raisinħ damſ in ǚoors or antiͲlime 
treatment of new concrete

• �s a ħeneral waterſrooǙnħ and decoratiƵe ǙnisĮ for all bricņ͚ 
concrete͚ cement and masonrƼ sƞrfaces

• Aor damſ sƞrfaces wĮere otĮer ſaints cannot adĮere
• �s a tanņͲlininħ for ſrotection aħainst mild cĮemicals
• �ll otĮer aſſlications wĮere a waterſrooǙnħ coatinħ is reƁƞired
• konͲ̄ oƻic͚ toƞħĮ͚ and dƞrable

FLOOD RESILIENCE (PFR)

Waterproofing Products and Ancillaries

$elta �ƞddle Alanħe

Description

� $elta �ƞddle Alanħe oǖers a tiħĮt͚ waterſroof rƞbber seal aroƞnd 
tĮe oƞtside of tĮe ſlastic ſiſe ƞſtƞrns wĮen installinħ $elta iodƞlar 
$rainaħe. � $elta �ƞddle Alanħe is recommended to ſreƵent 
ħroƞnd water inħress tĮroƞħĮ tĮe 110mm ſiſe worņͥ�� slab͚ or ſiſe 
ſenetrationͥreinforced concrete wall Ńƞnctƞre. $elta �ƞddle Alanħes 
are aƵailable in a ranħe of diameters ƵarƼinħ between 32mm and 
1̕0mm.

Features

• Îaterſroof seal for modƞlar drainaħe ſiſe ƞſtƞrns
• �reƵents ħroƞndwater ſenetration tĮroƞħĮ tĮe Ńoint between ſiſe   

ſenetrations and concrete strƞctƞre
• �obƞst and easƼ to install

Product Codes
$i¢ ̗̓5͚ $i¢ ̗͚̓̕ $i¢ ̗̓ ͚̖ $i¢ ̗̗͚̓ $i¢ 1͚̓̓ $i¢ 
1̗͚̓ $i¢ 1̓9͚ $i¢ 150

Product Code
$i¢ 1̕1
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$elta 110mm $rainaħe tƞtlet

Description

$elta 110mm $rainaħe tƞtlet is desiħned to connect $elta �Įannel 
to 110mm standard ƞnderħroƞnd ſiſe. ¯Įe 110mm $rainaħe tƞtlet 
consists of a 90φ �Í� bend and a �Í� male coƞſlinħ wĮicĮ is Ǚtted 
to tĮe base of $elta �Įannel to allow water to traƵel from tĮe condƞit 
to tĮe water collection ſoint ͬsƞmſ ſƞmſͭ. ¯Įe 110mm $rainaħe 
tƞtlet can also acceſt an insſection ſort and Įas tĮe abilitƼ to 
acceſt cross ǚoor cĮannels.

Features

• �onnects $elta �Įannels to 110mm standard ƞnderħroƞnd ſiſe
• �omſatible witĮ $elta �Įannel �ncillaries

$elta $rainaħe �Įannel and �ncillaries

Description

$elta �Įannel is bedded into a ſreͲformed rebate ͬrecessͥcĮannel 
cĮaseͭ at tĮe ǚoorͥwall Ńƞnction and is sƞited for ƞse in conŃƞnction 
witĮ tĮe $elta caƵitƼ drain iembrane ranħe. �reͲformed Įoles witĮin 
tĮe $elta �Įannel allow for water to enter͚  tĮen drain into a sƞitable 
ſacņaħed ſƞmſinħ station or otĮer sƞitable discĮarħe ſoint. �ccess 
ſoints witĮin tĮe $elta �Įannel sĮoƞld be installed to allow for 
maintenance and insſection.

Features

• Ôellow for ease of cleaninħ͚ insſection and maintenance
• �Įannels water to a sƞitable eƵacƞation ſoint
• �omſatible witĮ all $elta basement drainaħe connectors
• �omſatible witĮ $elta Nnsſection �orts and �ccess �orts to allow for 

cleaninħ͚ insſection and maintenance
• �Ƶailable witĮ ¶ſstandͥ witĮoƞt ¶ſstand

Product Code
$i¢ 20̖ �Įannel witĮ ¶ſstand
$i¢ 20̗ �Įannel witĮoƞt ¶ſstand

Product Code
$i¢ 12̗
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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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