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Water supply and sanitation in extremes:
THE ISSUE

O Extremes such as floods, droughts and thermal anoma lies
are more & more recurrent worldwide and are a signi  ficant
pressures on healthy environments

1 Water and waste water utilities are very vulnerabl e to
extremes and in the Region WSS performance isstil | an
ISsue

O Under critical meteoclimatic water supply and sanita tion
services aren’t anymore an healthy delivery servi____ces, but a
significant source of contamination, sometimes irre versible
and that goes beyond local and national border.

 Health risk are not only related to direct damages , supply
disruption but also to contamination of water and biota
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Water supply and sanitation in extremes:

THE FACTS

Number of extreme weather disasters 1980-2008
Comparative trends between UNECE and Global Regions
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(CRED*= Centre for Research onthe Epidemiology of Disasters- Université Catholique de Lowvain- ISPRA®#= National Institute forEnvirenmental Protection and Research -Ital
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# of total affected people

Number of total affected people by drought, extreme temperatures, flood and storm disasters®
in UNECE Region (1970-2009)
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g *Atleast one of the following criteria
must be fulfilled:
- 10 or more peoplereported killed
71 | - 100 peoplereported affected
- declaration of a state of emergency
g | | - call for international assistance
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**ISPRA= NationalInstitute for Envirommental Protection and Research-Italy Fiocd
“ Floo

*CRED= Centre for Research on the Epidemiology of Disasters- Universite
Catholique de Louvain B Storm
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€m damages floods/storms in central Europeg
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Europe Significant Events batwaen 1990 and 2009: C:Meteorological
The mast expensive flood events in Central Eurape for the economy Europe
The most expensive storm events In Cantral europe for the economy
Period  Affected Area Losses (ariginal values, in €m)
Overall lasses | ed losses Year Perlod Evant Affected Area Losses {orlginal waluss, In €m)
ra nsur
Owerall losses Insured losses
1993 Fﬁl‘lFE. ltah’" Swizarland 1,245 415 1950 E-250.0950  Winter Storm Dala Garmany 1,000 (==
of wich northeast Italy 540 3-821950  Veinter Storm Herta Garmany 500 =0
Switzerland 150 20 25-27.219230  Vanter Storm Vivian Garmany 1,000 435
ALktria 100 o5
1993 Rhine {Sermany, Belgium, Netherlands, Luxembourg Franca) 1,765 705 Switzerland &0 50
ofwich GEITI'EI'l[;' 51 160 ZAZ-13.1930  Winter Storm Wiebke A&Lé::}' 'I.;:-I::g 4:2
1934 Northem Italy 7470 5 ;5"“',.‘29"“1‘1 0 y 539{ |
ta 20 o detalls
1935 Rhine (France, Germany, Bekgium, Luxembourg, The Metherlands) 2700 m 1952 21/07/1952  Severe weathar avent Switzerland % an
of which German 770 100 amoanssz - Hal (Germany = =
¥ 1954 04071954 Hal Garmany 435 335
1997 Oder{Poland, Czech Republic, Slovakis, Gemany, Austria) 5500 745 e e = =
OF'I'Ithh PDland 3.2‘:‘5 410 Swhzerland 10 Mo detals
Czech Republic 1010 165 1955 21-23709%5  Winter Storm Emily Garmany 400 30
Germary ERN] 12 1953 3-412.1958  Winter Storm Anatol Garmany 300 100
26121952 Winter Storm Lothar armany 1,600 B50
1993 Morthern Alps and northem focthills of the Alps (Germany, Switzerland, Austriz) 440 120 Switzerland 1,500 B0
ofwich Germany un 0 Marthem Ialy 50 Mo detals
. 2000 3472000 Hall Austria 100 90
Switzerland 0 ] 2001 5-772001  Severe weathar event, tomado Czech Republic 17 6
. F-A.7.2001 Savere weathar svent, tomado Karthem Italy 200 35
00 laly ;mmerland 10,000 560 002 26IFII002  Winter Storm Anna Garmany 80 50
of which Italy 8000 350 24062002 Hall Switzerland 220 170
Switzerland E) 210 05082002 Hail Morthem Ity 70 51
26-3010.2002  Winter Stormes leanstt, lina Garmany 1,700 1,200
2002 Hbe Danube 16825 3465 Czech Republic 20 10
OF'ﬁhiCh GEIITIEI'I)' 11400 1500 1617012002 Sewene weathar event, windstorm Aysiria 100 70
X 15-28.11.2002  Sevae waather event, landdidas Sytizerland 170 50
Austria 2445 410 2003 2-31.2003  Winter Storm Calvann, flcods Germany 80 a0
Czech Republic 2445 1225 2031 EI005  Severe weather svent, landdidss Marthem Ity 455 5
: . . 2004 0af0a 2004 Hal Slovenla 15 Mo detdls
W05 Austria, France, Germany, Hungary, Sloveniia, Switzerland 2585 1430 V112004 Wirtar stomm Slowak Republic 00 B
af which Swizarland 1850 1,300 2005 7-31.2005  Winter Storm Erwin (Gudiun) Germany 210 150
Gerrnan}' 175 i) 2004 16-17.E2006  Hall, severe weather event Aysiria a0 55
. 25-296.2006  Hall, severe weather event Germany 330 230
Austria 515 105 2007 18-200.2007  'Wirtar Storm Kyrll Cermany 4,200 2400
Hungary 4 No datails Austria Y 200
Slavenia 4 Na deatails Cz=ch Republic 150 100
20-21 62007 Severe weather svent Switzerand B5 &0
2006 Flbe, Danube %) 40 2008 1-23.2008  Winter Storm Ermma, storm surge Germany 750 400
of wich Germany g5 17 B £51 ell
., 285-26.2008  Severe Stomn Hilal, hallstormes, flash floods Germany 1,100 00
Austria 2 3 23-247.2008  Severe storms hallstorms Switzerand 700 480
Austria 350 220
02010 Miinchener Riickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE ;ﬂolﬂﬂwmmmimMMMdﬂﬁ o R‘é:ig!:ﬂ. Miﬂﬁfmégﬂ e
. = - 1 : ree: 2010 efer erungs-Gesellschaft, 5 eanch, NatCal
Seurce: .i'Dllﬂftiunrhenerﬂuch.ersxchemquG.Eeﬂ'schnﬂ, Gﬂ? fisks H‘e’-emrh, NatCatSERVICE Miote: * Criginal values, not adjusted for nflationg converted into € at month- and year-end exchange rates.
* Notes: * Original values, not adjusted forinflation; converted into € at month- and year-end axchange rates. VL A




Planning — location / protection of assets

DW
supply

Courtesy by Jim Foster, UK

PROTECT WHAT YOU HAVE

sea level rise N T EE | R

Adaptation activity Example of adaptation measures
Source water quality Enhanced monitaring to detect Erhanced monitoring of:

deterioration in drought + Turbidity/physical quality

(or when dreught conditicns + Indicator organisms (pathogen loading)

are predicted)

» Algal species and counts

+ Broad chemical screens (2.9 GO/MS scan) for emerging contamirants

+ Limnolagy - risks of low draw-dawn, storage reservolr inversion
{use of bubblers, forced currents etc)

+ Vector-bome diseases [open raservair management)

+ Emerging risks - suggested chemicals/pathogens, viruses etc.
llink ta chapter on emerging health risks]

New sources Use of alternative/ standby sources— + Knowledge of quality of sources

+ Pre-event trials/experimentation into impact of mixing water matrices
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Improve what you’re doing




WWTP & seweralge:
higher vulnerabilities |
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Sources: EEA, OECD, Eurostat.

Effectiveness of urban wastewater treatment
policies in selected countries: an EEA pilot study !
EEA, 2005

-

Courtesy by D. Nedvedova, MoE Czech %I ' -
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COPYING WITH FACTS

Water cycle and climate change

\

Increase in the number of extremes

\/

Increase in short & long term impacts

people’s health & well being , infrastructures & as sets, safety of
natural resources

N p 1.Increase in demand of safe water in emergencies
| ‘;\’kﬁ 2. Increase in water/soil contamination from water and
| {:m % \Waste water services
A ﬂ 3.Higher demand of risk reduction strategies and
: ; recovery cost
%+ 4. Resilience WSS Utilities
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Extremes challenges and the Protocol: b,
COPYING WITH FACTS z
Risk management A N

Adaptation

challenges

COMMUNICATE
&

INFORM

GUIDANCE ON WATER SUPPLY,
DRAINAGE AND SANITATION

UNDER EXTREME WEATHER EVENTS

WSS
VUNERABILITY

& ADAPTATION
MEASURES

Environment
& climate

determinants

HOW WE DID: PARTNERSHIP
(GUIDANCE CONTRIBUTORS: Azerbaijan, Czech Republic, Georgia, Hungary, ltaly

Netherland, Romania, Slovakia, UK, Ukraine, Armenia n Women for Health and Healthy
Environment, EUREAU, Federutility, UNDP, World Mete orological Organization, WHO Euro,

WHO Int)



Climate & env determinants: impacts on WSS

o’ o
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Climate Patential Risks and Opportunitiss E ' ,?:
change ot =y
risks Freshwater resaurces Waste water Land-related processes o <
Increas= in Ircreasad demand for potable water, Ircreased sewer dry weather low, Reduction in groundwater
SUMmer increasad pressures on groundwatsr increased dry weather treatmment volumes  recharge, more aggressive regims
temperatures Imcreasad dermand on reverss camosis plants  Ircreased treated efflusnt volumes for agriculture
Ircreased evapotranspiration rates Ground shrinkage
Increasing Ircreasad demand for potable water, Ircreased sewer dry weather low, Froductive regime for agriculture
winter increasad pressures on groundwater, increased dry weather treatmment volumes, with opportunities for premium
temperatures increasad dermard on reverss camasis plants,  increased treated efflusnt volumes products maturing early

increased evapotranspiration rates

Higher winter

Imcreasad volumes for rechargs,

Higher volume of storm water generatad

Increassd flocding incidencs,

rainfall existing water storage volumes might which may exceed irfrastructure capacity, increased damage to
be inzufficiznt, highear walumes of stormm water entering  infrastructurs, increase in soil
increasad storm water runaff, sewers — surcharge evenits ircreass, erasicn
increased volumes of waste watsr
1o treat at sewage treatment plants,
increased volumes of treated effluent
miay remain unutilized
Lower Lorver recharge wolummes, Lower sewage volumes ard consequent  Ground shrinkage

summer rainfall

increase in demand from agricubtural sector

treated affluent valumes

Higher Higher proportion of total rainfall might Higher paak flows in sewers, Increassd incidence of flocding
intensity end up az runoff and nat contribute increased possibility of sewer surcharge damaoge to infrastructurs,
of rainfall t rechiarge volumes. and owerflows. increased soil ercsion.
Higher level of pallutants in starmwatar.
SLR Reduced volumes of groundwater, Ircreased ssawater infiltration Lozs of land,

increasad salinity of groundwatsr.

walumes (M3 [7],
rmora saline wasts water ard
hence treatad =ffluent.

increased flocding of coastal areas,
increazed read for flead defences,
new metheds of construction,

iNsUrance premiums may increass.

WATE
o o

2

Sourcer Gutt, 2008,
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Adaptation
challenges

IMPROVE THE LINK
BETWEEN IWRM & UTILITIES

MANAGEMENT

Lo pioehimalogy ater

T
—

. River catchments affected
“ by flooding {1998-2005)

Once
Twice
| 3times
4 times
5times

& or more times

Schematic Hlustration
River Catchment

Werter recioven werks WTH

Sewage or wostawanar freatmhet
werks STW .

O @ o

River suickiveill

o

ital Health Engineering, Faculty of Engineering and Physical Sciences, University of Surrey, England.

INVOLVE UTILITIES
MANAGERS
“| IN RISK MANAGEMENT &

| ADAPTATION STRATEGIES



Health risks WSS utilities performance "/,

Contaminated
discharge in
environment and water
bodies

‘Qwau“

P> Chemical and biological
safety of

e Drinking water

e Bathing waters

e Irrigated crops

* Food and sea food

Lack of available safe
water

Higher pollutants » Increase of vectors and rodents

concentrations

and/ or overload » (Costly) impairment of

effectiveness of
environmental protection

Impairment of waste
of healthy water resources

water treatment
performance

High vulnerability of

WSS infrastructures

Unsafe use of new in the Region

water sources
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Communication and information

« The communication strategy, based on a multidisciplinary
approach, should be part of the risk disaster managerment and
adaptation plans for extreme weather evenits in order to share
knowl=dge among differsnit actors,

Hazard Map: Inundation
simuiation

« Specific cormmunication activities should be planned
(b=fare, during and after the event) and targeted at different
groups at risk (2.g. the elderly, children, rural cormmmunities).

. ' itie - i - i Vuinerability Map:
Public a.thi::-ntl-:s. must ke mainly responsible for elaborating spatial dstribution of
and delivering the messagess. vuinersble socio-BConomic

and envircnmental ¢ onditions

« The media are a key partner in communication.

Risk Map: combnation of hasard
and vulnerability map which enables
! the identification and ranking of
] Lt endangered aress

« Communication should b= a long-lasting and institutional
process and not only a contingency tool.
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MAIN CONCLUSIONS

« TASK FORCE cope with a new and
challenging issue for Protocol Work
Programme

e Guidance on WSS under extreme weather
events will facilitate Protocol objectives
copying with a changing environment
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HANKS to the

\\\NATE?

ask Force & drafting groe]pA b

L=
&)
o
o

>1°Meeting TF , Rome ltaly: kick off Guidance

> 1°Meeting Drafting Group, Milan , Italy

-1°Guidance Editing
- Russian Translation
- Presentation at July WG W&H meeting

- Expert Review
- presentation 2 "4 meeting Task Force

2nd draft and Brochure Guidance
2010 Ministerial E&H Conference

\/vv PN

Final draft
2nd Protocol MoP2010
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TO ALL MY COLLEAGUES:
(25 contributors and 44 reviewers)

THANK YOU VERY MUCH !

Getting together Is a beginning,
Staying together Is a progress,
but working together IS a success
( H. Ford)
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