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INTRODUCCION

La huella hidrica o huella de agua se define como "métrica(s) que cuantifica(n) los impactos ambientales
potenciales relacionados con el agua”, de acuerdo con la Norma Internacional 1ISO 14046:2014, o también

como el volumen total de agua dulce usado para producir los bienes y servicios producidos por una
empresa, 0 consumidos por un individuo o comunidad. (Wikipedia. Premio Princesa de Asturias 2015).

TITULO DE LA PONENCIA: La HH como ayuda para resolver problemas pendientes en el agua urbana.

¢Como asociar@Ya usos urbanos? ‘ USOS FINALES

¢ Qué se entiende por usos finales? — irgation

1.8L/p/d (1%)\ 7L/p/d (5%)

'; Total average = 145.3 L/p/d



INTRODUCCION

Con el paso del tiempo el agua urbana GANA RELEVANCIA.

=—Historic values of world population AD 1 - 2010

Y,




INTRODUCCION
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INTRODUCCION

Con el paso del tiempo el agua urbana tiene un peso mayor.
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INTRODUCCION

Caracterizar la demanda (usos finales) es asunto de importancia creciente para:

a) Conocer los patrones de demanda (clave en el diseiio) y predecir
mejor la demanda.

b) Gestionar mejor la demanda de agua urbana, siempre importante
sobre todo en periodos secos.

c) Aclara el valor de las DOTACIONES (En Alemania se ducha menos que
en Espana)

d) Diseinar tarifas mas razonables

e) Establecer benchmarks adecuados.

f)  Implantar, como Australia “water efficiency labellings and standards”
g) Estimar la capacidad de ahorro con suministros alternativos (aquas

grises y aguas de lluvia). :

Estos conocimientos pueden contribuir a disminuir el creciente impacto
ambiental del agua urbana y a resolver conflictos
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PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Objectives

* Provide DETAILED data of water consumption of water users:
* Contribution of various appliances:
* Indoor and outdoor use
 Total values and statistics
* |ldentify variations for each appliance
e Seasonal, geographical, social, etc.
e Spatial and temporal patterns
* Water demand for non-residential users

 Water demand indicators / benchmarks

* Improved predictive models to forecast water demand



PROCEDIMIENTO PARA DETERMINAR LOS USOS
FINALES

Categorise

customers P > > > >

* Information on water consumption

* Information on household characteristics

* Demographic and socio-economic variables

* Information about plumbing system and water sources
* Information about water appliances

* Information about water use routines




PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Equipment

installation

Select appropriate meter technology
Select meter location and size

Select appropriate monitoring &
communication equipment




PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Monitoring

& Surveying

> >

e High resolution monitoring

e Typically

O Flow rate is calculated every 5-10 s e
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0 Consumption volume is obtained
every 0.1 L or less
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PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

—~ Flow/}

rate

Duration (T): 60 s
Volume (V): 7.81
Avg. Flow rate (Q): 630 1/h

Time
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Flow}

rate

350s
7191

Duration (T):
Volume (V):
Avg. Flow rate (Q):




PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Flow4
rate Duration (T): 7200 s (total)
Volume (V): -
Avg. Flow rate (Q): 410 1/h
///
‘ >

Time



PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Aprox. 200 I/h

il

Duration (T): 3600 s (total)
Volume (V):
Avg. Flow rate (Q): 200 1/h

L,

Time



PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

Each appliance has a different flow trace

Detailed surveys help in identifying
water uses

Water consumption is correlated with
different characteristics of the users

Results and

conclusions

>

Other Bathtub
2.6%

Toilet
24.0%

Clothes washer
16.5%

Shower
20.4%



PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES

14
12

10

ALL WINTER 2011

Average winter 2011 daily diurnal
consumption (L/p/h/d)

1 2[3|a]s|6/7/8/9(10/11]12 13/14[15(16(17 18[19|20(21 22/ 23|24
®lrrigation 0,01 0,01 0.00,0.00/0.00 0,03 0.02 0.16 0.26 0.30/0.49 0.53 0.47 0.54 0.970.26 0.29 0.71 0.36.0.05/0.01 0.06 0.01.0.00
wBathtub 0,00 000 0.000.010.00 0.00 0.06 0,07 0.09 0.06/0.09 0.13 0.13 0.00 0.06 0.03 0.16 0.67 0.27 0.11 0.02 0,07 0.08 0,00
"Tap 0.150.110.09/0.13 0.16 0.33 1.19 1.83 1.62 1.23/1.111.09 0.94 0.99 0.81 0.89 1.19 1.73 1.9 1,51 1.10 0.83 0.62 0.3
u Dishwasher 0,03 0,01 0.02]0.00/0.00 0,00 0.03 0.08 0.13 0.13/0.09 0.06 007 0.08 0.06/0.05 0.06 0.07 0.110.14 0.13 0.16 0.13 0.0
mShower 031032005013 027 1.70 5.23 5.12 3.47 1.92 1.49.0.97 093 0.79 0.72.0.86 2.28 4,32 2.85,2.57 2.06 1,67 1.40 0,57
# Clotheswasher 0.10 0,02 0.03(0.07 0,04 0.15 0.81 2.13 3.07 3.05/2.59 1.97 1.48 1.46 112 1.14 1.07 1.16 1.17/0.920.76 0.45 0.23 0.15
B Tollet 0.23 0.18 0.15/0.1710.26 0.62 1.3 1.71 1.46 1.100.89 0.84 0.89 0.900.89 0.96 1.06 1.13 1.251.21 1.10 1.02 0.77 041
u Leak 007 0,06 0.07/0.07/0.08 0.12 0.13 0.12 0.130.12/0.12/0.12 0.11 0.12.0.11/0.11 0.14 0.13/0.18 0.1 0.11 0.11 0.14 0.14




PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES
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3
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e c
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W Dishwasher 7.0 10.2 5.6 59 | 6.9
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PROCEDIMIENTO PARA DETERMINAR LOS USOS FINALES
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ESTUDIOS REALIZADOS

Abu Dhabi South East Jordan
2014 S Queensland S 2011 S

Basic information:

Country: Abu Dhabi

Time scope: June 2012 to March
2014

Sample: 150 homes (in compounds)

The closest experience to the WEUP
in KSA




ESTUDIOS REALIZADOS

Abu Dhabi South East Jordan

2014 > Queensland 2011

> >

Basic information:

= Country: Australia (South East
Queensland)

® Time scope: 2 years, 2008-2010

= Sample: 252 homes (87 in Gold
Coast, 61 in Brisbane, 67 in

Sunshine Coast and 37 in Ipswich)

® Australian project conducted by
Griffith University




ESTUDIOS REALIZADOS

Abu Dhabi South East
2014 Queensland

Basic information:

®  Country: Jordan (Amman, rural
areas around Amman and Irbid).

" Time scope: October 2008 — April
2011

®  Sample: 95 homes monitored
(more than 50% in Amman).

= First project in the Middle-East
region




ESTUDIOS REALIZADOS

Abu Dhabi South East Jordan

2014 Queensland S 2011

Basic information:

= Country: Spain (Madrid)
" Time scope: 2001 to 2003

= Sample: 292 homes (mainly
apartments and houses with garden)

" The largest project of this kind
carried out in Spain




ESTUDIOS REALIZADOS: ESPANA 2003

Procedure:

Characterisation of users: bl iitiagy :
= Preliminary survey: o . '"
e To gather demographicand === = O o)
socio-economic information === : ST
* 4,600 households selected =~ wemmsocon } R
according to (location, age, .« cecsewn - -
type, etc.) | s Ty S
° Specialize Company Insalacion denvevas cstemas 1 2 3 |1 2 3 4 5 6 [ . v . S
conducted this task o i " e
= Specific survey for the houses e o o R S ERR B AT
monitored i Betee

e Questionnaire with 60
guestions

Review of relevant previous studies



ESTUDIOS REALIZADOS: ESPANA 2003

Procedure:

Monitoring activities:
= Each home was monitored for about 2
weeks in two periods every 1 second

= Each home was monitored for about 5
months (Data sent every 15 minutes)

About the equipment:

= Mechanical single jet meters (elec.
Register)

= M-BUS communication

= |nstantaneous flow rate and volume
every 1 second

= Data was stored into PC

Review of relevant previous studies



ESTUDIOS REALIZADOS: ESPANA 2003

leaks Cloth washer
3% 11%

Main results:
Dish washer

1%

= 3 most significant uses (85%): shower

* Faucet (35%) 27%
e Shower (27%)

e Toilet (23%)
taps

35%

toilet
25%

Review of relevant previous studies



ESTUDIOS REALIZADOS: ESPANA 2003

Main results:

9% -

8% -

= Annual water use

e 627 1/hh/day for
houses

e 3301/hh/day for
apartments

= Hourly, daily and monthly
water consumption
patterns

2%

Porcentaje respecto al total diario

1%

0%

7% -
6% -
5% -
4% -

3% -

1T

B Plurifamiliares

M Unifamiliares

1T 2 3 45 6 7 8 9 101 121314 15117 1819 20 20223

Time

Review of relevant previous studies



ESTUDIOS REALIZADOS: ESPANA 2003

Conclusions & difficulties

= QOccupancy was found to be the main driver for indoor water consumption
= Weather influence was confirmed and quantified:
* Water use when over 402C was 50% greater than that when under 52C.

e Water use with over 25 mm rainfall conditions is 32% lower than that
with no rainfall.

= Average toilet flushing turned out to be lower than expected: about 7 |/flush

= Indoor leakage follows a clear pressure-dependent time modulation. Average
flow rate: 10 to 20 I/h

= |nfluence of outdoor use is also clear at the minimum night flow: between 3
and 4 am, the value for apartments is 3.5 I/h, whereas the value for houses is
8 I/h. Obviously this difference increases in summer due to night irrigation



ESTUDIOS REALIZADOS

> >

Basic information:

®  Country: United States & Canada

" Time scope: May 2011 to January 2013

= Sample: 862 homes (single-family) — 25
utilities participated

" The largest project of this kind carried out
throughout the world so far




ESTUDIOS REALIZADOS: COMPARACION

I T T

Sample size
Duration 22 m
Monitoring 3 periods
period 2 weeks
Basic results 1,679
(demand) |/hh/d
Non residential NO
users
Difficulties e Contact e
ing
people
e Sample -
reducti
on
* Delay
in time

24 m

3 periods

2 weeks

3711/hh/d

NO

Difference
s between
periods
External
uses were
difficult to
identify

30m

1 period
2 weeks

453 |/hh/d

NO

Sample
size was
small
Low
pressures
makes
difficult
uses

dissagreg.

36m 22 m
2 periods 1 period
1 week 2 weeks
3301/hh/d 9101/hh/d
NO NO
Random e 25 utilities
sample were
selection involved
Equipment
problems



ESTUDIOS REALIZADOS

Table 1: Summary of Recent Water End Use Studies.
Study Location Sample Sample regime Dwelling Data capture Data transfer and Selected results (in L/p/d unless otherwise Reference
size (hh) typels analysis stated)
2010 - Estimation of Trincomalee 106 One off household | Township Monthly tap supply data and household Total 139 Lip/d: Sivakumaran
end uses in SriLankan | g | anka surveys and dwellings questionnaires from surveys collected. Results bathing 37, laundry 21, toilet 19 and Aramaki
township interviews used to compare water end use patterns amongst o o ’ (2010)
similar household groups. washing and cooking 26
2009 - Gold Coast Gold Coast 151 Winter 2008 and | Single, Actaris CT5-S meters, Manual download to | Total 157 L/p/d (winter): Willis et al.
Watersaver EUS Summer 2009 detached, Aegis Datacell R series PC in-situ Trace shower 50. clothes washer. 30toilet 21 (2009a,b)
dual loggers, 10 sec. int. Wizard® leaks 2. ' ’
reticulation '

Indoor 139.
2008 -USQ Toowoomba 10 Continuous for Single Actaris CT5-S meters, Wireless download - | Total 112 L/p/d: Mead (2008)
Investigation of 138 days detached Monita R series loggers, weekly email Trace | qhower 49 clothes wash 25
domestic water end use 10 sec. int. Wizard® L

taps 17, toilets 14. Low outdoor water use

reflected Level 5 restrictions.
2007 - NZ Water End | Auckland 51 6 months: across | Single, Neptune disc meter, 34.2 | Manual download to | Total 112 Lip/d: Heinrich
Use and efficiency region summer and detached pulses/L, Branz data PC. Trace Wizard® | o \er50 clothes wash 43 (2006)
project winter loggers, 10 sec int. '

taps 21, toilets 33
2005 - Yarra Valley Yarra Valley, | 100 2 x 2 wks summer | Single Actaris CT5 modified to 72 | Manual download Indoor 169 L/p/d: Roberts
Water Residential End | VIC, Aust. and winter detached pulses/L. Monatec XT into MS Access shower 49. clothes washer 40. toilet 30. (2005)
Use Measurement logger, 5 sec int. database. Trace '0 '
study Wizard® Outdoor 32% of total
2004 - Tampa Water Florida, USA | 26 2 wk baseline data | High end Trident T-10 or Badger 25 | Downloaded to PC | Indoor 291 and 147 L/p/d (baseline and post | Mayer et al.
Department Residential +2 x2 wk data users (230 | meters, Meter-Master and Trace Wizard® | retrofit respectively): (2004)
Water Conservation post retrofit L/p/d) loggers, 48 and 34 shower. 55 and 30 clothes wash
Stugy 67 and 30 toilet, 71 and14 leaks.
1998 - 2001 WA Water | Perth, WA, 120 and 18 months for Singleand | Smart meters and loggers | Manual download to | 420 kL/hhly (single dwelling results only Loh and
Corporation Perth Aust. 600 single and 13 multi (unspecified) PC in-situ and Trace | shown): clothes wash 27, bath/shower 33, Coghlan
Domestic Water Use surveys months for multi Wizard® toilets 21. 155 indoor (42% of total). (2003)
study
1998 USA and Canada | USA/Canada | 1,188 2 x 2 wks summer | Single Magnetic water meters, Manual logger and | Indoor 262 L/p/d: Mayer et al.
residential end use - and winter detached Meter Master 100EL download ex-situ clothes washer 57. shower 44. toilet 70 (1998)

AWWA

logger, 10 sec int. and Trace Wizard®




ESTUDIOS REALIZADOS

Water Resour Manage (2013) 27:2155-2177
DOI 10.1007/s11269-013-0281-8

An Approach to Disaggregating Total Household Water
Consumption into Major End-Uses

Sara Fontdecaba « José A. Sanchez-Espigares »
Lluis Marco-Almagro « Xavier Tort-Martorell « Barcelona y Murcia
Francesc Cabrespina « Jordi Zubelzu

S. Fontdecaba * J. A. Sanchez-Espigares * L. Marco-Almagro * X. Tort-Martorell ()
Department of Statistics and Operational Research,

Universitat Politécnica de Catalunya (UPC) — Barcelona Tech, Barcelona, Spain
e-mail: xavier.tort@upc.edu

F. Cabrespina - J. Zubelzu
Aigiies de Barcelona, AGBAR Group, Barcelona, Spain
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Approving hardware
specifications

Awareness workshop + PR
campaign

Hardware procurement

u Training

H Installation “pilot project”

n Project wide implantation

m Final Report

Water End Use Study — Project Plan
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2015 2016
O £ o0 = = > 0 > W o +® 2 O g o = = > 0 >
) < Q ®© =S| = S %3 o 7} © a ®© c =
o 8 £ S €« s 3 2 & & 0 2z o 8 & s « 5 3 =2




LA HH COMO AYUDA PARA RESOLVER PROBLEMAS PENDIENTES EN EL AGUA URBANA

Introduccién

Procedimiento para determinar los usos finales
Estudios realizados

REUTILIZACION DE AGUAS GRISES

Aprovechamiento de aguas de lluvia

AN A S o

Importancia de recuperar todos los costes para avanzar en estas

nuevas estrategias.

7. Conclusion



REUTILIZACION DE AGUAS GRISES

El conocimiento de los usos finales permite una estimacion precisa del
potencial ahorro reutilizando las aguas grises (vivienda unifamiliar)

Drinking
Water
$3.4-5.5/100-1t3

Irrigation

() H
Ave. single family |3
water bill O
> $900 /year - 8 N \%/
per household Shower Was[hinc Kmlhen \1/

Tolet Machine sink \l/ \‘/

Sink
l [ Desshwasher J \l/\l/ ‘
Sewer % :

$3.4/100-f°




Sink

5 :“A‘Ml‘.
e

Bathtub or Clothes washing Bathroom
machine in

Shower

REUTILIZACION DE AGUAS GRISES

El conocimiento de los usos finales permite una estimacion
precisa del potencial ahorro reutilizando las aguas grises




REUTILIZACION DE AGUAS GRISES

El conocimiento de los usos finales permite una estimacion precisa del potencial
ahorro reutilizando las aguas grises (Bloque de viviendas)

Depdsito de
cublerta Regulacion  Bajante AG
Bojante AR A A
Bajante AP
&
umidera
pluviales Inadaras
resto
g_ aparatos
& sanitarios
7 L\
5 [ U\
4 v U\
3 E;
y Ll\
2 IF;
1 patio g_ Ll\
L
bomba Sumidero U\
elevacion pluviales
agua \ P.B.
i ¥
@t = filtros
- °°§
L)
@ 1
| / s
alcantarilla

7
Depdsito de
acumulacion de agua

pluvial y tratada

fosa séptica

depdsito pulman
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APROVECHAMIENTO DE AGUAS DE LLUVIA

Razones desde la dptica de cantidad,..., y calidad

Ciclo natural del agua Ciclo del agua alterado

' Menor d
q g evapotranspiracion I
g o
Menor escorrentia

YW

SR ATy A S EE TR M v
Menor recarga

Mayor recarga
de acuiferos de acuiferos



APROVECHAMIENTO DE AGUAS DE LLUVIA

Razones desde la dptica de cantidad,..., y calidad

Paradigm Shift
in Stormwater Management

* Conventional Drainage
 Separate or combined systems
» Terms: Drainage, Disposal
» “Getting rid of stormwater as quick as possible”

* Modern approach

 Infiltration, Mulden-Rigolen-System, Green roofs
Rainwater harvesting, Wetlands, Throttled discharge

e Terms: BMPs, SUDs, WSUD
» “Manage stormwater near source”
* Reasons for Paradigm Shift?
* Environmental Awareness
 Disadvantages of Conventional Drainage



APROVECHAMIENTO DE AGUAS DE LLUVIA

El conocimiento de los usos finales + la pluviometria de la zona permite una
estimacion precisa del ahorro por el uso de aguas de lluvia

RAINWATER HARVESTING FLOW CHART
Catchment Surface

¥ T B
Inlet Filtration
} Gutter

Calming Inlet

Distribution
Pumps, controls, etc

Evaporative Toilets and
Cooling Urinals




APROVECHAMIENTO DE AGUAS DE LLUVIA

No es s6lo una solucidon tedrica

Statistics
* Number of cisterns in Germany 1,5 Mill.
* New systems per year 80.000
* Annual turnover 340 Mill.
* Number of jobs ~ 4,000 - 5.000
* Drinking water saved 75 Mill. m3
Rainwater Harvesting

is well established in Germany

Source: Mall, 2005

El motor del cambio: el precio del agua
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LA IMPORTANCIA DE RECUPERAR TODOS LOS COSTES

o 9 QO = T o M

Ambientales Copenhagen 0,84 €/m3; Berlin 0.31 €/m3, Espafia= 0
(decision politica. Complejo uso agricola).
Mercados de agua (sequias) = 0,20 €/m?3

Externalidades Desnitrificar = 0,35 €/m3
EL TERMINO DIFERENCIAL. NO SUELE RECUPERARSE

! e ! Funcién de la calidad del servicio. (potabilizacion,
Amortizacion inversiones fugas, depuracion,...). Suele ser al menos el doble del

coste de O&M.  cALIDAD DE SERVICIO

Operacion y mantenimiento (O&M) Si SE RECUPERA

53 O & u» m 0}

=
iiiHABAS CONTADAS!!!

+ costes sociales (tecnologias sin zanja)



Evolucion del precio del agua y detalle de las tarifas en dos capitales
europeas del norte de Europa

Tarifas Copenhague

Solo agua potable

g
a 10
0,5

0,0
1972 1977 1982 1987 1992 1997 2002
Ano

Tarifas Berlin

Erlduterungen zum Wassertarif

Der nachstehend ausgewiesene Gesamtpreis (brutto) in Hohe
von 2,309 €/m” enthilt die Umsatzsteuer nach dem gemin-
derten Satz fiir Lebensmittel (zz. 7 %). Dieser Gesamtpreis
erscheint nicht auf der Rechnung. Die Abrechnung erfolgt auf
der Grundlage der festgestellten Menge multipliziert mit dem
Netto-Wasserpreis (2,158 €/m”’) zuziiglich der Umsatzsteuer in
der jeweils gesetzlich bestimmten Hohe.

Die Umsatzsteuer wird gesondert ausgewiesen.

Die Preise enthalten das an das Land Berlin zu zahlende
Grundwasserentnahmeentgelt in Hohe von 0,31 € je Kubikmeter

geférdertem Grundwasser.

11 Wasserpreis g
Der Wasserpreis betragt 2,158 €/ g
€/m " *

Umsatzsteuer 7 % 0,151

gesamt 2,309 €/m’

* Rundungsdifferenzen kénnen auftreten
2. ENTWASSERUNGSTARIFE

2.1 Schmutzwasserentgelt
Das Schmutzwasserentgelt

betragt 2,465 €/m* ;

2.2 Niederschlagswasserentgelt
Das Niederschlagswasserentgelt
betragt 1,533 €/m‘/a

2.3 Fakalwasserentgelt

Das Fakalwasserentgelt betragt 1,732 €/m3

2.4 Fakalschlammentgelt

Das Fakalschlammentgelt betragt 9,657 €/m*

price per m® (2009)

Water
Price per m® 2,038€/m?
Tax 7% 0,143 €/m?*
Total 2,181 €fm*
Waste water (no purchase tax)
Price per m? 2,543 €m**
Rainwater

per m2 draining areafyearly

1,840 €m¥a™

2009
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Cost of Stormwater Drainage

Germany: most municipalities have a stormwater fee

Cost for stormwater drainage is not included in fees
for drinking water and waste water

Base for stormwater fee: area connected to sewer

Typical fee (Berlin): 1,50 €/m?/year
Examples for fees
* Private house (150 m2 connected) 225 €/year
e Supermarket (10.000 2 connected) 15.000 €/year

e Supermarket (disconnected, infiltration) 0 €/year
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(amortizacion inversion reutilizacidon aguas grises- ITA 2007)

ducci duccion en | deC

e . T Consumo Vivienda | elconsumo | (it

stancia Uso Fmal Porcentaje (m3/mes) (m3/bimestre) Tarifal | Tarifa2 | Tarifa3

Vivienda 1 10,80 8,54 8,58 49,93

Fregadero 10% 1,80 vlzliﬁdi 2 12,60 9,96 10,00 58,25

Cocina Lavadora 10% 1.80 Vivienda 3 20,88 16,51 16,58 96,53
Lavavajillas 3% 0,54
Lavabos 8% 1,44
. Inodoros 30% 5,40
Banos 5, chas 2% 450
Bidés 2% 0,36
Fugas 12% 2,16
TOTAL 100% 18,00

Tabla 5. Distribucion del consumo promedio mensual en usos finales

N° de afios en que la inversion
Vivienda queda recuperada
Tarifa 1 Tarifa 2 Tarifa 3
Vivienda 1 34,3 34,1 5,1
Vivienda 2 28,7 28,6 4.4
Vivienda 3 16,4 16,3 2,6

Tabla 8. Plazo de recuperacion del coste del sistema de reutilizacion de aguas grises



LA IMPORTANCIA DE RECUPERAR TODOS LOS COSTES

Implicaciones energéticas de los usos finales (la atomizacidn oculta su interés)

AGUA Y ENERGIA EN CALIFORNIA

Electricidad Gas natural Diesel
(GWh) (millones de termias) | (metros cubicos)
Suministro de agua y depuracion
Urbano 7554 19 ?
Agricola 3188
I:'} Usos finales
' Agricola 7372 18 333080
- Residencial
Comercial 27887 4220 ?
Industrial
Tratamiento de agua 2012 27 ?
TOTAL 48012 4284 333080
Consumo total afio 2001 250494 13571
Porcentaje de energia en el Estado 19% 32%
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Implicaciones energéticas de los usos finales (la atomizacidon oculta su interés)
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Abstract: This paper develops an integrated approach to model heterogeneous household water and energy use and their linkages.
The approach considers variations in behavioral and technological water and energy use factors that affect U.S. indoor residential water and
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LA HH COMO AYUDA PARA RESOLVER PROBLEMAS PENDIENTES EN EL AGUA URBANA

Introduccion

Procedimiento para determinar los usos finales
Estudios realizados

Reutilizacion de aguas grises.

Aprovechamiento de aguas de lluvia

A A o

Importancia de recuperar todos los costes para avanzar en estas

nuevas estrategias.

7. CONCLUSION



CONCLUSION

Desagregar los usos urbanos equivale a conocer la HH urbana.
La desagregacion, aunque cara, es una informacién muy valiosa

La eficiencia es hoy una prioridad absoluta. Libera recursos, recurre a suministros

alternativos y minimiza tensiones.

La eficiencia es incompatible con la tradicional politica de subsidios.

La politica social del agua hay que hacerla co arifacion. Jamas desde el subsidio.




