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Los beneficios
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un analisis economico
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The

Economist

Amarican Wwaterwsys

Go with the flow

Removing old dams benefits Amaerica’s rivers economically and ecologically

ot gt 11 | CATERCH i e B
CATEECHEE TRAIL #nds in & loap in the
north-west comer of the tiny mill town of
Cateeches in South Carolina. If you park
along that loop and peer over the side of 2
steep hill, you can see something that
nobody in the entire 20th century saw:
Twelve Mile River, flowing unimpedead. The
creek was dammed in the late 19th century
to provide power to the area’s lumber and
cotton mills. The dams remained in place

The pleasures of the undammed

long after the mills were dosed—but instead of providing power, they were just impeding
the flow of water and natural sediments. That stopped the creek from burying sediment

contaminated by Palychlorinated Biphenyl (PCBs) from an old capacitor plant upstream. By

court order two dams along the creek were removed earlier this year.

They are in goed company. In this century's first decade, 410 American dams were
remaved. While that is just a small portion of the more than 4,000 dams in America, the
rate of removal is growing; more than twice as many dams were removed between 2000
and 2010 than in any other decade. Like the Twelve Mile River dams, many of them are
relics of a bygone age: holdovers from the Industrial Revaolution built to power mills long
defunct for industries that have largely vanished from America. America’s largest-eves
dam-removal project began on September 17th on the Elwha River in Washington stats
but most dams removed have been in the =ast and Midwest.

ECONOMIC ASPECTS OF DAM REMOVAL
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DAM REMOVAL

Science and Decision Making
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America’s dams are as diverse as the waterways they block.

J:'I\. debane albs
Some—around 2,540—generate hydropower, but most do not.  swe

applications off

ngian or renwwal. Reason

b to eccmir

thee st
Some are huge—California’s Oroville Dam is 770 feet tall, T DI'EI':Eﬁ
wihile Nevada's Hoover Dam stores 30m acre-faat. of water— An extra-large row
but many are not. Some are government-ownad (faderal, )

) ) The shape of things to
state or local): mest are not. Broadly speaking, dams are come
removed when the costs of maintaining them and the risks The ravages of time

they pose outweigh the benefits they provide, but the precise Shackled again

costs and goals of removal vary. )
Counting the missing

Gerrit Jébsis, of American Rivers, an environmental advocacy w Go with the flow

group, cites three main goals in dam removal: improving Last orders

i - A P
public safety (zccording to the Amearican Society of Civil Open goal, useless strikers

Engineers, America has 15,237 dams whose failure could
result in loss of life—roughly 20% of which have not been Reprints
inspacted in tha past five yvears), boosting recreational

opportunities such as white-water rafting and fishing, and

making rivers more hospitable to aquatic life. Related topics

Environmental public health

Mor is it just marine life that stands to benefit from removing Heslth and fitness

river impadiments. In Maine, the 160-year-old Edwards Dam ]
Public health
was remowved from the Kennebac River in 199%; today the

river boasts a thriving and diverse fishery. This in turn draws South Carclina

boaters, anglers, hikers, birdwatchers and zll the employment- United States

boosting businesses that serve them. Undamming the Elwha

River is expectad to boost its salmon population from 3,000 to 400,000, which will attract
bears, eagles and other wildlifa that thrived before the river was dammead in 1914, Thass
days Cateeches residents may buy their textiles from South Asia rather than South

Carolina, but they can also look forward to a cleanar craek.

from the print edition | United States
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EVALUACION DE LOS SERVICIOS AMBIENTALES DE LA FAUNA HIPORREICA EN EL AMBITO DEL RiO EBRO EN
ZARAGOZA

6.6.- Conclusiones

La realizacion de este trabajo ha permitido estimar el valor economico del servicio natural de
depuracion en la zona de estudio. Eliminar idéntica cantidad de Nitrogeno en la depuradora de la
Cartuja, costaria una cantidad aproximada de 11,4 millones de euros anuales en costes de explotacion
utilizando la tecnologia actualmente instalada.

Si se considerada la instalacion de un tratamiento especifico para remocién de nutrientes con una
eficiencia de 85%, los costes de explotacion del tratamiento completo serian de 5,2 millones de euros.
De estos, 1.2 millones de euros corresponderian a los costes de la eliminacién conjunta de N y P. Este
montante representa en términos econdmicos el valor del servicio anual de depuracién natural en el

ambito de la zona de estudio.

&

Los valores obtenidos demuestran que manteniéndose la calidad de la zona de estudio tal como esta -
actualmente, esta seguira prestando un servicio anual con un valor equivalente al coste del amaltea
tratamiento terciario de 30.588.235 m?, con una eficiencia de 85%. Es decir, 1.223.529 euros.
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Table 1. Some services provided by ecosystem regulatory and habitat functions

Ecosystem functions

Ecosystem processes
and components

Ecosystem services (benefits)

Regulatory functions
Gas regulation

Climate regulation

Disturbance prevention

Water regulation

Soil retention

Soil formation
Nutrient regulation
Waste treatment
Halntat functions

Niche and refuge

Nursery and breeding

Role of ecosystems in
biogeochemical processes

Influence of land cover and
biologically mediated processes
Influence of system

structure on dampening
environmental disturbance
Role of land cover in
regulating run-off, river
discharge and mfltration

Role of vegetation root matrix
and so1l biota 1n soil structure

Weathering of rock and
organic matter accumulation
Role of biota in storage

and recycling of nutrients
Removal or breakdown of
nutrients and compounds

Suitable living space for
wild plants and animals

Suitable reproductive
habitat andnursery grounds

Ultraviolet-B protection
Maintenance of air quality
Influence of chimate
Maintenance of
temperature, precipitation
Storm protection

Flood mitigation

Drainage and natural irrigation
Flood mitigation
Groundwater recharge
Maintenance of arable land
Prevention of damage from
erosion and siltation
Maintenance of productivity
on arable land
Maintenance of productive
ecosystems

Pollution control and
detoxification

Maintenance of biodiversity
Maintenance of beneficial
species

Maintenance of biodiversity
Maintenance of beneficial
species

Servicios de los ecosistemas

Servicios de aprovisionamiento
Alimento, fibra y combustible
Recursos genéficos

Sustancias bioguimicas

Agua limpia

Servicos culturales o
Valores espirituales y religiosos
Sistemna de conocimiento
Educacion e inspiracion
Valores recreativos y estéticos

Servicios de soporte

Produccidn primaria

Provision de habitat

Ciclos de nutrientes

Formacion y retencion del suelo
Produccion de oxigeno atmosférico
Ciclo del agua

Seryicios de regulacion

Resistencia a las invasiones
Herbivorismo

Polinizacion i

Dispersidn de las semillas

Regulacién de las plagas

Requlacion de las enfermedades
Proteccion frente a desastres naturales
Regulacion de la erosion

Purificacion del agua
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Human population

Urban population

World economy

Industrial output

Energy use

Coal production
Freshwater use

Irrigated area

Cropland area

Pasture area

Pig population

Goat population

Cattle population

Marine fresh catch

Forest areas

Bird and mammal species
Fin whale population

Air pollution

Carbon dioxide emissions
Sulfur dioxide emissions

Lead emissions

i f\.

SCARCITY
AND FRONTIERS

EbpwArD B. BARBIER
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El problema demografico

Malthus tenia razén: el Poblacion mundial [miles de millones]

-
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California Water Myths
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The technological paradigm reached its culmination during the périna of b;g dam
construction in the twentieth century. This paradigm was accnmpanicd b}f financial
commitments which eventually led to the aggrandizement of a financial-economic
paradigm. Bakker (2005; in press) differentiates between a state hydraulic economic
system which aims at cost minimization and the provision of water at a subsidized
price or for free, a market (environmentalist) system with profit as a primary goal

and a commitment to pI’D"i"'iC].E warter at ITlEI.I'l('Et Vﬂlllﬁ.', EI.I]C]. d communir}r movement

which aims to P[‘DVidE sustained access to water, rcl}ring on diverse apprc:achcs to

financing water supply, including labour as an in-kind equivalent.
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En virtud de este principio, es esencial reconocer ante todo el derecho fundamental de todo
ser humano a tener acceso a un agua pura y al saneamiento por un precio asequible. La
ignorancia, en el pasado, del valor econédmico del agua ha conducido al derroche y a la
utilizacion de este recurso con efectos perjudiciales para el medio ambiente. La gestion del
agua, en su condicion de bien econdmico, es un medio importante de conseguir un
aprovechamiento eficaz y equitativo y de favorecer la conservacion y proteccion de los

recursos hidricos.

10,000 m3/yr

' ryl “g | p 2000 2005 2000 2015 2020 2025 2030
1= @@= 1% Price Increase

—#— Demand Increase == % Price Increase
What to do about drﬂ'ugh*ﬁ 3% Price Increase === 5% Price Increase - -@ - 8% Price Increase

in the People's Republic of China mE/yT = cubic meter per year

Source: ADB. 2010. Strengthening of Water Resources Management in Guiyang (IWRM towards Demand Management).

With a case study from Guiyang Municipalily, Guizhou Frovince
Consultant's report. Manila (TA 4912-PRC).

B L) SR TSI DS M Remed LREE 158 S




Algunas consideraciones sobre la recuperacidon de costes en los servicios del agua

Water resources

10.184 Water resources consist of surface and groundwater
resources used for extraction to the extent that their
scarcity leads to the enforcement of ownership or use
rights, market valuation and some measure of economic
control. If it 1s not possible to separate the value of surface
water from the associated land, the whole should be
allocated to the category representing the greater part of the
total value.

A3.84

Water resources treated as an asset in some
cases

Reference: chapter 10, paragraph 10.184

In the 2008 SNA the definition of water resources has been
extended to potentially cover rivers, lakes, artificial
reservoirs and other surface catchments in addition to
aquifers and other groundwater resources. It consists of
surface and groundwater resources used for extraction to
the extent that their scarcity leads to the enforcement of
ownership or use rights, market valuation and some
measure of economic control.

The 2008 SNA recommends that water bodies should in
principle be valued in a manner parallel to the valuation of
mineral resources but with an indication that more
pragmatic alternatives may have to be used such as
estimates based on access fees.
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Monografia

«Retos para la
Sostenibilidad:
Camino a Rio+20»

Economia verde y refuerzo
institucional para el desarrollo
sostenible

recuperacidon de costes en los servicios del agua

CAMBIO GOBAL Y CRISIS SISTEMICA

Economla verde
Consumoy Economia
produccion  ecoldgica
sostenibles

Servicios Economia
Ecosistémicos baja en

carbono
Empleo verde

Contabilidad econdmica-ecoldgica/fiscalidad ecolbgica

Mecanismos de Mercado/ Inversiones ambientales

Reduccian Reduccian
de la Huella de la Huella
Ecologica Ecolagica
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En Espana, el INE ha implantado un sistema de estadisticas ambientales llamado Sistema de Cuentas
Ambientales, presentando valores de los impuestos ambientales, cuentas sobre agua, cuentas de
emisiones a la atmdsfera, del gasto en proteccién ambiental, de impuestos ambientales, cuentas de
flujos de materiales, cuentas de bosgues, cuentas de los residuos en Espana o del sector de bienes
y servicios ambientales.

La base de estas cuentas ambientales son las encuestas realizadas a la poblacion sobre residuos,
agua o gasto en proteccién al medio ambiente. Estas estimaciones buscan homogeneizar los datos
espanoles con los datos del resto de paises europeos para lograr en un futuro comparaciones esta-
disticas. Asi mismo se espera que también se puedan cotejar con las conclusiones recogidas en todo
el mundo, para comparar la contabilidad verde de cada pais.

En estos momentos, las estimaciones de las Cuentas ambientales constituyen estudios piloto que
permiten consolidar las estadisticas ambientales de base, y preparar el Sistema Estadistico Espanol
a los requerimientos previstos en el futuro del Sistema Estadistico Europeo y en un futuro el Sistema
Estadistico Mundial.

3. Sostenibilidad ambiental

Lineas de accidn Objetivos Indicador

3.3 Conservacion ¥ gestidn Al Recursos Grado de conformidad con e Directivae 31/271/CEE (porcantaje de cargal

de los recursos naturales y  hidricos MNimearo de sglomeraciones urbanas
ordenacion del territornio Indice de calidad general de las sguas {% total estaciones)

Indice de llenado de acuiferos MMA, por cusnca hidrografica
Estado hidroldgico: Indice de riesgo de sequia, por cuenca hidrografica

{Conclusion)
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VAN de los beneficios de la conservacidn y la conversidn
(Valor del USD de 2007)
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LA ECONOMIA DE LOS ECOSISTEMAS Y LA BIODIVERSIDAD
PARA LOS AESPONSADLES DE LA ELARORACION DE
POLITICAS NACIOMALES E INTERMAGIONALES

RESLIMEN: RESPONDER AL VALOR DE LA NATURALETA
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Global Water: Present to 2025

Present Waler Stress
Waler W ithdrawal Habio)

B Low stress (less than 10 percent)
Moderale strissa (10 o 20 percent)
Medum-high stress (20 10 40 parcent)
High siress (40 10 B0 peroent)

B Extromaly high stress (B0 parcent or more)
Arid and lorer wilier usa

B Mo data or out ol aes

Projected Change in Waler Stress
o 2025
Significantly less stressed B Extremsly more siressed
Modearately less stressad ER Esxcepticnally more stressed
Near-narmal conditions Uncertainty inmagnitudsa
Driar but sdill low sireess 20 Uncartainty in direction
Mocerntely mors sirassad B No data or put of area
// Severely more stressed

Present water stress Is defined as the ratio of total freshwater withdrawals
{circa 2000) to annual renewable freshwater supply (1960-90 climatological
norm), a quantity often referred to as the water withdrawal ratio (WWR), This
provides an assessment of freshwater avallability in a typical year relative to F
recant levals of socloeconomic demand for fresh water. High levels of waler

stress indicate that socioeconomic demand for freshwater approaches (or «A
exceads) the annual renswable supply. .

The projecied change in waler stress is calculated as the ratio of projected | -
water stress to present water stress dunng a 10-year time frame centered on

the year 2025, The analysis looks at the A1B scenario of aconamic and

enviranmeantal change used by the Infergovernmantal Panel an Climate

Change (IPCC) Fourth Assessment Report. The projected change in water \
stress indicator has categories which are analogous 10 a drought severity

scale. For example, areas with a projectad category of “extremely more I\
stressed” are projected 1o experience the same leval of waler siress as areas N
experiencing "extreme drought™ today. \

Analysis ia done at & level balow the nation-state, For large countries (e.g. "
China, India, Russia, United States, eic. ) aggregation of stress at the \\\
nation-state level would mask the risk of social disruption at local levels.

Source: Workd Resources Institute and ISclances, LLG. —
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PICPLE USE LOTS &ATER |

IT | nONEsMRER 2000

WaTeEr FoOTPRINT MANUAL
State of the Ari 2009

Net virtual water import
Gm3/yr
. -108 Morth America

Arjen Y. Hoekstra
Ashok K. Chapagain
Maite M. Aldaya

. 107 South America _
Mesfin M. Mekonnen

. -70 Oceania

. - 45 Morth Africa

. -30 South-east Asia
-16 Central Africa
-5 Southern Africa
2 Central America
13 Former Soviet Union

. 18 Eastern Europe

B & MiddeEast

[ 150 Centraland South Asia

. 152 Western Europe

[t
fWater Footprint

Figure 14: Regional virtual water balances and net interregional virtual water flows related to the trade in

agricultural products, 1997-2001. The arrows show net virtual water flows between regions (>10 BCM/yr)
Source: Chapagain and Hoekstra (2008)
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Asi pues, la Huella Hidrica Total (HH;:) de un pais se define como el volumen de agua

necesaria para la produccion de los productos y servicios consumidos por los habitantes de

dicho pais:
HHior = AVigo, + AVieomr - AViesa
Donde:

AV . es el Agua Virtual correspondiente a la produccion de productos de una region o

territorio de referencia.

AViger es el Agua Virtual correspondiente a la produccion de productos importados a una

determinada region o territorio de referencia.

AVzoer €8 el Agua Virtual correspondiente a la produccion de productos exportados de una

determinada region o territorio de referencia.

Por lo tanto, la Huella Hidrica es (agua consumida internamente en una regiém por sus

habitantes):
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Los tipos de agua de la huella ecolégica: agua verde, agua azul y agua gris

Water footprint of a consumer or producer
Direct water use Indirect water use
'- ------------------------- - e e e e e e e e = =
] |
|
' |
: Green water footprint Green water footprint - I
I o |
| ' § & |
Water withdrawal 1 & £ "
™ i (4] = 1
I = b !
Non-consumptive I . . g |
I Blue water footprint Blue water footprint o "
water use (return flow) ! : i
1
l i !
Tttt = = e e e e |~ = = === ——— 1
|
: = 1
1 T 2 1
i 1 — = 1
: Grey water footprint Grey water footprint ® o .
1 = 3 1
| o I
1 i
Lo e o e e e e e e e e e e T | o o e = e ]

Figure 1.1. Schematic representation of the components of a water footprint. It shows that the non-consumptive part of
water withdrawals (the return flow) is not part of the water footprint. It also shows that, contrary to the measure of ‘water

withdrawal’, the ‘water footprint’ includes green and grey water and the indirect water-use component.
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Evolucion de la huella ecolédgica global.
[Fuentel
a LA
3
Huella ecolégica: superficie necesaria para 3 14}
producir alimentos + superficie necesaria 212
para absorber los GEI 5 10
0,4
0.4
0,2
0.0 Lu 1 1 [ L i
1961 1971 1981 1991 2001 2007
Afo

Con el actual ritmo de consumo, los espanoles necesitariamos casi 5,3 veces la superficie de Espana para
satisfacer la demanda de recursos naturales de nuestra sociedad (OSE, Informe Sostenibildad Local, 2008).

rr Rlal a a7
| = - i 4 4 1 |

Huella, en numero de Espanas ;Cuantas veces habria que aumentar [a biocapacidad de Espana para satisfacer las
demandas de su poblacion?
[Fuentel WWF [2010] [7)

5.0+
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Huella de carbono: cantidad de GEI por
individuo, producto, comunidad, acto...

Brasil Canada Finlandia

Fromedio de emisiones de GHGs(gCO2'mzZ2/ana)

Fuente: WCD Thematic Raview 112 Global Change
Mota: La emisiones promedio de gases de efecto invemadero medidas en 15
embalses en regiones boreales v tropicales presentan grandes variaciones den-
tro de un pais v entre regiones. Estos promedios ocuitan fuertss vanaciones
estacionales y anuales. 12

El monitoreo reciente en &f embalse de 2 600 km2 de Tucurui muestra : : ; 6 = ’
que las emisiones cde gases de efecto invernadero son importantes y ciones mas elevadas de las emisiones totales.” " El grafico gue sigue
miuy variables de un ano a otro. Los valores en 1998 superaron los de compara |as emisiones brutas con _|ﬂ?_d"=‘ tecnologlas alternativas par-
1999 an mas de un factor de 10 para el metano y en 85% para didxido generacion a gran escala de energia.” Para Tucurui, todavia no se
de carbono (ver el cuadro siguiente).!5 han mec_:hd-:: las emisiones t;lasmas en habitats na;urajes pravio a la
inundacion, de modo que siguen resultando evasivas las verdaderas
Emisiones brutas totales {ton./km2/aio) comparaciones de emisiones netas con alternativas.

La tecnologia alternativa para generacidn eléctrica a gran escala
requerida para fundiciones de aluminio (gl principal consumidor de
glectricidad) era energia témica que utiliza combustible diesel cuando
se construyd el proyecto en los anos 70. Hoy la alternativa serfa plan-

: tas de ciclo combinado de gas natural.
Bl modelo, al tomar en cuenta las emisiones del agua que pasa por _ :
las turhinas o por encima de los vertedercs, llega a estima Fuente: WCD Tucurul Case Study

Ano Metano Didxido de carbono
1838 76.36 3 B
1999 5.33 2 378



Groundwater deplation rales in selected large aquifer systems

HIGH PLAINS, USA

CENTRAL VALLEY, CALIFORNIA
NW INDIA

NORTHERN INDIA &
SURROUNDINGS

NORTH CHINA PLAIN

NUBIAN SANDSTONE
AGQUIFER SYSTEM

NW SAHARA AQUIFER SYSTEM

SAUDI ARAEIA PLATFORM
AGQUIFERS

GREAT ARTESIAN BASIN

483,844

58,000
438,000

2,700,000

131,000

2,200,000
1,019,000
1,485,000

1,700,000

3.7
17.7

54

2.36

1.5

13.6

0.311

&4
40

20

47

9.2

0.2

2000-2007

2003-2009
2003-2009

2003-2009

2004

2001-2008

2000

2001-2008

1965-2000

F

McGuire, 2003;2009

Famiglietti et al., 2009
Rodell et al., 2009

Tiwari et al., 2009

Jia and You, 2010

Bakhbakhi, 2006;
Konikow, 2011

Margat, 2008

Abdurrahman, 2006;
Konikow, 2011

Welsh, 2006

* Expressed as depth of an equivalent layer of water over the total horizontal extent of the aquifer system (scale-

independent depletion indicator)
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=
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HIGH PLA NS AQUIFER
Saturated Thickness
In 1987
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High Plains was once a barren and agriculturally marginal
araa thal coverad parts of eighl states from South Dakota
to Taxas, Bul since the 19405, it has become an aconomi-
cally flourishing region. The introduction of machanical
pumps enabled large quantities of groundwatar to be
abstracted from the underlying High Plains aquiter (o
Ogallala aquiter). This very lange phraatic aquifer cowers
around 450,000 km® and s cumently the most intensively
used agquifer in the United States, providing 30% of he
total withdrawals from all aquiters for (migation. Some
94% of the groundwater withdrawn from the agquiter is
usad for irrigation, and tha aquifer provides drinking water
for B2% of the 2.3 million peopla who live In the arsa. The
benafits accruing from this aguifer

Algunas consideraciones sobre la recuperacion de costes en los servicios del agua

and management to the individual states. The eight High
PFlains States each use different approaches and doctrines
lo develop and manage the aquifer, which complicales
cohesive aquifer-wide water managament afforts. In spite
of some inleresting inndvations, such as Colorado’s waler
augmentation programmae, the Intensive Groundwalter
Usa Controd Area policy in Kansas and Wichita’s Aquiters
Storage and Recovery Programme (ASR), It sesems that
managemsant ToCcuses on ‘planned Gsplelkon’ rather than
on making the groundwater resources sustainable.

Sources: Peck (2007 MoGuire (2005): Sophacisous (2010,

system are huge, and made tha High Figure: Gronmndwaler level changes in the High Plains squlfer,
apdvsnrra D s
Plalrs ohe of the most productive Fom pee-develpment Up b 2007

agricultural aress in the world

Infensive pumping has nesulted in
steady declines of groundwater levels
in the High Plains. From pre-develop-
ment up to 2007, the decline averaged
over the area is 4.34 m, but because
of large spatial variations (see Figure)
there are zones where groundwater
levels have dropped by up to 60 m.
The declines have caused a reduc-
tion in stream flows in the area, the
degradation of riparian ecosystems,
an increase in the cost of groundwater
and a reduction in the aquifer's satu-
rated thickness. In spita of atbtempts
to control and managa groundwater
quantity, the dowmward trend of the
levels continues across most of the
area, threatening the leng-term viabil-
ity of an irrigation-based economy.

However, it is not easy to bring ground-
water level declines to a standstill.
This will require sacrificing a con-
siderable portion of the groundwater
benefits currently being enjoyed, and
current laws and institutions are not
well suited to this task. American law
favours individual water rights (rather
than permits for a limited period) and
defers matters of water allocation, use

AQUIFER
BOUNDARY

Q = 100 MILES
o 50 100 HLOMETERS

__fmw'-'ﬂmm‘- -,
s ™
] T

|

EXFLANATION

N ‘Water-levsl chasge, in feat
Declimas

No substantial change
[ -10te+10
Rises
[J10ta25
[J25ta 50
[ More than 50
] Area of little or no saturated
thiclkmess
Area of water-level changes
with few predevelopment
water lev

U Fault=—1, upthronm side

Soure: MoGuire, VL., 2008,
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¢, Como se analizan los aspectos econémicos y se

—y

ES de Medldas de Ios Planes: Hldroloqlcos

.‘.‘1. ._. - =

'__dEAguas del Réegimen e’cvnom:co-fmanc:ero de 1a utilizacion del DPH
)

_s Principios generales:|Las 7 gdministraciones Publicas competentes tendran en cuenta el principio _de

e Beuperacion. de costes de los serv_'ms relacionados con la e lassagu uyendorlos costes
eTIbTentaleEsWidel recurso, en funcion dé las proyecciones a lar§o'P1ae0 de 'su oferta’y/ nda;

Los cuatro instrumentos generales de recuperacion de costes:

Canon de utilizacion de los bienes del DPH
Canon de control de vertidos

Canon de regulacion

Tarifa de utilizacion del agua

Podemos considerar un quinto instrumento, las sanciones (multa_ mas| reparacio)
exaccioén propiamente dicha (Orden MAM/85/2008, de 16 de enero, por la que'se est
para la valoracion de los dafios al dominio publico hidraulico y las normas sobre toma de muestras y analisis de
vertidos de aguas residuales): VDANO = VDPH KX + CRA KRV KS

Hay que anadir unos instrumentos especiales _que serian las tarifas especiales de las transferencias inter-
cuencas, es decir, los trasvases
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Suma B-C+E-F A+B+D+E

FINAL Consume Exporta Importa Consume Exporta Total HH

. . : : [j
-‘: . :
» » V ‘-..‘ 2 - \ 300 270
3.870C 2.52 [.67¢ 965 735 16.499 1.586 13.244
124 3 2.520 .818 1.24 743 16.925 1.857 13.662
Totales:




Servicio prestado

Agente que lo presta

Entidad que financia
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Instrumento de
recuperacion

Embalse y transporte en
alta

Estado. comumdades
autonomas,_ entidades
locales, empresas privadas

Estado, comumdades
autonomas, entidades
locales, empresas prnivadas.
Umén Europea

Canon de regulacion
Tanfa de utilizacion del agua
Canon de ocupacion

Captac16n. extraccion y
recarga de agua
subterrinea.

Privados, asociaciones de
usuarios, entidades locales

Privados, comunidad de

usuanos, entidad local,
comunmidad autonoma,

Estado, Union Europea.

Derrama de la comunidad
Tanfas de avuntamientos
Canon de ocupacion

Autoservicio

Abastecimuento urbano

J!'L}'"LJ.!'.'I. lamentos,
mancomunidades

Estado, comumdad
awonoma, entidades
locales, Umion Europea

Tanfa de abastecumento,
tratammento v vertido

Recogida y depuracion de
aguas residuales urbanas.

Ayuntamientos,
mancomunidades.
Estado v comumdades
autonomas.

Administracion local y
autonomica.
Estado y Umion Europea

Tarifa de abastecimiento,
tratamuento v verido.
Canon de saneamiento.

Distribucién de agua para
el nego.

Comunidades de regantes
y particulares.

Estado. comumdad
autonoma, comunidades de
usuarios y particulares.

Demrama de la comumadad.
Autoserticio

Abastecimiento,
refrigeracion y produccion
industrial y energética.

Empresas privadas.

Empresas privadas

Autoservacio.

Laminacion de avenidas.

Estado. comunidades
autonomas, entidades

locales, empresas prnivadas.

Estado. comunidades
autonomas. entidades
locales, empresas privadas.

Recuperacion ambiental.

Estado. commmdades
autonomas, entidades

Estado. comunidades
autonomas, entidades

(Canon de control de vertidos.

locales. locales. Union Europea.
Canon vertido, canon de
regulacion, tanfa de ntilizacion
Admimistracion del agua. Estado. Estado. del agna, canon de utihizacion de

los bienes del DPH. régimen
sancionador.
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Servicio prestado

Costes financieros

Costes ambientales

Usuario
responsable

Captacion y extraccién

Infraestructuras
Mantenmmuento
Explotacion
Bombeo

Deterioro del espacio fluvial
Dhsminucion del candal circulante
Fragmentacion del habatat
Descenso priezométnico

Urbano
Industnal
Agropecuano

Almacenamiento v conduccion

Infraestructuras
Mantemmmuaento
Explotacion

Detenioro del espacio flunal
Dhisminucion del caudal circulante
Modificacion del régimen
Fragmentacion del habatat
Pérdidas por evaporacion

Urbano
Industnal
Agropecuario

Abastecimiento urbano
e industrial (incluida la generacion
de energia)

Infraestructuras
Mantemimiento
Explotacion

Consumo de agua y pérdidas.

Disminucion del candal circulante.

Descenso piezométrico.
Contaminacion urbana
Deterioro del espacio fluvial
Contamimacion mdustral
Eutrofizacion

Urbano
Industnal

Energénco

Regadio

Infraestructuras
Mantenimiento
Explotacion

Consumo de agua v pérdidas.

Dismunucion del caudal circulante.

Deterioro del espacio fluvial
Descenso piezomeétrico.
Contammacion difusa
Eutrofizacion

Agropecuario

Laminacion de avenidas

Infraestructuras
Mantenimiento
Explotacion

Deterioro del espacio fluvial
Modificacion del régimen
Fraomentacion del habitat

Toda la sociedad

Control de vertidos

Infraestructuras
Mantenimiento
Seguimiento

Urbano
Industrial
Agropecuanc

Control v vigilancia, seguimiento y

planificacion

Infraestructuras
Seguimiento
Actualizacion

Toda la sociedad




Algunas consideraciones sobre la recuperacion de costes en los servicios del agua

mNIVEL DE RECUPERACION INTERNALIZANDC LOS
COSTES AMBIENTALES CONSIDERADOS ENEL PH

®ACTUAL NIVEL DE REGUPERAGION
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Srupo N° de Inversiéon en miles de euros
PR | ayas | v
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Figura 28. Presupunesto de inversion del PM por grupos de medidas — DHGn
DHGn - Presupuesto de inversion de PMpor grupos de medidas (millones de etwos)

B Mmoracion cantanmmacyon localzada
O Mimmzacion contanmmacion difisa

M Control v reduccion de exfracciones
B Restauracion aniwental

[ Fenomenos netecrclomcos

N Atencion a Ias denmnddas

N Conocmiento v gobemanza
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, Muros, escolleras...
canalizaciones y encauzamiento:
azudes para conseguir l&nmi

.

Obras de
“recuperacion
ambiental’ del'rio
Jorio en Villa-
quilambre (Leon)
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Recuperacion de costes de los servicios del agua en la Union Europea
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LA
Los Angeles a Department of Water & Power

MANDATORY WATER
GONSERVATION

FACT SHEET: Shortage Year Water Rates

SHORTAGE YEAR WATER RATES EXPLAINED
Sowtheen Calfieamia is facieg o waler wpply thortage for the ird year in 2 row. Most of Lo Angeles” waier vepplies are imporied asd (he wounces of thes waler
are impacted by Srought and requlaony restrictions. As 3 resalt, mare waler conservabion is engantly nesded

Beginning June L shortags yest rited will bicsme #lective and will be applied bo all LADWP customers.

Unier shoriage year rates, (e amount of waber you are able to purchase at Ehe lowest price - indicabed on your bl as " Tier 17 - will e redaced By 1%,
Coatomens alfeady conservisg 15% bedow Iheisr Tier 1 aliotment will nod be affected. Cusbomens who cxceed the redeced Tier | alloimenl, and ga inlo (he more
wapentive Tier 2, will pay 3 highev rate for every gaSon over Tier L These cushomers will see Dheir saler bils rive.

Lmarn whal your pew waber dlotmeat (%, aad ways you cas rpdace your e, by ksgaing in ko yosr account of by callng 1-800-DIAL DWF sad dollowing Ehe prompts

IMPACT OF SHORTAGE YEAR RATES

Costomers dveady conserving 15% below [heir Tier | sBotment will ol be aflected and (hate who reduce by more [haa 15% will scluslly see their bills g
down, Cormeriely, cuslomers wha imnally SLay within Ther regule’ slolmesl and do ol reduce their waler cas by 15% will pay & higher rale for sach gallon iy
i beyend their sew resuced waler abatment, Cusbomers wha sacemd thair reqular allotment and pay Tier 2 rales mutinely, and do sot significantly cul Baeir
waler wie usder shoataqe year rabes, will see Tesr waley Dl inCrease

A5 an szample. eMective Juse |, 2009, & typics! bwe-month Bling cycle lor 3 visgl-tamily resideaiial cutlomer who B alocated 79 hondred cubst 1eet (HOF) of
waler pays SELTE, or 292 cents piv cubst Tood. A1Der & 15% redeclion, (al cwtomin™s allocation alows Them [ perchase 24 HCF of Teer | waber, wiich amounts o
STO0R. 1T thw customer Soes sl ol kack, heshe will pay Tor 24 HOF at the Tier Vrabe, or STO.08. plus 4 1B0F af the Tier 2 rate, or 5599 pev BOF, which ameants to
an addtionad $30.76 for a total of $5CL84. Wobes: The Teer 2 rate will be 55.48 per HCF stiective Sely L 2009, Ooo HOF squals 748 galions,

IMPACT OF SHORTAGE YEAR RATES ON LOW INCOME CUSTOMERS

Thed® i3 no eusmpbion 107 |ow iNCOMS Cotinmell snder Whartign year rifed, butl LADWP'S dvesimesl & thil sotl low Income and Lidsling cusbomers will nad
Bempacied On average, Nis roee of cuslomers does sot encesd Tier | water allocationn and typecally uses far bess Ghan the maximum Tier | saier bedget.
However, al Cuviomsers shoulkd review Their v b defermine (her own water e against the new lower Tier | aliotment and b learn siega b Bake i they befieve
ihey could excesd Thes Tier 1 alciment

HOW TIER 1 WATER BUDGET 15 SET: SINGLE FAMILY RESIDENTIAL CUSTOMERS

T amound of mater 3 sisghs lamily renaential customes can use, and stay wilhin his/ e walker Budgel is ceberminsd Dy lof size. Semperatume Tone, fime of year asd
1o srrrie f prsand (n b boirahiold. LADWP bas estabiishad Tive of sines, thies tempevatine roned ind adands the Ter | alotment i HCF acoording b9 season
Cwatomars may confirm e aamber of pevsons per hostehold by calling 1-800-DUAL DNP and speading 1o 4 Orslomer Service representa ive

HOW TIER 1 ALLOTMENT IS5 SET: MULTI-FAMILY, COMMERCIAL AND INDUSTRIAL CUSTOMERS

Th Ther | wirler Busget for mulli-tamiy, commarcial and isdusirial custamens iy based on 3 percealige of Ehe cushome:s Miximum dily Jverage dorng winbe
(Decamber Eheoogh Manch) over (e past {hee years, reduced by 19%., The alocation is applied yearroend, Fer muiti-tamily unety, thie jormvela 5 calculated for
wach maratul meter. Commencial and indestrial customers’ water Busqets work oul 10 be 57.75% of twee-year winler high averigei

CALCULATING SHORTAGE YEAR RATES
Liearn your sew Tier | maler Alloimeal, snd wiys you can fedede vour ste by |00ing 0 19 your scoount of by caling |-800-DWL DWP dsd (oalowieg Lhe proegis

LA
Los Angeles Department of Water & Power

MANDATORY WATER
GONSERVATION

FREQUENTLY ASKED QUESTIONS: Shortage Year Water Rates

: WHAT ARE SHORTAGE YEAR RATES?
3 Wil SherLage yedd rabes, LADWF iedeces o coilomed's waber budgsl

by allotten less water a1 the chaaper rate, known 25 Tier L Those who
coeserie wil nat be peraiced. Those who scesd Ehelr budgets 1 the
|ower maled prace will See Eheir water bld ree

: HOW MUCH DO | HAVE TO CONSERVE TO

AVOID BEING PENALIZED?

T LADWP auis cusbamers ba reduce Thedr Tret Vwaler use by 15%. A8

cushomens gat 2 specilic Tier D water Susige! oetermined by 2 formus and
e fyge of cesfomer ihey &e — single lamily, multi-lamily, commencial,
indusirial of grverameatal, The formuls i biked upon e amaunt of
fendied cabic Tesd [HCT) of waler provided b sach cusiomer al the kwar
price paint, Tier 1. ¥ Ine customer excesds the Tier | budget, Re/she goes
Indn Tier 2 pricing, which s more costy,

: HOW DO | KNOW IF | EXCEED TIER 17
+ Look &t your bl I poe have exceeded your Tier | witer bedqed, there

wil e & line that shoms Tier 2 pricing. 17 [hens B nd relereece b2 Tier &,
ou have Tliyed in youl sBolied Tied Iwaler budgel.

HOW DO | REDUCE MY WATER USE?

T Start by [oging in (e veur dccpunt or by callisg -600-DIML IWF

#ad feliowing Che promply. Thea, Check oul metnse o chal witka
CLABOMET SErva0e represanlilive for waber oontervation Dps. Make waler
coaservalion a comman praclics in your Bousshold,

: ARE SHORTAGE YEAR RATES THE SAME

THING AS WATER RATIONING?

3 Mo Water falioning meand allofling a certain amaust of waber Tof i

ousineses and no more. The LADWP (5 nol doing this. The Departmead b
vaacted shortage year rabes a5 an incentive for pecple 1o save maniey

by £ultisg thadr waker wie. Under shariags year rabes. pach cuvtamer o
ol T5% fess watier 5t the domesd price. calied Tiar L I thi oushomer
stays 1% or mare below (b walir budgel, ba/she will avoid paying
maie. When Die Tier | waber bedget i encesded. the cushomar will be
wolijert b Ther 2 prices, which are considerably hagher. This * price siges™
i inleadied ko Eacoiurege Oedamens Eb conserve water,

o

IS 1T REALLY NECESSARY TO IMPOSE
SHORTAGE YEAR RATES? IT SNOWED IN THH
SIERRAS DURING WINTER AND THZRE WAS
ALSO QUITE A BIT OF RAIN IN LOS ANGELES

T Yeu i A pepevaary. Saowdall in ihe Slevrad for the Lt (free yean

s e aigruificantty bess (an normal 2007 was a8 sucesdisgly dry
fear Enal hars resatied in jow redervol Ievel thrsoghout Callormia.
Additionaly, cauil impeded fedniclings ob imgoried waler Irsd ihe San
Judquin-Sacsamentn Dea meam leps water i avalable o Soulhem
Calipraia for our uviomers. Therelons i i prugent aad resporslle

12 conserve 3% mech & possible. These LCIon & seffhiont reason to
irnliule shodbage yeor rafes.

: HOW LONG WILL SHORTAGE YEAR RATES BE

IN EFFECT?

: Shoriage year rates will de in offect endil 1he Board of Wiler and Power

Commpuandtt JFlEmines (hey ane i oger BeoeeLary.

: ARE SHORTAGE YEAR RATES A WAY FOR

THE LADWP TO GENERATE ADDITIONAL
REVEMNUE?

o, Shoriage year rates ane nof for increasing revenss; Thay are far
ERCSUTIGNG consemalicn.

: WHY NOT JUST ASK CUSTOMERS TO CuT

THEIR USE VOLUNTARILY?

3 e beliiwd Ibertige poa rates wil D2 miie eflective, By iedecing Teer

| water consmplion by 5% of more, ouf cushomers will Bave OBy on
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Algunas consideraciones sobre la recuperacion de costes en los servicios del agua
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