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Annex 1: (Non-exhaustive) overview of Water Allocation Policies in the EU
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Surface water Yes
Groundwater Yes Water rights usually
exclusively with landholders
Surface water ¢ Navigable e Navigable rivers: for | Navigable rivers:  yearly e Navigable rivers:
rivers: Yes abstracted volumes > | renewal of notifications Licenses issued
e Un- 500ms3, else notification. (licenses are annually by the specific
navigable e Un-navigable: (equal) renewed by payment of river or water
rivers: use right for riparian surface water abstraction tax) authority.
usually not owners, non-riparian | Water use rights of riparian e Un-navigable
owners sometimes need | owners are not allowed to rivers: Court
permit, restrict or damage water use decisions
of  downstream riparian (AVreder ¢
owners. can limit water
use rights of
riparian owners in
case of water
shortages
Groundwater Yes Environment Agency is consulted | licenses  for  abstracted province and local
on the permit request. volumes > 500ms3, else councils
notification.
Surface water No
Groundwater Yes Additional environmental Walloon Ministry of
permit is needed for Environment
abstracted volumes >

3000m3,
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Surface water No
Groundwater Yes licenses  for  abstracted X Brussels Ministry of
volumes O 96 mielsed Environment
notification
Surface water Yes Upon the issuance of a permit, | Water use permit required in | Permit issued for maximum X X Basin Directorate
authorities take into consideration: all cases except for water | period of 35 years (irrigation). Director, and in some
e the available water resources: abstraction below 10m3 per | Other uses have shorter cases Ministry of
« the needs of the applicant for day. license periods (10 to 25 Environment
water use permit or water body years).
use permit, as the case may be; Water abstraction rights may
e the status of the water body; be restricted (- scarciy,
status of the water body)
e the acquired rights.
Upon authorisation of water use,
applications shall be granted in the
following order of precedence:
1. domestic water use;
2. therapy and preventive care -
applicable solely to mineral
waters;
3. agricultural water use;
4. other uses, including industrial
water use, recreation activities,
and hydraulic power
engineering.
Groundwater Yes See surface water Water use permit required in | Permit issued for maximum | Water abstraction
all cases except for water | period of 35 years (irrigation). | rights may be restricted
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abstraction below 10m3 per
day and pump capacity below
0.21/s.

Other uses have shorter
license periods (10 to 25
years).

(~ scarcity, status of

the water body)

Surface water

Yes

Government Water Works or
Projects (GWP): annual water
demand and allocation scenario
prepared by Water Development
Department. The rationing scenario
is prepared with participation of
different stakeholders. With the
approval and put into force of the
water allocation scenario, each
farmer is issued a license/permit for
the quantities of water from the
GWP he/she is allowed to use,
specified for each field under a
certain crop in the coming irrigation

period.

Non-government schemes (Water
users Associations / WUA): Formal
water use rights on own sources of
water. These encompass licenses
to operate wells, or abstraction
permits for surface waters (mostly
streams, negligible due to declining
rainfall / run-off and downstream

impacts of large GWP).

User based / traditional or
customary (re-)allocation: small

Annual quota in GWP under
the rationing  procedure.
Supply can be disconnected
in case of overconsumption.

Some irrigation  divisions
have systems based on

irrigation times.

Preference to domestic
supply (including
livestock).

National:
Development

Department

Water
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irrigation schemes (WUA),
managed by committees chaired by

the District Officer based on water

availability.

Groundwater Yes Drilling and abstraction licenses; National: Water
process under review at the Development
moment. New wells (limited to Department
existing permanent plantations if the
aquifer is at risk or over-pumped i
ipoor stat usway of
applications for a change to an
existing abstraction license

Surface water Yes Surface and groundwater Regional and local

rights are owned by the State government

Groundwater Yes Surface and groundwater Regional and local

rights are owned by the State government

Surface water Yes The administration of water Municipalities.
abstraction permits is regulated by
Water Resource Plan drawn up by
regional state environmental
centers.

Groundwater Yes The administration of water | Abstraction of groundwater | Groundwater permit needs to Municipalities
abstraction permits is regulated by | needs a permit, to be | be renewed at specific times.
Water Resource Plan drawn up by | renewed at specific times. | Irrigation permits are for a
regional state environmental | Irrigation permits are only for | period of 15 years
centers. up to 15 years.

Surface water Yes Abstractions > 30 m® per day.

Groundwater Yes Abstractions > 5 m3 per day.
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Surface water

Yes
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Water is a common property
(Water Act). Landowners
have primary entitlement

Territorial waters are
generally jointly owned by

landowners.

Regional authorities

Groundwater

Yes

Water is a common property
(Water Act). Landowners
have primary entitlement

Territorial waters are
generally jointly owned by

landowners.

Regional authorities

Surface water

Yes

The "Préfet de département”
(representative of the French State
in the "département" level) can take
into account territorial specificities
(e.g. areas subjected to a
guantitative deficit or in polluted
areas, etc.). When an authorisation
is demanded, the decision to grant
it or not is made after an
investigation for assessing the
potential impacts of the project and
consulting the population
concerned. Review of licensed
volumes based on actual need and

environmental capacity.

Abstraction rules are more stringent
in some areas qualified nationally
as suffering of chronic water

The right to use water, in
particular for irrigation, is
established by the Code Civil
(Code Napoléon) and is
linked to the ownership of the
land. But the Code de
I'Environnement includes the
principle that water belongs
to the common heritage of
the Nation (art L.210-1) and
includes  provisions  from
water laws of 1992 & 2006,
attributing to the State the
mission to manage
abstraction activities with a
river basin approach.
Authorisations for activities
abstracting more than certain

Annual authorisations,
tendency to authorisations for

more than 1 year

Water abstraction
authorisations include
maximum volumes. Drought
Flow standards below which
water abstraction restrictions
are triggered. Water
abstraction authorisations /
water right can be limited or
revoked in situations of water

shortage.

Authorisations can be
temporarily or
permanently revoked
or reduced by the
Prefects in case of
water  scarcity, as

required to ensure

adequate
environmental
protection and/or
domestic water
consumption.

Department level
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shortage (ZRE, Zones de

Répartition des Eaux).

According to the Water Law of
2006, starting in 2012 and if agreed
at local level, an "organisme unique
pour la gestion des prélévements
d'irrigation" can be set up: a multi-
annual  authorisation with a
maximum amount of water is given
by the Préfet de département to the
Organisme, which shares the water
between the irrigators. The
authorisation should require that the

objective for low flow is respected 8

thresholds. Most usual

threshold for surface water is
5% of the low flow. The
fPréfet coordonnateur de
Bassind (WFD authority at
River Basin level, beyond the
"département” level) can
classify an area in "Zone de
Répartition des Eaux" if
considered in water stress.
The threshold for abstraction

is then lower.

years on 10.
Groundwater Yes Most usual threshold for Department level
groundwater is 200,000 m3 /
year
Surface water Yes Water is a public good (public | Time limited
right).
Groundwater Yes Beyond a legally fixed threshold, | Water is a public good (public | Time limited
authorisation procedure includes an | right).
environmental impact assessment.
Surface water Yes Anyone can extract water
(with a license) but land
owner has primary
entitlement
Groundwater Yes Anyone can extract water

(with a license) but Iland
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owner has primary
entitlement
Surface water Yes License depending on available | Licenses for all water Priority of uses defined Regional
water resources, the importance of | abstractions, to build, modify in the Water Inspectorate for
the water use and time of recharge | or to abandon  water Management Act environmental
(hydrologic and  hydro-geologic | infrastructure or to all type of (1295.LVII): public protection
assessments) water uses (capacity >500 supply priority over all
ma3/year). uses, animal farms and
fish ponds third place
and irrigation and
(other) agricultural use
fifth place.
Groundwater Yes License depending on available | Licenses for all water Regional
water resources, the importance of | abstractions, to build, modify Inspectorate for
the water use and time of recharge | or to  abandon  water environmental
(hydrologic and hydro-geologic | infrastructure or to all type of protection
assessments). water uses (capacity >500
ma3/year).
Surface water Yes Public owned rights
Groundwater Yes Public owned rights
Surface water Yes Collective irrigation Water is a public good Collective irrigation: annual | Priorities in water use: Water rights are the

E.g. Sardinia: at the beginning of
each year, the regional government
assigns  water  volumes  for
agricultural uses on the basis of the
requirements of the Reclamation
and Irrigation boards (Consorzi di
bonifica e irrigazione - RIB) and the
availability in the reservoirs. RIBs

water volumes

Individual farmers: duration

depends on the capacity.

1) human
consumption, (2)
agricultural uses, (3)

other uses.

competence of
Regioni and the
Provinces.

Collective irrigation:
Regional government
Individual ~ farmers:

provinces for lower

capacities and
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may be given quota on water to be
abstracted from natural sources
(e.g. Sardinia: Within each RIB
(allocation at lower spatial scale),
individual farmers may be submitted

to quota or abstraction turns.

Individual farmers: capacity
determines the issuing authority

and time

regional government

for higher capacities

Groundwater

Yes

Water is a public good.
Maximum quantities are 10
I/s

Individual farmers: maximum
40 years

Water rights are the
competence of
Regioni and the

Provinces.

Surface water

Yes

Certain threshold up to which
the use is not a taxable
activity (and thus does not
require a permit). License
market mechanism for
natural resource extraction
considered. This system is
not introduced for practical

reasons.

Permit  authorises  water
users to utilise water, and
lays down terms (body of
provisions that regulates
activity, rights, duties and
liabilities of a water user),
conditions, regulations and

restrictions for water use.

Groundwater

Yes

Certain threshold up to which
the use is not a taxable
activity (and thus does not
require a permit).

License market mechanism
for natural resource

extraction considered. This

Permit  authorises  water
users to utilise water, and
lays down terms (body of
provisions that regulates
activity, rights, duties and
liabilities of a water user),
conditions, regulations and
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system is not introduced for

practical reasons.

restrictions for water use.

Surface water Yes Permit is necessary for
abstractions above 100 m?
per day

Groundwater Yes Permit is necessary for
abstractions above 100 m?®
per day

Surface water Yes Water permit The permit will lay down, in National Ministry of
particular, the conditions Interior
according to which water
extraction may be carried out
and the control procedures with
respect to the extraction.

Groundwater Yes The extraction of ground water | The permit will lay down, in National Ministry of

using a drilling/extraction well | particular, the conditions Interior
also requires a classified | according to which water

establishment operating permit, | extraction may be carried out

which no longer requires to | and the control procedures with

apply for a separate water permit | respect to the extraction.

application.

Surface water Civil code regulates collection Malta  Environment
of natural water resources and Planning
flowing naturally on land Authority

Groundwater Yes Registration / notification  of | Registration / notification of | Powers of the Malta Malta Resources

groundwater abstraction sources | groundwater source and/or | Resources  Authority are Authority

established through regulations.
Regulations on borehole drilling

the installation of meters to
groundwater sources do not

established through

regulations and can:
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Moratorium on drilling of new
boreholes for  groundwater

abstractions

Permitting of boreholes for
other purposes than abstraction
(e.g. engineering works)

Permitting of driling of sea-
wells and abstraction under

specific conditions

automatically result in any
vested rights to abstract

groundwater.

Close, seal
decommission

groundwater source

and

any

e Limit the abstraction of

groundwater from

any

source if needed

(including e.g. periods of

water shortages)

Surface water

Yes

Individual  farmers  have
historical rights to abstract
water. When surface water is
sufficiently available, smaller
abstractions (< 10 m3 per
hour) are possible without
notification for e.g. irrigation
purposes. Abstractions
between 10 and 50 m3 per
hour (middle range) need
notification. Large capacity
abstractions (over 50 m3 per

hour) always need a permit.

Authority can restrict water

withdrawals in times

shortage

of

Provincial ranking of
water supply  for
several land uses in

times of shortage

State and the Water
Boards

Groundwater

Yes

Smaller groundwater abstractions

(e.g. for agriculture) are regulated

by the Water Boards (ordinance or

keur). This regulation can imply a

permit obligation or general rules for

smaller abstractions of

groundwater.

Individual ~ farmers  have
historical rights to abstract
water. For the Scheldt Basin,
groundwater abstractions
above 240 m?3 per day need a
permit. It is of note that

regional differences occur.

Authority can restrict water

withdrawals in times

shortage

of

Provincial ranking of
water supply  for
several land uses in

times of shortage

Provinces in the past.
Today, abstractions
for agriculture
managed by Water
boards
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Surface water Yes Extraction of more than 5 sub-basin
m3/day  determines  the voivodships
Aispeci al use
requires a water-law permit

Groundwater Yes Extraction of more than 5 sub-basin
m3/day  determines  the voivodships
Aspeci al use
requires a water-law permit

Surface water Yes Portuguese = Water  Law | Defined time period The priority of uses is River Basin districts
combines public and private | pefined quantity defined in the law, (ARH)
ownership of water being that the water
resources. abstraction for public
Extraction equipment power supply has priority over
> 37 kW (5 hp): all other uses.
authorisation;
< 3.7 kW (5 hp) notification

Groundwater Yes Portuguese  Water  Law | Defined time period The priority of uses is River Basin districts
combines public and private | pefined quantity defined in the law, (ARH)
ownership of water being that the water
resources. abstraction for public
Extraction equipment power supply has priority over
> 37 KW (5 hp): all other uses.
authorisation;
< 3.7 kW (5 hp) notification

Surface water Yes Based on a water balance, which | Water is a state public | In an approval letter from the | The domestic sector is National

takes into account total water
supply in reservoirs with water
permit requests from all water using

sectors.

property. All abstractions
require a permit. Permits may
not be sold.

Apele Romane (i.e. National
Administration) farmers are
informed of potential

restrictions on water

the priority user.

Administration (Apele

Romane)
regional branches

and




f2 ARCADIS

Page 12 of 292

abstraction in times of

drought. Permits set the

guantity allowed for the year.

Groundwater

Yes

Groundwater is only used for
livestock farming and aquaculture

within the agriculture sector.

Water is a state public
property. Groundwater
sources canodt

irrigation purposes.

In an approval letter from the
Apele Romane (i.e. National
Administration) farmers are
informed of potential
restrictions on water
abstraction in  times of
drought. Permits set the

quantity allowed for the year.

National
Administration (Apele
Romane) and

regional branches

Surface water

Groundwater

Surface water

Groundwater

Surface water

Yes

Surface  water in  Spain is
predominantly public. Individual
water users, municipalities or
irrigator associations are granted
water permits by the RBA (either
regional or national governments).
The requests are dealt with under
application of the allocation

priorities for water users.

Usually, water rights in
agriculture are allocated to
irrigation  communities  or
farmers directly, and
associated to land ownership.
Minor water trading
experiences exist under the
umbrella of the Water Law,
and controlled by RBA..

Licenses for all abstractions
> 7000 m3/yr

Right to use a certain volume
of water for a specific
purpose, in a specific
location, for a maximum
renewable period of 75 years,
and with possible restrictions

e.g. during droughts.

The water legislation

defines  first

urban

water supply, second

environment, and third

agriculture

RBA, either based at
the National or
Regional

governments..  The
National government
also intervenes in
case of inter-basin

transfers.

Groundwater

Yes

Groundwater in Spain is mainly
public, though private rights (from

Usually, groundwater usage
permits in agriculture are

Right to use a certain volume
of water for a specific

The water legislation

defines  first

urban

RBA, either based at
the National or
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abstractions previous to 1985) still | allocated to farmers, and | purpose, in a specific | water supply, second Regional
exist. Individual water users, | associated to land ownership, | location, for a maximum | environment, and third governments.
municipalities or irrigator | usually above the | renewable period of 75 years, | agriculture, and with
associations are granted water | groundwater body. Minor | and with possible restrictions | minor exceptions this
permits by the RBA (either regional | water trading experiences | e.g. during droughts. scheme is applied in all
or national governments). The | exist under the umbrella of basins.
requests are dealt with under | the Water Law, and
application of the allocation | controlled by RBA.
priorities for water users. Licenses for all abstractions
> 7000 m3/yr
Surface water Yes For any abstraction that is likely to ) 5 Environmental
cause environmental effect, courts are
obligatory permit. responsible for
providing water use
permits across river
basins
Groundwater Yes For any abstraction that is likely to (X) 5 Environmental
cause environmental effect, courts are
obligatory permit. responsible for
providing water use
permits across river
basins
Surface water Yes To date, licenses have been | Water abstraction license | License usually issued for 12 Environment Agency

granted on a first come-first serve
basis. New CAMS (Catchment
Abstraction Management Strategies
T availability of water resources)
licensing strategy: granting of a
license depends on the amount of

water available after the needs of

needed for quantities above
20m3 per day.

Water rights trading (right to
abstract water [/ license
trading) are encouraged (no

additional abstractions)

year period (aim is to move

towards common-end dates).

Conditions on licenses that
require abstractions to stop
or be reduced when a river
flow or level falls below

specified point (Hands of

(England and Wales)
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the environment and existing
abstractors are met and whether
the justification for the abstraction is
reasonable. Environment Agency
protects rights of existing license
holders and lawful water users in

granting new licenses

Flows, HoF). This
management regime
decreases the reliability of
abstraction licenses, as In
drier years, license holder will
be prevented from
abstractions for longer

periods.

Groundwater

Yes

To date, licenses have been
granted on a first come-first serve
basis. New CAMS (Catchment
Abstraction Management Strategies
T availability of water resources)
licensing strategy: granting of a
license depends on the amount of
water available after the needs of
the environment and existing
abstractors are met and whether
the justification for the abstraction is
reasonable. Environment Agency
protects rights of existing license
holders and lawful water users in

granting new licenses

Water abstraction license
needed for quantities above
20m3 per day.

Water rights trading (right to
abstract water [/ license
trading) are encouraged (no

additional abstractions)

License usually issued for 12
year period (aim is to move

towards common-end dates).

Conditions on licenses that
require abstractions to stop
or be reduced when a river
flow or level falls below
specified point (Hands of
Flows, HoF). This
management regime
decreases the reliability of
abstraction licenses, as In
drier years, license holder will
be prevented from
abstractions for longer

periods.

Environment Agency

(England and Wales)
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| ey

Austria

e Mixed tariff system exists: fixed charge and volumetric charge
e Tariff systems vary however between regions.

Page 15 of 292

For water delivered: 100 % of operational
and maintenance (O&M) costs and 100% of
capital costs

Belgium Flanders: Flanders: Flanders: Flanders: Flanders: Flanders:
Mixed tariff system: fixed charge (diameter of pipe) and (usually) Volumetric decreasing Volumetric charge: Most infrastructure is private. High level of (financial) supply cost recovery | Water metering
volumetric (decreasing) block tariffs: Water suppliers use similar price | block tariffs: Surface water groundwater abstraction tax due to the predominating individual | obligation for
structures but apply highly different levels and definition of the blocks. | abstraction tax above 500 (payable to Environment Recent developments of (sometimes | abstractions. licensed
e  Share of fixed charge is small (0.05% to 6% of total charge) and m3/year from navigable Agency): volumetric charge government supported) projects to abstractions
is lower for larger volumes rivers (volumetric). In region | above a threshold of 500 create surface water basins in view of | Recovery of part of environmental and | (>500m3) from
e Decreasing block tariffs for large volumes usually above 3000m3 "Kempen", farmers pay a m3/year. Total price thus the evolution to more restrictive | resource costs for groundwater: price is | navigable rivers.
¢ lllustration of prices, varying with annual volume (prices 2008): fixed charge per year. depends on the volume, but | groundwater permits. differentiated by the aquifer and a regional | Every groundwater
from0.87i2. 62 G per mj ( 17010.06 1mjU)/;m| Abstractions are free of is also differentiated by the factor. Annual increase of this factor has | abstraction has
(10,000 m3); from 1.0571. 58 G/ mj (25, 000 n chargeif below 500 m3 or aquifer and a regional factor been defined from 2010 to 2017 to take into | metering obligation
from un-navigable rivers (the latter factor will annually account the pressure on groundwater in the | (also for irrigation
Brussels Region: rise from 2010 to 2017 to region. purposes). Except
Fixed administrative charge (varying per municipality) and flat e 0.063149 u/ |takeintoaccountthe below 500m3 for
vol umetric tariff of5000m%(@R0B) G/ mj ( guantities below 1 Mm3 | pressure on groundwater in Walloon Region: domestic use or
(lower unit rates for the region): « Colt-Vérité Distribution » (CVD) | hand pumps.
higher blocks). e 0.05 0/ mj (i integrates  financial costs, costs for
Walloon Region: e Kempen: minimum fee annually) from 500 to protection of resour |Brussels Region:
Combined tariff for « Cot-Vérité Distribution » (CVD i for water of 181.96 30,000m3 from phreatic and costs for soci all mandatory
provided) and « Colt-Vérité Assainissement » (CVA1 for water groundwater sources 2008) metering - the
sanitation) (2008): e  Above 30,000m3 or abstracted
»  Fixed charge for renting of water meter: (20 x CVD) + (30 X CVA) | Brussels Region: from closed aquifers volumes of GW
e Degressive volumetric tariff (2008): (0.062 a/ mj and SW need to be
—  30-5000 m3: CVD + CVA no charges with 0.75 x ratio registered to
e >5000ms: (0,9 x CVD) + CVA abstracted ensure that the
volume/100,000) x volume does not
CVD (2008):1.4371. 94 G/ mj depending on regional factor exceed the
licensed volume.
Walloon Region: Brussels Region:
No charges
no charges
Walloon Region:
groundwater abstraction tax
> 3000 m3 (payable to
Environment  Agency) -
increasing block tariff
(2008):
e 3,000-20,000 m3:
0.0248 uln
e 20,0007 100,000
mj: 0. 049¢
e >100,000 m3:
0. 07440/ mj
Bulgaria No uniform pricing system nationwide. The 1999 Water Act Water abstraction fee. The water abstraction fee depends Most irrigation water is supplied by the | Revenue from water charges (for water | Permit obliges

establishes fees for both the use of water and the use of public water
facilities. The total price consists of an abstraction fee and a water
supply charge. Each ISC (Irrigation System Companies, state-
owned) and IWUA (Irrigation Water User Associations) uses a
different method to calculate and set price (and structures):

e Areabased charge

e Volumetric charge

The water abstraction fee depends on the source of the water. Total
irrigation water prices depend on the sourcing of irrigation (water) -

on the source of the water.

Irrigation System Companies (ISC -
public) but the importance of collective
irrigation  (Irrigation  Water  User
Associations, both using public or
private infrastructure) on the rise after
early 2000.

Since 2001, use rights on irrigation
assets have been freely transferred to
water user associations (WAUs). The

supplied) usually covers only part of the
O&M costs and in some cases part of the
capital costs. Subsidies to ISCs make up
the difference between prices and costs.

No information on calculation of recovery of
environmental and resource  COSts
identified.

users to measure
water quantities
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reservoirs) are usually two to three times higher than for gravity-fed
water.

lllustration of old water prices (1996-1998): average price between
0.0110. 091 Gu/ig® 1996

gravity or pump. Prices for pumping irrigation water (from Danube and

e s

G, RS

decline of agriculture production and
irrigation activities is due to water price
increases and change in the ownership
structure.

Cyprus e Government / Public schemes for irrigation (55% of the area): Flat | Individual self-abstractions (groundwater, wells) are not Cyprus invested severely in | With regard to cost recovery levels, taking Metering devices
volumetric tariff with varying price levels (use). No differentiation charged (yet). The evaluation to establish abstraction government controlled irrigation | into account both the actual unit costs are installed and
bet ween areas. Differentiat ed | chargeisinprogress since the beginning of 2011, but will infrastructure (dams and conveyor | (financial + environmental +resource costs) | controlled
organisations and for individual farmers (latter: higher tariffs). most likely need considerable time to be successfully and systems). Grants for infrastructure to | of providing irrigational water and the throughout the
Different (lower) tariff for water provided from treated sewage fully implemented. irrigation divisions. current water prices, the average cost GWP areas
effluent. Overconsumption charged at a price multiple of the recovery level is calculated as 41% through
regular prices. +/- 55% of irrigation (area) supplied | GWP and 61% from other Use of irrigation

- lrrigatsadonergdn 15 G/ mj ( from (Government Water Projects) | water is metered inside and outside of the
effluent) GWP. GWP sources. Financial cost recovery
— Individual farmers: 0.17 G GWP provide around 50% of total | levels of irrigational water supply outside
effluent) annual irrigation water demand under | the GWP are assumed to reach 100%.
- Overconsumption charge: O. inormal 6 hydrol ogi | Currently Cyprus governmentis promoting
e Irrigation divisions and non-governmental suppliers: no charge by recent years were onlly. ablle to cover | a new pricing system with inclusion of
the government. approximately 25% of irrigation water. Environmental and Resource Costs (ERC).
— Usually volumetric charge, considering total financial
costs of abstraction and relevant utilities.
— Area based charging or charge based on irrigation time
exists in some small irrigation divisions abstracting water
from the few natural surface water sources (small
rivers).

Czech Water tariffs from public water supply systems are regulated by law: | Water from surface and groundwater resources under Metering for all

republic mixed tariff system, fixed charge and a volumetric charge above a | 500m3 per month or 6000m3 per year is free (excluding abstractions above

threshold level. water from public water supply systems). monthly and / or
yearly threshold

Denmark Tax on licensed water quantities and tax on abstracted For water delivered: 100 % of operation and | Annual abstraction

water quantities. maintenance (O&M) costs and 100% of must be measured
Irrigation is looked upon as a part of production facilities capital costs and reported to the
and is as such covered with no tax on the abstracted authorities once a
amount of groundwater. year

Estonia Water abstraction charge depending on the source of the Water permit

water (groundwater, surface water, mineral water) and the holders need to
region. This charge is not applied to all uses. Water used meter volumes of
for irrigation, fishing ponds and energy generation activities abstracted  water
based on water are for instance not charged. and report to
Environmental
Volumetric: rater anges from 0.0013 a Board once a
(groundwater, lowest ground level) (year 2005) quarter
Finland Agricultural water (e.g. livestock and dairy farming) from public piped no pricing policy (irrigation system and abstraction by Irrigation systems are farmer operated | Present pricing policy supplies in full supply

water supply system: Mixed system of fixed charge and volumetric
charge

individual farmers)

cost recovery (capital, and

maintenance).

operational




f2 ARCADIS

Page 17 of 292

e

G, RS

France e  Water abstraction tax payable to water agencies: e Volumetric charge: Water abstraction tax payable to In several basins, individual water Reflection of supply costs and ERC in the | Monitoring
— Adour-Garonne: average abstraction tax levied by Water water agencies for abstracted volumes above a abstraction systems dominate (e.g. tariffs as much as possible. France is | measures are
Agency was 0.7 cu/mj in 20 threshold: Charente Basin >80%). recovering a share of environmental costs | mandatory for any
e For non-gravity fed systems: mixed (binomial) tariff is most —  Adour-Garonne: average abstraction tax through water abstraction charges. authorised
commonly used: fixed part based on area and volumetric part levied by WaterAgency was 0.7 For agriculture, cost recovery can vary from | abstraction.  This
based on water use 2009. Tax is payable for abstracted volumes 40% for some collective systems to 100% | includes
- Area based: 15 @&SAjAdpueGarofne)c t above 7,000 m3 per year. for individual systems (of financial supply mandgtory
- Mixedtariff 157 G per subscri bedge Thewaterabstraction charges are only a few CO_S'ES)- ) me_tenng_ and
m? (ASA, Adour-Garonne) or 5 1 G per mj percentages of the cost of irrigation. (F|ngn0lal) supply gost recovery for water reg'lstr.atlon.
(capacity) and 0.0568 4 pe provided in collective systems: 100% of | Incitation to
e Flat rate for gravity fed irrigation systems. operational and malntenancg costs, mgterlng through
_ 5004 per hecGarennehdoGCACG) between 15 and _95% of capital costs | tariffs.
hectare (ASAs) depending on the River Basin.
Adour-Gar onne: average price of wat .
(2004-2005) Water Agency abstractl_on tax on water use
by irrigators also aims to internalise
resource costs, but the level of
environmental cost recovery is quite low.
Germany Mixed system: fixed charge and volumetric charge for public water Volumetric charge: Water abstraction taxes / fees for Irrigation systems are privately owned | Abstraction charges are an instrument for
supply quantities over legally fixed minimum threshold in different and operated (by farmers) internalisation of ERC. Cost recovery
federal states. Only 11 out of 16 Lander have established calculations in RBMPs are omitting ERC.
Abstraction charges over legally fixed minimum threshold. Different fees on water abstractions with considerable differences Shortcomings in cost recovery levels for
policies in regions or federal states (Lander) between Lander (e.g. not necessarily on both groundwater agriculture (irrigation). lIrrigation nor self-
and surface water abstractions). Example for Brandenburg supply are included in the analysis of water
federal state: services. No analysis available on subsidies
e Agriculture: 0.0014 U/ mj for irrigation infrastructure and for costs of
GW. The level of the tax is only 7% of the statutory Water Boards associated with surface
charge, 0.02 4/mj and 0.1 irrigation (GRUNE LIGA).
Greece Co-operative irrigation projects, fees from farmers in public schemes +/- 40% (of irrigated acreage) serviced | Charges paid to TOEVs (public co-
collected by Local Land improvement General Boards (TOEV): by public co-operative schemes operative  schemes) cover part of
e Flat rate (area-based) tariffs predominate: 73-1 9 0 G/ h-210 operational and maintenance costs and no
U/ ha according to the source. capital costs (the latter are financed by
e Less frequent volumetric charges: 0.027 0. 7 G4/ mj GOEV, the National Land Improvement
Based on article5 reporting (2008), average water tariff for irrigation in General Board): literature sources 2002-
Greece was estimatediag O6r@4D. 2003.
U/ mj according to the region. The level of cost recovery for water service
irrigation (including ERC) is calculated at
54% (art 5 reporting 2008).
Individual irrigators pay both capital costs
and operational and maintenance costs.
Hungary Price is set by the supplier and consists of three parts: Individual self-abstraction (irrigation and fishponds) is not Surface water: regional water and | O&M costs appear to be fully recovered. No
e Resource fee (abstraction tax): on permitted quantity, installed in | charged. Livestock farmers and other agricultural users still | environment directorates operate large | transparent information on irrigation costs
1976 (depending on m3, base charge, metered or not and type of | need to pay the resource fee to the state budget. scale water distribution systems | versus costs for inland water management
water use and source). Irrigation and fish ponds are exempted. (channels, reservoirs, weirs, rivers, | (multifunctional channels); New water
Livestock farmers and other agricultural users still need to pay the etc.). Other state owned systems | pricing regulation and cost calculation
tax. Calculation method by ministerial decree 43/1999 (XI1.26.) operated by water management | system for agriculture under preparation.
and payable to the state. associations exist.
e Delivery charge: usually region based and volume based Equipment,  facilies and  local
minimum supply charge distribution within farms are private.
e Costs of O6wateringd6: maintenan
For 'private / individual abstractions’,
surface water and groundwater take a
similar share. In general, groundwater
use is less important and usually self
supply, infrastructure then private.
Ireland Mixed tariff: On the home farm, the first 227 m3 (50.000 gallons) per | In the eastern part of the country, | Level of cost recovery for water provided:

e Volumetric charge: All non-domestic users are charged based on
volumetric usage.

e Farmers using public water supplies pay a standing charge for
the installation and operation of a water meter.

year are free, followed by a volumetric charge above this
threshold.

water for agriculture is generally
privately sourced and owned by the
farmer involved. In the west, farmers
are more dependent on public water

supply.

unspecified % of capital and O&M costs
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ltaly Consorzi di bonifica e irrigazione (RIB or Irrigation Boards) own the | Concessions are paid for licenses / permit for water | Consorzi di bonifica e irrigazione (RIB) | RIB have a contribution system aimed at | Water metering is
license for water abstraction and pay an annual fee for the license. | wi t hdr awal s, usual ly on qu a| distribute +/- 50% of irrigation water completely recovering their O&M cost, while | mostly limited to
Agricultural users pay them a charge for the service provided / supply. | m3). No information identified on the amount of the | (butthere are claims of up to 90% in investment or depreciation costs are borne | the areas in which
Pricing systems are established independently in each RIB leading to | concession. Different criteria apply in the calculation of the | the literature) and 50% of the irrigated by the state/regions. ERC are not paid for. water is distributed
a wide variety of different systems in place, even in closely located | annual fees following regional legislation. farms. From official data published through pipes
areas (depending on volume, type of cultivation or type of irrigation). from ANBI (ltalian Association of For water provided cost recovery is | (minority). Water
e Per hectare (flat rate) water charges are predominant. Area | Sardinia: Surface water users and groundwater users pay | Drainage and Irrigation Boards) in estimated at 20 to 30% of O&M and capital | metering is going
based payments can be based on land registry area, irrigated | a n annual fee of 40,11 U | 2004, Consorzi di bonifica e di costs in the South; 50 to 80% in the North. to be increasingly
area (self-reported), differentiated contribution per crop area (self | (volumetric). It is of note that Sardinia is not representative | irrigazione distribute 80% of irrigation used in Southern
reported). for all 21 Italian regions. water. Only 20% is directly abstracted area (Puglia,
- Huge differences in literature and between regions: 50- by farmers. Usually, infrastructure for Sardegna, etc)
150 /ha in the North, 30-1 00 G/ ha i nValdeh irrigation is managed by irrigation where there is
up to 500 G per ha found boards but are public. more scarcity of
(Veneto, Toscana, Mol i se) water.
Lazio, Campania, Puglia) are reported. Regional differences exist. In the Po In Emilia-
e Volumetric charging is very rare and is usually included in a district for example practically all Romagna,  since
mixed system: an area rate (to cover fixed costs), plus a irmgation water supplied by collective 2007, alrr
volumetric charge. systems (1,4 out of 1,6 million expert system for
- Volumetric rates between 0.04 and 0. 0 7 . ©then hectares). irrigation was
sources mention rates between 0, 12 an dn’ introduced  (with
(South) (contact through EUWMA) the  support  of
e Sardinia: water price depending on three variables: type of Region Emilia-
irrigation, type of cultivation, size of area (in absence of water Romagna ~ and
meters already announced in Regional Law n. 6/2008). It is of European Union).
note that Sardinia is not representative for all 21 Italian regions. Irrinet  improves
irrigation by saving
15-25% waters.
Irrinet is already at
the attention of
European
Commission DG
Environment -
Agriculture Unit as
a possible case
study.
Latvia Flat volumetric tariff: Water abstraction volumetric charge Daugava / Lielupe / Gauja / Venta: 100%
depending on the source of the water (groundwater, surface cost recovery of financial costs in
water, mineral water) (=natural resource tax). agriculture
In case of use of natural resources over permitted (limited)
amounts, the base rates and extra rates (three times higher
than the respective base rates) are applied.
lllustration base rates (year 2009)
Surfacewater:+/-0. 003 4/ mj (0.002 L
Groundwater: +/-0. 007 G0/ mj (0.005 Lg
Lithuania Flat volumetric tariff: Water abstraction volumetric charge Permit holders
depending on the source of the water (groundwater, surface need to meter
water, mineral water). The tax rates are set on the Tax of volumes of
State Natural Resources Law. Tariffs differentiate by type of abstracted  water
resources and water use (including agriculture). and report to
lllustration (year 2002): region Department
Surface water: 0.00030/ mj of  Environmental
Groundwater: 0.0140/ mj protection once a
year.
Luxembourg | Flat volumetric charging: water tariffs proportional to consumption Flat volumetric tax for | Flat volumetric tax for 100% financial cost recovery is aimed at
volumes abstraction  of  surface | abstraction of groundwater: through a harmonised methodology
W ater tariffs differ by municipality but are calculated based on a water: 0.10 a|0.210 U/ mj imposed on municipalities
harmonised methodology.
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Malta Non-potable water supplied to agriculture is charges as follows: No abstraction charges are applied for private abstractions. | Private groundwater abstractions are Groundwater
e Treated sewage effluent charge the main source of irrigation water. abstraction
year The agricultural sector obtains water (self-supply) from 2 metering
e  Flat volumetric tariff for non-potable water supplied from public main sources where no tariffs are applied: private boreholes mandatory  (since
boreholes atthe rate of 0,09304 per mj and rainwater harvesting schemes. April 2010, legal
notice 241 of 2010)
Tariffs for non-potable water supply vary according to the category of
use. For non-residential use (not relevant for irrigation): Service A programme of
chargeof130 U and vol:2md®r itd m¢ haipg & metering of
2.50 0 per mj up to 40,000 mj an groundwater
sources is currently
being
implemented.
The No specific levy for surface | Provincial groundwater levy In general, water tariffs are based on full
Netherlands water abstraction. Area with different tariffs per supply cost recovery
based fee to landowners province. Limited amounts of
(including farmers) charged | groundwater extraction are
by Water Boards for exempted (e.g. below 40.000
quantitative water m3/year or low pumping
management i f| capacity), whichis an
water system charge). indirect exemption to
agriculture and domestic
abstractors. Irrigation is
exempted from the national
groundwater tax.
Poland ; ; ; ; AOrdinary use|fAOrdinary use |Water delivery through water| Cost recovery level for water provided:
The issue of charges for water consumption, including greater than 5m3/day) is not | greater than 5m3/day) is not | companies or by individual farmers. unspecified % of O&M and capital costs.
agriculture, is regulated by the Act on Environmental Protection | covered by fees. covered by fees. Dniester / Danube / Vistula: 4,1% cost
. . . . recovery in agriculture. 5% in Odra and
Law (Art. 275) in conjunction with the Act on Water Law. | according to the Act on | According to the Act on 5,6% in Elbe.
Different systems exist: Environmental  Protection | Environmental Protection
Law some specific types of | Law some specific types of
o Mixed system: fixed charge and a volumetric charge water abstractions are free | water abstractions are free
e Per hectare (flat rate) water charge c_)f charge (f'.Sh. rearing and | of charge .
fish farming, irrigation) (for the operation of heat
pumps and geothermal
energy, if the water returned
is of the same quantity and
at least quality)
Portugal Water Resources Levy (since 2008) constitutes of different Water abstractions have traditionally been allowed free of Only +/-20% of irrigation (19-25% of | Individual irrigators pay 100% of operational

components (A, E, I, O, U). The new Water Resources Levy is aimed

at (major) users who cause greatest environmental concern and incur

greater planning and monitoring costs (exemptions usually for
installations below 3.7 kW (5 HP) but are detailed by component in

Decree-Law n° 97/2008 of June 11). Component A, O and U are

relevant for irrigation. The basic amount of the components are

combined with the volume extracted or used (A and U) or area

occupied (O):

e Component A: individual use of water from the public domain
(scarcity coefficient between 1 and 1.2 depending on the river
basin), 0.003 0/mj for agricul

e Component O: use of land in the public water domain of the State
and to the use and creation of water plans. Basic amount of 0.05
G per m] o fed. Basieanoumtdsaedyced by half for
areas greater than 1 ha and only apply to the excess part only.

e Component U: corresponds to the individual use of water,
whatever its nature or legal status, subject to planning and public
management, liable to cause significant impact. Agriculture pays
0.0006 U per mj

Additionall vy, compl ex mechani sn
associations (WUA) exist: mixed system of fixed charge and
volumetric charge. Complexity of the mechanism arises from the fact

that WUAs sometimes supply municipal water as well, property size

charge provided that users do not generate significant

levels of pollution.

The new Water Resources Levy (2008) is aimed at (major)
users who cause greatest environmental concern and incur
greater planning and monitoring costs (exemptions usually
for installations below 3.7 kW (5 HP) but are detailed by
component in Decree-Law n°® 97/2008 of June 11).
Component A, O and U are relevant for irrigation. The basic
amount of the components are combined with the volume
extracted or used (A and U) or area occupied (O):
e Component A: individual use of water from the public
domain (scarcity coefficient between 1 and 1.2

dependi n g
agriculture.

on

t he

river basin

e Component O: use of land in the public water domain
of the State and to the use and creation of water plans.

Basic

amount

of 0.05 0

pe

amount is reduced by half for areas greater than 1 ha
and only apply to the excess part only.

e Component U: corresponds to the individual use of
water, whatever its nature or legal status, subject to
planning and public management, liable to cause

significant

i mpact. Agmdi c

area equipped for irrigation) by public
schemes (mainly in southern areas).

and maintenance costs and capital costs
(share of investments financed by EU and
Portuguese government though).

Farmers in collective schemes pay on
average 90% of operational and
maintenance costs and no capital costs
(source of 2003 mentioned in OECD 2010).
Overall financial supply cost recovery in
collective schemes (agriculture) estimated
at 23% in 2002. Environmental and
resource costs not considered in the
calculation besides a small part effectively
paid and thus internalised.

Changed situation with the introduction of
the Water Resources Levy but no sources
identified with calculations on cost recovery
of the new tariff system.
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affecting the charge and potential inclusion of drainage fees.

Yearly set charge called TEC (Taxa de Exploragdo e Conservacao)

including a selection of no more than 3 of following 5 components:

e (Fixed charge per hectare ameliorated or reclaimed land)

e Fixed charge perirrigated hectare: 187 115 U per

e Volumetric charge per m?3 if metering is possible: 0.011 i 0.092
G/ mj

e (Drainage fee, when drainage of excessive water needed)

e Crop-based fee applicable for specific crops and projects (per

h a

e s
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ha):137210. 9 G4 per ha
Averagef | at rate would be 120 U per
would be 0,02 0 per mj
Romania Water prices differ according to use, also within the agriculture sector | The price is a volumetric | The price is a volumetric | The main irrigation infrastructure | Cost recovery for the water management | Metering of all
itself. The price is a volumetric charge and reflects a contribution for | charge and reflects a | charge and reflects a | belongs to the National Administraton | syst em i s at 100 % a s| waterabstractions
using the water resource and the water management system. contribution for using the | contribution for using the | for Land Reclamation: Irrigation | usi ng t he water reso
water resource and the | water resource and the | management works, drainage works | resource users) cover the operational and
In addition to the water prices, irrigators are also charged for operation | water management system. | water management system. facilites (by pumping and / or | maintenance costs of the water
and maintenance costs of irrigation systems (pumping systems, | ¢ Livestock from SW: | e Livestock from GW: | gravitational), facilities works for soil | management infrastructure system (Dykes,
canals). Irrigation systems and supply of irrigation water can be 11940/ 1000 mj 13.69 a0/ 1000 anderosioncontrol. dams, water intakes, river regulations),
organised publicly (National Administration of Land Reclamation - | ¢ [rrigation from SW: | e Irrigation not allowed which belong to National Administration
NALR) or by Water User Organisations (WUOs): 0.71 G4/ 1000 from GW fApele Romaneo .
e NALR: Farmers need to pay for the cost of pumping and | ¢ Aquaculture from SW: | ¢  Aquaculture from GW: There is no mention of taking ERC into
transporting water from the reservoirs. Prices can vary 0.12u/m200O 2.620/m00O0O account in Romania.
significantly depending on height and distance. When these
transport costs are included, total price can range from +/- 2
U/ 1000mj 10@m32Nbfurther/info on the design of the
tariff for farmers.
e WUOs: In those areas where irrigators' associations have
developed, they have set their own charges to cover abstraction
costs and their own financial costs (i.e. operational,
maintenance). Total charge consists of on-farm irrigation water
supply charges, annual membership fee on the basis of the size
of land owned or used, and operation and maintenance charges.
No further info on the design of the tariff for farmers.
Slovak Negotiated prices for water supply o n average 0, Q Water for irrigation is not paid for. Water abstraction is
Republic maxi mum 0, 046 0/ mj r e g aWaldrferdgrsgationf| normally paid for based on real water withdrawals, not
is not paid for. permitted quantities.
Slovenia Abstraction volumetric char
SW.
Spain Area based fee from the River Basin Authority for services provided: Users pay their own supply costs directly. There is currently | About 70% of all Spanish irrigated | Cost recovery for water provided: 90% of | Obligation to install

e When the use is benefiting from publicly financed surface and
groundwater regulation works (usually a dam) implemented and
operated by the State: regulation levy CR (Canon de Regulacion)

e When the use is made possible by an infrastructure (canals,
pumping stations, etc.) implemented and operated by the state:
water use tariff TUA (Tarifa de Utilizacion del Agua).

Regulation levy and water use tariff are paid to the Irrigation District

(ID) but destined to the River Basin Authority (excluding water use

tariff if irrigation District abstracts own water). Additional tariff is

imposed by ID to cover the costs of the District itself. Legislation
allows payment by volume, surface or mixed. Several approaches
prevail:

e Annual fee per hectare (flat rate) in many traditional Irrigation
Communities - over 80%, usually if surface irrigation (the most
common in the Guadalquivir basin)

e Mixed system: fixed charge + variable charge (volumetric or
depending on duration of irrigation)

e Irrigation-event fee

e  Volumetric tariffs: still rarely applied across Spain (in the

no regulation fee for self-supply irrigators.

acreage i s servi c

communities or districts

O&M costs and an unspecified % of capital
costs.

Environmental and resource costs are not
being internalised yet.

For irrigation with surface waters,
environmental cost is estimated at 0.12
G/ mj approxi mat el-going
modernisation projects of the lIrrigation
Communities. As regards for the resource
costs, the dRBMP assumes them to be
merged with environmental costs, and
estimated to be between 0.1 8 G/ mj
rights market 2005-2008) and 0.50 «
(industrial and horticultural uses), but not
chargeable in any case to users.

water meters, by
Ministerial Order
ARM/1312/2009.
Level of
implementation
unknown.
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Guadalquivir basin +/- 10%), e.g. linked to improvements in
irrigation technology (automated drip irrigation). Increasingly,
irrigation associations are establishing charges by volume and
penalisation for excessive use where water is scarce.

Guadal qui vir: 0.0262 4/ mj aver ag
charges destined for the RB Authority). Average per hectare charge in
Guadal quivir is the hi gh e)salthougmtheS
volumetric tariff is not one of the highest.
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Sweden

not relevant (irrigation insignificant)

not relevant (irrigation insignificant)

United
Kingdom

Mixed system, fixed + volumetric:

License holders pay a fixed application and advertising
administration charge in exchange for a license and an
annual subsistence charge (standard charge and
environmental improvement charge) based on volume. The
annual charge takes into account licensed volume, source
of the abstraction, seasonal factor and a loss factor (the
latter is highest for spray and trickle irrigation due to high
consumptive nature of the use).

Annual charge for spray and trickle irrigation usually is
subject to special scheme: Two-part tariff, half of
abstraction charge based on licensed quantity and other
half on actually metered quantities.
Fixed application charge: +/-1 52 .*5 G
Fixed advertising administration charge: +/-1 13 U
Standard unit charge: ranging from+/-13. 1 and
per 1000m3
e  Environmental improvement charge: ranging from 0 to
8.2 U per 1000mj

Most irrigation in the UK is carried out
by individual farmers, abstracting from
their own licensed sources, in some
cases stored in privately owned farm
resenvoirs.

For water provided: 100% of O&M and
capital  costs, unspecified % @ of
environmental costs

1 GBP

1.12955 04 (end of August 2011)
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Fact
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sheets of

long-list of potential case

River basins or regions of particular interest:
Emilia-Romagna region (or Po-river basin) in Northern ltaly.
How ever, the role of irrigation is more important in the South. Sardinia could also be considered.

Characteristics of the country or regions

Water exploitation Index

0,24

w ater stressed, high share of abstraction for irrigation. Water demand
for agriculture has been decreasing since 1970, although future w ater
demand for irrigation is forecasted to stabilize around the present level of
consumption

Occurrence of scarcity and
droughts

Evidence of an increase in drought
events and their severity in some
regions in ltaly

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

45% for irrigation w ithdraw als, 61%
of consumptive use of w ater

Arable land to total (utilised)
agricultural land

54% (eurostat land use farm
structure)

Irrigated land to agricultural land

21% to total, 38% to arable land
(25% in another source)

Agricultural water demand per
irrigated area (level of abstraction)

7700 m? per halyear (period 2002-
2004)

Type of irrigation

- 37% of the irrigated area is
sprinkler irrigated

- 20% is drip irrigated

- 38% is irrigated by flooding or
w atering techniques

Emilia Romagna: flood systems for rice and drip systems for fruit

Water provided or self-supply

Irrigation consortia distribute +/-
50% of irrigation w ater. Some are
self-financed, some are partly
financed by regional
administrations. Other 50% directly
supplied by farmers.

Type of abstraction

groundw ater +/- 30% of agricultural
w ater demand.

Regional differences e.g. groundw ater is the main source in some areas
of Toscany and Puglia. Surface w ater predominant in northern regions
except Liguria

Level of illegal abstraction

llegal abstraction volumes tend to
range betw een 12% and 20% of
total abstraction. The estimates are
of about 1.5 million illegal w ells
(Contratto Mondi g

In eight regions (Abruzzo, Molise, Puglia, Campania, Basilicata, Calabria,
Sicilia e Sardegna), about 830,000 ha are irrigated legally w hile the total
of irrigated area reaches about 1.6 million ha. Alone in the Puglia region,
300,000 illegal w ells are estimated w hich provide for one third of the total
irrigated area in that region.

Specific measures for increasing controls on unauthorized abstractions
are provided in the management plan of the River Po District and also
authorized abstractions to verify if they respect the established
limitations.

Type of production

Mainly annual crops (maize and
vegetables), fruit and fodder crops.

Rice in the North
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Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

System of licences for w ater withdraw als. Ow nership of w ater allocation entitlements for both surface and
groundw ater in the agricultural sector are mixed betw een farmers and w ater suppliers. Different quantities
allow ed for summer and w inter irrigation.

Allocation of surface water

No specific info

Allocation of groundwater

No specific info

Water pricing

General information water

pricing

on

Pricing policy does not provide adequate incentives for users to use w ater efficiently, with the exception of a
tariff regulation for the civil sector.

Main aim of the policy

The tariff systemis usually based on the running costs of servicing an area

Type of payment or tariff structure

- Country: per hectare (flat rate) w ater charges are predominant. VVolumetric charging is very rare. Agricultural
users in most cases pay a small abstraction charge that is due in exchange for the license, and tariffs that
cover only part of O&M costs and nothing of investment or depreciation costs. Only in a small part of the total
irrigated area w ater is measured and volumetrically priced.

- Regions: The Emilia-Romagna Region has developed and applied many metering programmes, technologies
and systems in the agricultural sector. Romagna Occidentale Irrigation board: 87% served by open canals or or
non- metered pipe systems (per ha 42,6 0 and 132, 2
20,66 04 per ha and a volumetric component). Accor
Surface based charging for for cereals in Lombardy (Po Basin).

Sardinia: w ater price depending on three variables: type of irrigation, type of cultivation, size of area

Specific details for surface water

No specific info

Specific details for groundwater

No specific info

Cost recovery

20 to 30% of O&M and capital costs |- 70-80% of supply costs, continental - North ltaly (maize)

in the South; 50 to 80% in the North. 50-60% of supply costs: Mediter
ltalian farmers pay muchlessthan |- 50% of supply costs (operationfd
other users. ltaly (fruit, vegetable, durumw heat)

Storage facilities are shared w ith hydropow er in the North and w ater

supply companies in the South.

Other items

Access to data

Language

Language skills (ltalian) not present in the project team

Motivation and potential for case studies

systems is possible.

From the Member State responses (Follow -up reports Water scarcity and droughts, 2010), it appears that metering programmes are developing in
the Emilia Romagna region. The region has also been studied in related WADI project listing 5 case studies relating to irrigation pricing for various
agricultural products (e.g. Cereal in Lombardy; Fruit in Emilia-Romagna). It could be interesting to see w hether a comparison betw een pricing

Little specific information on the region has been found so access to data could be an important barrier. The same remark for Sardina.

Information sources

in agriculture.

w ater scarcity and droughts

- Dworak, T.; Berglund, M.; Thaler, T.; Fabik, E; L.; Amand, B.; Grandmougin, B.; Ribeiro, M. M.; Laaser, C.; Matauschek, M. (2010): Assessment of
agriculture measures included in the draft River Basin Management Plans - Summary Report.
- Garrido, A. (2010), Agricultural w ater pricing: EU and Mexico. Background document to OECD (2010) Sustainable management of w ater resources

- Buropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

- European Environment Agency, Eurostat and World Bank for figures

- OECD member country questionnaire responses on agricultural w ater resource management

- Vecino and Martin, 2004, Sustainability of European Irrigated Agriculture under Water Framew ork Directive and Agenda 2000
- http://lw ww .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries
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River basins or regions of particular interest:
Boutonne river basin (as part of the Charente river basin).

Characteristics of the country or regions

Water exploitation Index 0,17
Occurrence of scarcity and In south-w est France there is Adapting to droughts mainly involves changes in farming practices and
droughts evidence of anincrease inthe [systems (e.g. replace irrigated crops by dryland crops). Adaptation and

maximum number of days over a |mitigation policies
grow ing season w ithout rain, but no
reduction in monthly rainfall

Characteristics of agriculture and (its) water use: key information and indicators
Importance of agricultural water Betw een 9,8% and 12,4%,
abstraction as opposed to other depending on the source
abstractors Agricultural w ater use mainly for
irrigation

Arable land to total (utilised) 67%
agricultural land

Irrigated land to agricultural land 5,5% to total
8% to arable land

Agricultural water demand per 2804 m/ha
irrigated area (level of abstraction)

Type of irrigation Relative modest share of surface
irrigation (6%), sprinkler systems
dominate (only 3% for drip systems)

Water provided or self-supply +/- 24% from w ater supply Charente river basin scale: over 80% of individual abstractions and
netw orks assumed to be even higher in Boutonne River Basin
Type of abstraction around 32% of the irrigated area relies on groundw ater and 16% on surface w ater. +/- 24% from w ater

supply netw orks. Remainder is supplied from a mix of different sources.

Level of illegal abstraction

Type of production

Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation |Abstraction licenses can be granted to farmers and suppliers for both groundw ater and surface w ater.
Authorisation for abstraction based upon impact assessment (delivered by "Préfets" des "départements"). Can
be limited or revoked in situations of w ater shortages. (OECD Q)

The respect of the administrative obligations related to w ater abstraction is part of the GAEC (Good
Agricultural and Environmental Conditions) and is therefore a precondition to benefit from CAP payments.
(Follow -up reports WS&D 2010)

All sectors are pushed to have tariffs based on metering in order to reflect w ater scarcity (incitation to
metering of w ater for agriculture given throughout the tariffs) (WS&D second interim report 2007 - EMWIS
2008)

The water Law of 2006 also determines the conditions under w hich users can abstract surface and
groundw ater resources, the procedure by w hich the State (Préfets départementaux, w ho are the local State
representatives) grants the use rights (OECD country 2010)

legally established authorisation procedure for w ater abstraction, in particular for agriculture. (follow -up
reports 2010)
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Water pricin
General information on water |Water pricing at regional / RBD level. Water agencies or 6 w ater basin authorities. In general, w ater charges
pricing across all irrigation units in France have been increasing over time.

The French Water Law of 2006 imposes the equipment of volumetric metering devices, defines the types of
charges that can be levied for w ater consumption by the 6 w ater agencies.

Main aim of the policy Water basin authorities charge all users, independently of the type of supply, a w ater tax inspired in the
polluter pays principle.

Type of payment or tariff structure |Remarkable differences in tariff structures and levels even w ithin one basin e.g. Charente river. Nearly 25% of
farmers pays flat rate per ha, one third of the farmers pays a binomial tariff fixed per ha and a volumetric
component.

Specific details for surface water - mixed tarif is most commonly used, fixed part based on area and volumetric part based on w ater use for non-
gravity fed systems. Flat rate for gravity fed irrigation systems: In 2005, 71% of farms (=85% irrigated area)
equipped w ith volumetric devices and can amount up to 90% of exploitations w hen considering different
literature sources

Specific details for groundwater Volumetric charge w ith metering now mandatory

Cost recovery - For agriculture, cost recovery can vary from 40% for some collective Rhine-Meuse and Meuse Sambre
systems (dams and channels) to 100% for individual systems. 25%, 14% for Guadeloupe and 44%
- Reflection of supply costs and environmental and resource costs inthe |for Loire (% of financial supply
tarifs as much as possible. costs)
100% of O&M costs, 15 to 95% of capital costs depending on the w ater
basin

Other items

Access to data

Language Language skills (French) available in the project team

Motivation and potential for case studies

In the Boutonne river basin, as in several other basins, a volumetric based management of w ater resources has been implemented. Water pricing is
used to establish ecological minimum flows. In the context of the
specific case study on w ater pricing and quotas has been performed in the region. Data is broadly available to the team. The w hole Charente basin
has an important share of individual pumping systems. Self supply-systems pay w ater abstraction taxes proportionally to the volume and cover a
higher share of capital and O&M costs compared to farmers in collective systems.

Water pricing has a history in France and metering is broadly applied. Documents in French can be screened by the team.

Information sources
- Owen Le Mat (Acteon), LOUBIER Sebastien Loubier (UMR G-EAU, Cemagref), STROSSER Pierre Strosser (ACTeaon), Guy Gleyses (UMR G-EAU,

Cemagref) (2009): Scenarios of water demand management 1 Impacts a
Boutonne River Basin (France), March 2009

-Dwor ak, T. (2009) : Final Report for the Project AScenarios of waf
-Ecologic (2007). EU Water saving potential (Part 2 i Case Studies

- European Environment Agency, Eurostat and World Bank for figures

- Garrido, A. (2010), Agricultural w ater pricing: EU and Mexico. Background document to OECD (2010) Sustainable management of w ater resources
in agriculture

- OECD member country questionnaire responses on agricultural w ater resource management

- Office International de I'Eau (2009), Les modes de tarification et de distribution de I'eau pour l'agriculture dans le bassin Méditerranéen: Synthése
technique

- http://lw w w .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries
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River basins or regions of particular interest:

Jlcar river basin

Duero river basin (Northern Spain)

Guadalquivir river basin (Southern Spain)

Characteristics of the country or regions

Water exploitation Index

0,3

w ater stressed, high share of abstraction for irrigation

Guadalquivir: WE over 0,5 around 2000. The rising demand for irrigation
w ater, coinciding with a series of dry years and reduced recharge, has
undoubtedly increased this w ater deficit.

Occurrence of scarcity and
droughts

Evidence of an increase in the
number and severity of drought
events. capacity.

Support payments fro upgrading irrigation infrastructure and increasing
w ater storage capacity.

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

Betw een 58% and 68% of total

w ithdraw als, depending on the
source. Consumptive use amounts
up to 72%

Agricultural w ater use mainly for
irrigation

Jicar Basin:77%
Guadalquivir Basin:85%
Duero Basin:93%

Arable land to total (utilised)
agricultural land

48%

Irrigated land to agricultural land

13% to total
27,5% to arable (18% in another
source)

Guadalquivir: 25,5% of cropped area (only 12% for Spain in total).
Significant pressure on local w ater resources.

Agricultural water demand per
irrigated area (level of abstraction)

5841 m*/ha

Jlcar basin: 4047 m/halyear

Duero: 6300 m?/ha/ year

Quadalquivir: An in-depth analysis of a representative sample of 22
irrigation districts in Guadalquivir (30% of irrigated area) indicates that
w ater consumption per unit of irrigated surface has decreased froman
average of 7000 m3/ha to 5000 m3/ha in 2004. Moved to trickle irrigation
and pressurized distribution, but farmers have moved to more w ater
intensive crops not leading to w ater savings

Type of irrigation

+/- 38% of irrigated area surface
irrigation. Sprinkler and drip both
around 30% (2003 farm survey).
Figures not consistent in different
sources.

Similar figures on irrigation systems for Jicar. Irrigation efficiency in
Duero (60-70%) low er w ith predominating surface irrigation.

Water provided or self-supply

About 70% of all Spanish irrigated
acreage is servi
communities or districts

Type of abstraction

around 48% of the area fromw ater
supply netw orks. Ow n installations
abstract from groundw ater (32% of
the area) and surface w ater (14%).
Figures not consistent in different
sources.

Jicar: 38% surface w ater, 27% groundw ater and high share of recycled
w ater
Guadalquivir and Duero: over 85 to 95 % from surface w ater

Level of illegal abstraction

Estimated 510,000 illegal w ells (> 7,000 m3). llegal w ater extraction reaches 3,600 millions of m3/year,
representing the 45% of the total amount of w ater pumped from aquifers per year. This w ater is used for the
irrigation of about one sixth of the total irrigated land in Spain. Betw een 2002 and 2005 the Spanish Nature
Protection Service (SEPRONA) annually initiated 1,545 proceedings (on average) for offences connected w ith
w ater use in Spain. In many cases, unauthorized w ater extraction is linked to other illegal practices, such as
unauthorized transformation of protected areas or common lands into irrigated arable land or for urban

development.

Continuous increase in illegal w ater use: In aquifers 23 and 24 of La Mancha, officially declared overexploited
for the last 20 years, it is estimated that 10 new wells are drilled every day. 22.000 illegal boreholes in the
Upper Guadiana area. In the Dofiana area similar problem w ith an estimation of 700 illegal boreholes (70% of

total).

Type of production

Crops cultivated in Duero area mainly low -value-added like maize (30%),
w inter cereals (25%), sugar beet (15%), alfala and sunflow er. Wide
range of crops in Guadalquivir, both low and high-value-added crops
(vegetables and olive groves).
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Information on water allocation and pricing policies in agriculture
Water allocation

General information on allocation | The competent authority (Regional government or national government if river basin runs through several
regions) issues entitlement and use rights for both surface w ater and groundw ater. Usually, w ater ow nership
in agriculture is with farmers rather than with w ater supply companies. Only on the Canary Islands and in the
case of non-conventional resources (desalinated seaw ater and recycled w aste w ater) can ow nership be

w ith w ater supply companies.

Existing w ater rights are attached to land ow nership. Water rights can't be traded, but can be transferred
under certain conditions, w ith the approval of the competent authority. In the case of transfers betw een
irrigation w ater users, identification of the fields that the transferor w aives or agrees to irrigate with less

w ater allocation during the contract term and the land in w hich the w ater will be used.

Allow ed maximum w ater volume extracted per year: 7.000 m?

Allocation of surface water

Allocation of groundwater

Water pricing
General information on water [River Basin authorities (RBAs) charge intermediate actors (municipalities, industrial users, irrigation
pricing associations) for transportation and regulating services (only regulation levy if irrigation districts abstracts

ow n water (OECD country 2010)). These actors in turn charge final users for these costs and own
distribution and treatment services. The Water Law allow s RBA's to modulate charges to provide incentives
for w ater savings. (WS&D second interim report 2007 - EMWIS 2008)

Main aim of the policy

Type of payment or tariff structure |Increasingly, irrigation associations are establishing charges by volume and penalisation for excessive use

w here w ater is scarce. Depending on Basin and Irrigation district. The most commonly used tariff structures
are:

- Fixed per ha (uswually for surface water irrigat
- Volumetric (usually from groundwater T 13% irri
- Binomial (remaining 5%, predominant in private and modern publicly developed districts)

Specific details for surface water  |Both mixed system of fixed charge and a volumetric charge and per hectare (flat rate) w ater charge exist

For principal (inter-regional) basins: On average
Specific details for groundwater Fixed fee and volumetric charge

For principal (inter-regional) basins: On average
Cost recovery 90% of O&M costs, an unspecified % of capital costs for surface w ater

fromservice providers. +/- 87% of financial (full supply) costs in another
source. Very few available studies permit a detailed application of the
criteria for cost evaluations and the cost recovery rates though
Average tariffs are well below public costs to supply w ater.

Groundw ater users pay their supply costs directly.

Other items
Access to data Good local netw orks
Language Language skills (Spanish) available in the project team

Motivation and potential for case studies

In Jucar basin, there are several approaches and tariff structures. Surface irrigation is still important (+/- 40%) but less than in the other considered
basins. Guadalquivir and Duero have mainly surface based (per ha) tariffs. In all three basins, agriculture is responsible for around or more than

80% of all w ater abstractions. Guadalquivir experiences in allocation policies (reductions of allocations to irrigation over time e.g. concession of

6000 m? per ha per year) and pricing (some experiences w ith volumetric billing). High share of drip irrigation systems in Guadalquivir. The basin w as
also part of the case studies conducted within the DG ENV study " {
Fuentes (2011) states that w ater scarcity rank of Duero is much low er than for Jiacar and Guadalquivir.

The team has good know ledge of local conditions and has a netw ork of experts that good facilitate access to reliable information for these basins.
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River basins or regions of particular interest:

largest w ater demand in Greece.

Central Greece, the south-w estern part of the department of Thessaly. Tw 0 major reservoirs Plastiras and Smokovo. The Thessaly distric has a

Characteristics of the country or regions

Water exploitation Index

0,13

Occurrence of scarcity and
droughts

The decrease in rainfall is leading to
grow ing incidence and severity of
droughts

Central planning infrastructure w orks for w ater storage and artificial
recharge for agriculture and other sectors impacted by drought

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

Betw een 81% and 89% depending
on the source. Highest figure for
EU. Practically all for irrigation
purposes.

Arable land to total (utilised)
agricultural land

52%

Irrigated land to agricultural land

31-32%. irrigated to arable land
roughly 60% (only 35% in another
source)

Plastiras and Smokovo: Roughly 80% of cultivated land is irrigated (2001)

Agricultural water demand per
irrigated area (level of abstraction)

6443 m?/ha

Irrigation w ater demand has been slow ly increasing past decades and
tendency is to stabilize (irrigated acreage has increased 65% over past
20 years)

Type of irrigation

- Private initiatives (+/-60%): mainly
sprinkler or drip technologies

- Co-operative projects TOEVs and
GOEVs (40%): 41% of the irrigated
area (public projects) still uses
gravity fed systems

Figures not consistent in different
sources.

Water provided or self-supply

Co-operative projects TOEVs and
GOEV's take around 40% of the
irrigated area. 60% for private
initiatives.

Plastiras and Smokovo: 7 000 private and 150 communal boreholes
operate in the Plastiras and Smokovo area.

Type of abstraction

Over 40% of the agricultural w ater
demand is supplied by groundw ater
resources. Zones in the North use
surface w ater. Water for 34% of
area sourcing fromw ater supply
netw orks. Nearly 30% of private
abstractions exclusively ground

w ater and 10% exclusively surface
w ater. Remaining area is irrigated
using different sources.

Plastiras and Smokovo: Groundw ater is overexploited in the area
(basically for irrigation) w ith adverse effects to

its levels and quality (especially in the region of Sofades). Irrigatory
needs are covered by the tw o reservoirs and private boreholes.

Level of illegal abstraction

Excessive pumping of groundw ater has caused w ater levels to fall dramatically in some rural areas, as well
as salt water intrusion in some coastal aquifers. llegal abstractions and discharges pose a hurdle to improving
w ater management. Enforcement of regulations and w ater permit conditions has not sufficiently improved.
Agricultural w ater prices neither cover the cost of supply nor provide sufficient conservation incentives. Little
attention has been paid so far to ecological aspects of w ater quality.

Type of production

Agricultural systems: fruit trees and other crops, arable crops with
cotton as basic crop and arable crops w ith tobacco as basic crop
(irrigated regions of Central and Northern Greece)
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Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation [use rights and licenses. Use right to individual farmers. Anyone can extract w ater (license) but land ow ner
has primary entitlement

Allocation of surface water

Allocation of groundwater

Water pricin
General information on water |new legislative and institutional framew ork in December 2003: regional w ater directors and councils for all
pricing w ater regions or river basin districts, i.e. 14 in total
Main aim of the policy cost recovery and polluter pays new legislative and institutional framew ork (December 2003)

Type of payment or tariff structure

Specific details for surface water  |per hectare (flat rate) w ater charge for w ater delivered fromw ater suppliers (tariffs differ amongst local

aut horities, from 150 to 280 G per ha for rice an
Specific details for groundwater volumetric charge for w ater delivered from w ater suppliers
Cost recovery Average level of full cost recovery (O&M, capital and environmental and

resource costs) was 22% for agriculture and 57% for all w ater users

(w ater from service providers). Other sources state 54% of full costs for
irrigation and nearly 64% for all uses (the percentage for irrigation could
include private and individual initiatives)

Studies underw ay to examine implementing w ater supply cost recovery.
Revenues include charges to polluters as w ell. CAP subsidies are
included as a cost in the calculation. Before 2003: Charges of TOEVs
cover part of O&M and no capital costs, w hile individual irrigators pay

both.
Other items
Access to data
Language Language skills (Greek) available in the project team

Motivation and potential for case studies

The proposed region show s an important role of irrigated agriculture. Plastiras and Smokovo is basically a rural area with a strong agricultural
heritage and orientation. Private abstractions are important in the area. From the consulted documents and sources, it does how ever not appear that
pricing and allocation policies are w ell-developped. The new legislative and institutional framew ork w as launched in December 2003 but
implementation in practice is most likely far fromrealised. This case study could bring interesting insights on the reasons w hy implementation is so
difficult, even if legal action has been taken.

Information sources

- Background paper to the conference "Application of EU w ater-related policies at farm-level". Louvain-la-Neuve (Belgium), September 2010.

- Ecologic (2007). EU Water saving potential (Part 2 i Case Studie
- European Environment Agency, Eurostat and World Bank for figures

- Fuentes, A. (2011), "Policies tow ards a sustainable use of w ater in Spain", OECD Economics Department Working Papers No. 840, OECD
Publishing

- Garrido, A. (2010), Agricultural w ater pricing: EU and Mexico. Background document to OECD (2010) Sustainable management of w ater resources
in agriculture

- OECD member country questionnaire responses on agricultural w ater resource management

- WADI project (2004). Sustainability of european agriculture under Water Framew ork Directive and Agenda 2000.

- Office International de I'Eau (2009), Les modes de tarification et de distribution de I'eau pour l'agriculture dans le bassin Méditerranéen: Synthése
technique
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. CounyiGypus ]

River basins or regions of particular interest:
The w hole of Cyprus as one river basin

Characteristics of the country or regions

Water exploitation Index 0,64 w ater stressed, high share of abstraction for irrigation
Occurrence of scarcity and In 2008, Cyprus faced one of the most acute and prolonged droughts since the beginning of the tw entieth
droughts century. w ater restrictions are applied to the irrigation w ater sector every year, according to w ater availability.

It is expected that the w ater scarcity situation w ill continue, but at a less dramatic level (2010-2011)

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water Betw een 69% and 80% depending
abstraction as opposed to other on the source. Nearly all
abstractors abstractions for irrigation purposes.
Arable land to total (utilised) 74%

agricultural land

Irrigated land to agricultural land 21% to total, 29% to arable land
Agricultural water demand per 4971 mé/ha

irrigated area (level of abstraction)

Type of irrigation Around 15% of the area surface High irrigation efficiency (80 to 90%). Public schemes have higher
irrigation, sprinkler and drip irrigation | efficiencies than private.

both roughly 40%
Water provided or self-supply Public schemes supply +/- 55% of the area.

Type of abstraction Public schemes for irrigation use both surface w ater and groundw ater.
Private schemes usually private groundw ater abstractions (office international de I'eau, 2009)

Level of illegal abstraction 50,000 illegal bore-holes. llegal 40% of aquifers are overexploited
abstraction in periods of scarcity as
the government then gives priority  [Pilot Study in the Western Mesaoria Area has been launched for the
to drinking w ater identification of illegal w ells

Type of production
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Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

Allocation of surface water

Recently voted law 79(l) / 2010: for abstractions from surface w aters, permits for abstraction w orks and
permits for w ater abstraction are now legally required

Allocation of groundwater

Licences for sinking of new w ells are limited to existing plantations if the aquifer is at risk or is overpumped.
Each application for a change to an existing abstraction licence is review ed regarding its maximum abstraction
guantity taking into account the extent of the irrigated plantation and the status of the aquifer, with the objective
to reduce the allow ed maximum abstraction quantity.

Water pricing
General information on water |Water charges on a volumetric basis both for domestic and irrigation purposes, have been a tradition of the
pricing w ater authorities in Cyprus.

Main aim of the policy

Assessment of the incentive properties of current princing policies in progress: expected to be completed end
of 2008

Type of payment or tariff structure

- Government / Public schemes for irrigation (55% of the area): volumetric charge (w ater metering), (relatively
low - subsidised w hen compared to e.g. drinking w ater)
- Non-government / Private: tariffs based on volume or hour schedule

Specific details for surface water

No specific info

Specific details for groundwater

No specific info

Cost recovery

betw een 34 and 77% of supply costs. Confirmed that irrigation w ater is heavily subsidised, by as much as
77%.

Another source states how ever that charges in government schemes are covering a high proportion of the
total financial cost

Other items

Access to data

Possibility to contact local experts

Language

Language skills (Greek) available in the project team

Motivation and potential for case studies

Cyprus was also

Due to specific geographic and climatic circumstances, Cyprus has a strongly regulated w ater market. Long experience w ith volumetric w ater
pricing though the w ater sector is characterised by dependence on significant government funding, through price subsidies to customers or grants
for the development of infrastructure. Low priority for seasonal crops during droughts. The level of abstraction largely surpasses recommended
levels of abstraction. Interesting to assess situation w here government w orks control most of the irrigation w ater supply (monopolist situation).
Desalination and w aster w ater reuse are also sources of w ater and priced

a case
development is available to the team.

It is expected that the necessary information could be collected and screened even if not all sources are in English.

study in the project '"Scenarios of water d

Information sources

-Dwor ak, T.
- Ecologic

w ater scarcity and droughts

- Background paper to the conference "Application of EU w ater-related policies at farm-level". Louvain-la-Neuve (Belgium), September 2010.
(2009) :

(2007) .

- BEuropean Environment Agency, Eurostat and World Bank for figures

- BEuropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

- European Environment Agency, Eurostat and World Bank for figures
- http://lw w w .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries

of walf
Studi e

Final
EU Wat er

Report for the
saving potential

Project fAScenarios
(Part 2 1 Case
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River basins or regions of particular interest:

Scottish River Basin District

Characteristics of the country or regions

Water exploitation Index

0,13, for England and Wales

Occurrence of scarcity and
droughts

Increasing frequency of drought
events (records over 200 years)

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

3% to 13%, according to the
source. Only 5 to 7% of agricultural
w ater use (primary sector) for
irrigation purposes in England and
Wales

Scotland: Most agricultural w ater needs are met by precipitation,
how ever, w here irrigation is necessary, the benefits are substantial.

Arable land to total (utilised)
agricultural land

37%

Irrigated land to agricultural land

1% to total
2% to arable

Agricultural water demand per
irrigated area (level of abstraction)

485 m?/ha

Type of irrigation

Water provided or self-supply

Scotland: nearly 30% of w ater use in agricuture w as identified as
irrigation w ater from private supplies (2001)

Type of abstraction

Level of illegal abstraction

Type of production

Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

Many abstraction licences contain conditions that prohibit abstraction if flow s drop beneath the specified
threshold. Failure to comply is a criminal offence. Abstraction regimes can be altered e.g. by the Environment
Agency through drought permits, and restricting abstractions for spray irrigation, and by Government using
droughts orders.

The ow nership of land is not a precondition to obtain an abstraction licence, but right to access to the point of
abstraction is required.

In Scotland, authorisation above treshold of 10m?/day and registration if below 50m?, simple licence if >50m?
and complex licence if >2000m?. In Northern Ireland, an environmental statement shall be submitted for
abstraction and/or diversion.

Allocation of surface water

Water abstraction license for quantities above 20m? per day, including (environmental) conditions (lA other
users and environment by environment agency) and 12 year time period.

Allocation of groundwater

Water abstraction license for quantities above 20n? per day, including (environmental) conditions (lA other
users and environment by environment agency) and 12 year time period. - Consent by EA before pumping
license is granted.
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Water pricin
General information on water |Water charging is already in place in England, Wales and Scotland. Charges for all non-domestic customers
pricing w as phased in from April 2008. In January 2010, the NI Executive announced that there w ill be no additional

charges in 2010/11.

Main aim of the policy

Type of payment or tariff structure [Tw o-part tarif, half of abstraction charge based on licensed quantity and half is a volumetric charge
Water abstraction charges for farmers are increased in the dry (summer) months.

Specific details for surface water

Specific details for groundwater

Cost recovery 100% of O&M and capital costs, unspecified % of environmental costs

Other items
Access to data

Language Language skills (English) available in the project team

Motivation and potential for case studies

Pressure from agricultural w ater use is significantly low er than for Southern European countries. Scotland (mainly the Scottish River Basin District)
is not a w ater scarce region. How ever, the WFD instigated the application of the Water Environment (Controlled Activities) (Scotland) Regulations
2005 (CAR) w hich for the first time makes the country regulate agricultural w ater abstraction. Consequently, for the first time farmers have realised
that w ater is not free of charge. Particular attention in the case study could be attached to the evaluation of the level of charge, environmental
outcomes and acceptability. Authorisation and licencing procedure depending on quantitities in Scotland. From one of the sources it appears that, in
the UK, w ater abstraction charges for farmers are increased in the dry (summer) months. The level of cost recovery in the UK, also in agriculture, is
rather high compared to other countries.

Access and screening of documents is expected to be feasible.

Information sources

- Buropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

w ater scarcity and droughts

-Dworak, T. (2009): Final Report for the Project fAiScenarios of waf
- European Environment Agency, Eurostat and World Bank for figures

- OECD member country questionnaire responses on agricultural w ater resource management

- Presentation by Angileri (2009),

- SEPA (2004), An economic analysis of w ater use in the Scotland river basin district. Summary report.

- http://lw w w .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries

- http://lw w w .sepa.org.uk/w ater/w ater_regulation/regimes/abstraction.aspx
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River basins or regions of particular interest:

Characteristics of the country or regions

Water exploitation Index 0,11
Occurrence of scarcity and no evidence, climate change
droughts projections indicate a considerable
increase in drought damage for
agriculture

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water 0,7%
abstraction as opposed to other

abstractors

Arable land to total (utilised) 55%

agricultural land

Irrigated land to agricultural land 11% to total, 19% to arable land
(Figures not consistent in different
sources, higer figures in other

sources)
Agricultural water demand per 684 mé/ha
irrigated area (level of abstraction)
Type of irrigation No surface irrigated area.

Practically all area equipped for
sprinkler systems (+/- 3% drip)

Water provided or self-supply Practically no deliveries fromw ater
supply netw orks for irrgiation.

Type of abstraction Nearly 60% of irrigated area sources from groundw ater abstractions.

Level of illegal abstraction

Type of production
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Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

Provincial ranking of w ater supply for several land uses in times of shortage, and authority to restrict w ater
w ithdraw als in times of shortage

Allocation of surface water

w ater withdraw als require a license, individual farmers have historical rights to extract w ater

Allocation of groundwater

w ater withdraw als require a license, individual farmers have historical rights to extract w ater (up to a certain
treshold)
Some provinces allow groundw ater w ithdraw als only on condition that farm has a w ater plan

Groundw ater abstraction for agriculture needs a permit given by the provinces of the Netherlands

Water pricing

General information water

pricing

on

Dutch provinces charge for groundw ater abstractions, in order to cover costs for groundw ater management.
On a national level, environmental levy for groundw ater abstractions

Main aim of the policy

Water tariffs based on full cost recovery (in general).

Type of payment or tariff structure

Specific details for surface water

per hectare (flat rate) w ater charge

Specific details for groundwater

volumetric charge
Environmental levy for groundw ater abstractions, so also for private abstractions

Cost recovery

unspecified % of both O&M and capital costs.

Unlike in most other countries, the Dutch agriculture sector contributes
more revenu to w ater management costs than it is actually spent in its
benefit (+/-5%)

Other items

Access to data

Language

Language skills (Dutch) available in the project team

Motivation and potential for case studies

No evidence for relevant case studies identified to date. Pressure from agriculture is modest compared to may other countries. Information collection
is expected to be feasible and language skills are available in the team.

Information sources

- Berbel et al. Water pricing and irrigation: a review of the european experience.
- Buropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

w ater scarcity and droughts

- European Environment Agency, Eurostat and World Bank for figures
- OECD member country questionnaire responses on agricultural w ater resource management
- http://lw ww .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries
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River basins or regions of particular interest:

Characteristics of the country or regions

Water exploitation Index 0,006

Occurrence of scarcity and

droughts

Characteristics of agriculture and (its) water use: key information and indicators
Importance of agricultural water Betw een 13% and 24%, depending
abstraction as opposed to other on the source

abstractors

Arable land to total (utilised) 63%

agricultural land

Irrigated land to agricultural land No reliable figure found
Agricultural water demand per no info

irrigated area (level of abstraction)

Type of irrigation

Water provided or self-supply

Type of abstraction

Level of illegal abstraction

Type of production

Information on water allocation and pricing policies in agriculture
Water allocation

General information on allocation [No specific info

Allocation of surface water No specific info
Allocation of groundwater No specific info
Water pricing
General information on water |Water pricing at national level. Natural resource tax in order to restrict ineffective use of natural resources and
pricing subsequent pollution

Main aim of the policy

Type of payment or tariff structure

Specific details for surface water  [Water abstraction charge per m?

Specific details for groundwater Water abstraction charge per m? (higher than for surface w ater), tariff depending on the use.

Cost recovery Daugava / Lielupe / Gauja / Venta: 100% cost recovery of financial costs
in agriculture

Other items
Access to data No easy contacts
Language Language barrier expected

Motivation and potential for case studies

No evidence for relevant case studies identified to date. Pressure from agriculture is modest compared to may other countries. Information collection
is expected to be difficult, both because of the language barrier and the limited availability of documents.

Information sources

- Dworak, T.; Berglund, M.; Thaler, T.; Fabik, E; L.; Amand, B.; Grandmougin, B.; Ribeiro, M. M.; Laaser, C.; Matauschek, M. (2010): Assessment of
agriculture measures included in the draft River Basin Management Plans - Summary Report.
- The Regional Environment Center for central and Eastern Europe (2001). Environmental taxes in an enlarged Europe
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River basins or regions of particular interest:
Tisza River Basin or Tisza-Danube interstice

Characteristics of the country or regions
Water exploitation Index

Occurrence of scarcity and Distinct rise (recent years) in the
droughts incidence and severity of droughts,
with a steady overall rise in the
national drought index
Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water 6 to 12%, depending on the source. |Tisza Basin: more than 42% of consumptive use for agriculture and 35%
abstraction as opposed to other 13% of agricultural w ater use for  |for irrigation (to total). Irrigation consumption is expected to increase
abstractors irrigation purposes. significantly by 2015 (68% of total)

10% (Berbel)

Arable land to total (utilised) 84%
agricultural land

Irrigated land to agricultural land 2% to total, 2,5% to arable land

Agricultural water demand per [527 m3/ha (w ater use 2007 - area
irrigated area (level of abstraction) |2005)

2240 m?/ha (w ater use 2004 - area
2005)

Type of irrigation +/- 14% of the area through surface
irrigation, 6% for drip systems and
sprinkler systems dominating (80%)

Water provided or self-supply Around half of the irrigation w ater
fromw ater supply netw orks.
Type of abstraction For 'private / individual abstractions’, surface w ater and groundw ater take a similar share.

Level of illegal abstraction

Type of production

Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation |Independently of the ow nership entitlement, all users have equal rights to use w ater. Both surface and
groundw ater use require licences. Deeper ground w aters, and karstic w aters cannot be used.

Water Management Acts govern w ater rights and regulations. (All) w ater users / using activities require a
license fromthe Regional Inspectorate for Environmental Protection. Approval is also required for building
irrigation infrastructure. Both the landow ner and other users have equal rights to use w ater.

Allocation of surface water No specific info

Allocation of groundwater No specific info
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Water pricin
General information on water |The water tariff (Water-resources tax) depends on the quantity of w ater-using. Recent amendment of the
pricing Water Management Act suppressed the tariff systemfor agriculture uses.

Main aim of the policy

Type of payment or tariff structure [Tisza River Basin: Water Resource contribution fee (volumetric in general, low er for surface than for
groundw ater) has been set to 0 for agriculture since 2006; low volumetric irrigation w ater charge and a flat
fee per ha as w ater board contribution fee to finance maintenance of infrastructure. Self abstraction (of
usually groundw ater) is not charged, farmer pays only pumping and distribution costs (+/- 80% of total
irrigation costs)

Specific details for surface water - Mixed system of fixed charge and a volumetric charge
- per hectare (flat rate) w ater charge both exist

Specific details for groundwater Fixed fee and volumetric charge

Cost recovery Unspecified % of capital and O&M costs; recovery of other
(environmental and opportunity costs) under evaluation
Danube: 65-80% cost recovery in agriculture

Other items
Access to data No easy contacts, some studies available
Language Language barrier expected

Motivation and potential for case studies

Hungary has the highest share of cultivated land among all of the EU member states; of the total land area of 9,3 million ha, the Utilised Agricultural
Area (UAA) covers 5,8 million ha or 62,9% of the total. Importance of agriculture and irrigation in the Basin. It is expected that irrigation activity wiill
continue to rise in the future and will be responsible for tw o thirds of w ater abstractions in the area. Some studies on the basin are available and
members of the team have know ledge of the area.

The Danube Tisza interstice was a case Study in the project " Scengdg
area is characterised by semi-substance farming and small farms. It is facing strong impacts from climate change resulting in low ering groundw ater
tables. Surface w ater irrigation infrastructure does not extend into the region, because the of elevation rise, and is one of the few regions in
Hungary that depends on groundw ater for irrigation w ater demand. More stress has been placed on local groundw ater resources, as periods of
scarce precipitation has forced farmers to irrigate for longer intervals. Furthermore, the inefficient farming structure that has developed follow ing
privatisation in the early 1990s, has led to more individual farmers drilling boreholes w ithout authorisation. In 1993, the w ater management
directorate imposed restrictions on agricultural w ater abstraction, but the amount of abstraction probably has not decreased significantly due to

w eak regulatory enforcement on the landow ners having unauthorised boreholes.

In the year 2000, there w ere approximately 29.000 ha in the interfluve area equipped for irrigation, and only a small fraction of arable land is irrigated
(about 7.000 out of 414.207 ha). Irrigation demand is varying widely in the interfluve. In the summer of 2000 w hen there w as a severe drought,
shallow groundw ater abstraction was 24 Mm3 w hile in 2005 a year w ith above-average rainfall the irrigation demand w as a total of 6 Mm3. This
case study could be interesting to investigate the issue of w ater pricing in a small scale farm structure and how to deal w ith illigal abstraction. Data
and information is partly available to the team. Language skills can be organised.

Information sources

- Background paper to the conference "Application of EU w ater-related policies at farm-level". Louvain-la-Neuve (Belgium), September 2010.

- Dworak, T.; Berglund, M.; Thaler, T.; Fabik, E; L.; Amand, B.; Grandmougin, B.; Ribeiro, M. M.; Laaser, C.; Matauschek, M. (2010): Assessment of
agriculture measures included in the draft River Basin Management Plans - Summary Report.

-Dworak, T. (2009): Final Report for the Project fAScenarios of wat
Hélene Bouscasse (ACTeon), Julia Brandle (Ecologic), Thomas Dw orak, (Ecologic Institute), James Lenoci (Lenoci LTD), Emese Kozma (Lenoci
LTD) , Pierre Strosser (ACTeon) (2009): Scenarios of water demand 1
report: Danube-Tisza Interstice (Hungary)

- Ecologic (2007). EU Water saving potential (Part 2 1 Case Studie
- BEuropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

w ater scarcity and droughts

- BEuropean Environment Agency, Eurostat and World Bank for figures

- OECD member country questionnaire responses on agricultural w ater resource management

- Workshop background paper. Water pricing policies in agriculture to limit demand. Hungary, April 2010. Prepared by Thomas Thaler.

- http://lw w w .emw is.org/topics/w aterpricing/w ater-pricing-some-eu-countries
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River basins or regions of particular interest:

Queensland: Sun Water Schemes
Victoria: Murray-Darling Basin

Characteristics of the country or regions

Water exploitation Index

Occurrence of scarcity and
droughts

Severe droughts have occured
several times over the past 10
years. Projections in 2008 indicate
that increase incidence and
frequency of droughts will be
w idespread, and will disrupt the
performance of agriculture

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

55 to 75%, depending on the source |States Queensland, Victoria and New South Wales account for around

85% of irrigated agriculture by volume of w ater supplied

Arable land to total (utilised)
agricultural land

Irrigated land to agricultural land

Agricultural water demand per
irrigated area (level of abstraction)

Type of irrigation

Water provided or self-supply

Both w ater supply schemes and
private infrastructure. As part of the
reforms in Australia, w ater
businesses have been institutionally
separated from the regulatory
bodies. The irrigation assets (dams,
pipes, channels) have been moved
from government departments to
stand alone businesses with a
commercial focus.

In Queensland, for example, around 50% of agricultural w ater use is
supplied from farmer-built and ow ned infrastructure

Type of abstraction

Level of illegal abstraction

Type of production

Information on water allocation and pricing policiesin agriculture

Water allocation

General information on allocation

w ater trading via entitlements or property rights, rights to w ater is unbundled into a three part structure:

- entitlement = permanent trades

- volumetric allocations (made to an entitlement) = throughout a w ater year (allocation trades or temporary
trades, debiting and crediting)

- use approvals =rules for applying w ater to a nominated area of land

Both supply schemes and private abstractions usually require some form of authorisation. Historically,
entitlements w ere granted to farmers for free, more recently sold, e.g. by auction. Usually department of
environment or sustainability of a State is responsible to grant bulk w ater entitlements to rural and urban w ater
businesses (further distribution of w ater access entitlements e.qg. for irrigators)

Allocation of surface water

general right to access a certain maximum volume of w ater (annually), issued in perpetuity and can be traded
w ithin or betw een irrigation areas / States

Allocation of groundwater

w ater rights regimes less developed. Some states have more advanced regimes involving w ater entitlement
licensees (e.g. for 5 or 10 years), annual allocations and trading
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Water pricing
General information on water [Water access entitlements have been unbundled from delivery rights, w hich is also applied in the pricing
pricing regime (to protect w ater supply schemes against trading outside the scheme, +/- like exit fees in other states).

As part of the reforms in Australia, w ater businesses have been institutionally separated from the regulatory
bodies. The irrigation assets (dams, pipes, channels) have been moved from government departments to stand
alone businesses with a commercial focus. Agriculture w ater prices should cover the costs of those
businesses 1 in Australia these prices are referr

Main aim of the policy cost reflective pricing of w ater supply (reform 1994) (OECD country 2010)
User pays + cost recovery (also externalities). Key definitions for low er bound and upper bound pricing, Water
Act 2007 (OECD country 2010)

Type of payment or tariff structure

Specific details for surface water  |Both flat rate per hectare and mixed system of fixed charge and a variable volumetric charge

Queensland, Sunw ater: Fixed charge + variable charge (reference tariffs set to cover 70% of low er bound
costs with fixed charge + remaining 30% w ith variable charge). Tariffs differ per supply scheme. Subsidies in
form of CSO / community service obligation (i.e. difference betw een revenues and low erbound costs)

Specific details for groundwater % of planning and management costs
Cost recovery nearly all w ater basins cover O&M costs, some share of renew al and Privatisation of major irrigation
new capital costs and environmental externality costs. By 2010 some areas. Tariffs and figures not
States expect to reach full cost recovery e.g. New South Wales readily available for public. These
districts are however financially
Low er bound pricing has been achieved in the vast majority of independent and are thus required

government-ow ned w ater supply schemes (i.e. w ater business should [to have cost reflective pricing
recover at least operational, maintenance and administrative costs,
externalities, taxes and interests): Queensland and New South Wales,
low er bound pricing achieved in +/- 95% of public supply. For Victoria,
nearly 100%.

Other items
Access to data Quite recent and up to date information.
Language Language skills (English) available in the project team

Motivation and potential for case studies

The process of determinating of the irrigation prices for SunWater Schemes in Queensland appears to be very inclusive and considers various
stakeholder groups. Price setting principles defined by the Queensland Competition authority (QCA) but prices are set by Sunw ater, a state ow ned
corporation operating 27 supply schemes. In the Murray-Darling Basin (Victoria), farmers incorporate w ater trading as a standard business strategy
and brokers play an interesting role in facilitating trade. Unbundling of the w ater access entitlements and delivery rights allow s for greater freedom
for irrigators to sell their w ater outside of the scheme's delivery system. In general, it is expected that information availability will be good for both
cases and experiences fromthe reform w ill be interesting.

Information sources

- Bjornlund, H., 2002. Water exchanges: Australian experiences

- Department of natural resources and environment (2001). The value of w ater - A guide to w ater trading in Victoria

- OECD member country questionnaire responses on agricultural w ater resource management

- Parker, S., Speed, R. (2010), Agricultural w ater pricing: Australia. Background document to OECD (2010) Sustainable management of w ater
resources in agriculture

- http://lw w w .qca.org.au/w ater/Sun-Irrig-Price/index.php

- http://w ww .nw c.gov.au/w w w /html/20-other-w ater-initiatives.asp
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River basins or regions of particular interest:

California --> Central Valley Project and the California Aqueduct
Northern Colorado Water Conservancy District (NCWCD) --> Colorado Big Thompson Project (C-BTP)

Characteristics of the country or regions

Water exploitation Index

Occurrence of scarcity and
droughts

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water
abstraction as opposed to other
abstractors

- 80% in states Pacific (5) and Western states take +/-85% of agricultural w ater withdraw als in the US.

Mountain (8) Nearly all of the agricultural withdraw als are used for irrigation, w ith only
- 49% of withdraw als in Plains a small amount used for livestock and aquaculture.

states (6)

"Western states" count 19 states in

total

Arable land to total (utilised)
agricultural land

Irrigated land to agricultural land

Agricultural water demand per
irrigated area (level of abstraction)

+/- 9100 n? per ha in 19 w estern
states (1998). Application w as
about 6100 m? per ha and roughly
3000 m® per ha w as thus lost in
conveyance

Type of irrigation

All types do exist. In Texas, farm-level choices have changed over time with changing
irrigated area over time: gravity flow surface irrigation largely replaced by

low -pressure sprinkler systems and subsurface drip irrigation

Water provided or self-supply

Largest public purveyor of irrigation w ater in the American West is the U.S. Bureau of Reclamation (USBR):
provides irrigation w ater for about 25% of irrigated area in the American w est.

Type of abstraction

Surface w ater is the major source of agricultural w ater in the Pacific and Mountain regions, w hile groundw ater
is the major source in the Plains region. Groundw ater accounts for 35 to 39% of irrigation w ithdraw als in
California (38%), ldaho and Arizona. In California, the remaining surface w ater abstractions show a ratio of
20% from the US Bureau of reclamation and 42% private abstractions (figures from 1990)

Level of illegal abstraction

Type of production

Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

Water rights are determined, issued and managed by state governments rather than the federal government. In
most Western states, w ater rights are defined in conjunction w ith land ow nership (impact on value and right
follow s the ow ner). States also develop rules regarding the sale or lease of w ater rights (large differences
betw een states, definitely for groundw ater).

Many farmers in Western states have purchased irrigation w ater in market transaction, due to reductions in
their annual w ater allocations from state and federal purveyors (Emergency drought bank, facilitate transfer
fromw illing sellers to buyers)

Allocation of surface water

Historical appropriative rights (and seniority) - first in time, firstin right (in the Western States, appropriative
w ater rights currently account for substantially more w ater diversions than riparian rights). The appropriation
doctrine of w ater rights arose to accomodate the diversion and transport of surface w ater for use on non-
adjacent lands.

Riparian rights are less useful in the West w here substantial w ater demands occur on lands located far from
surface w ater sources (but w ork w ell in the East).

Allocation of groundwater

Some states regulate the volume of groundw ater abstracted, w hile other states do not regulate groundw ater
w ithdraw als. Systems of groundw ater rights are more complex than for surface w ater.
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Water pricing

General information water

pricing

on

Institutional arrangements greatly influence prices for farmers (senior or riparian rights versus necessity to

purchase w ater from a public or private purveyor)

Main aim of the policy

Differences in policy components (financial cost recovery and/or polluter pays and/or incentive pricing)
according to the state. Cost recovery and polluter pays according to the new legislative and institutional

framew ork of December 2003

Type of payment or tariff structure

Westland w ater district (Central Valley project): per ha rate (rate depending on area e.g. higher elevation) +

volumetric charge (higher rate if irrigated area exceeds 390ha)

Specific details for surface water

- Mixed system of fixed charge and a volumetric charge
- per hectare (flat rate) w ater charge (OECD Q)

Many farmers, particularly in the Western United States, pay volumetric w ater charges (example for Westlands

w ater district in the report, mixed tariff)

Specific details for groundwater

fixed permit fee (OECD Q)

Cost recovery

Subsidies in the form of repaymen
pay (substantial over time). Reclamation Law : higher prices w ith contract
renew als

In general, many privately formed canal companies and w ater districts
deliver surface w ater, being "obliged to charge prices that enable them to
recover their costs of securing w ater, operating, maintaining, and
repairing their systems, and also generate capital replacement and
reserve accounts. In this sense, farmers receiving w ater from privately
formed canal companies and w ater districts pay the full supply-cost of

w ater service, although the cost is not alw ays imposed as a volumetric
charge.

- California Central Valley project:
renewal of contracts between
reclamation bureau and districts
reflects recovery of financial supply
costs (also historical ones). Block
pricing (80% cost of service, next
10% more towards full cost rate
and last 10% at full cost rate). The
latter aimed to generate additional
revenue for investments in fish and
wildlife resources.

- California State w ater project: full
supply cost recovery, limited extent
of participation from agriculture

Other items

Access to data

A lot of figures are based on

very

old data (ear|

Language

Language skills (English) available in the project team

Motivation and potential for case studies

Colorado Big Thompson Project (C-BTP) in Northern Colorado could be an interesting case of w ater markets in an irrigation district w ith close
proximity to urban areas. The Californian Central Valley project show s interesting cases for w ater markets (allocation and pricing procedure).
Private abstractions are important in Californa. First screening show s large differences betw een states and the complexity of w ater delivery from
different projects + changing over time. It appears that some publications rely on old data.

Information sources

- Macaulay, S. (2009). Advancement of progressive management strategies to promote regional and statew ide w ater supply reliability in California,

United States of America

- OECD member country questionnaire responses on agricultural w ater resource management
- Wichelns, D. (2010), Agricultural w ater pricing: United States. Background document to OECD (2010) Sustainable management of w ater resources

in agriculture

- Zimbelman, D.D. (2008). Water Management in the Northern Colorado Water Conservancy District; Homepage NCWCD.
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River basins or regions of particular interest:
Limari Valley

Characteristics of the country or regions
Water exploitation Index

Occurrence of scarcity and

droughts

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water 63% (World Bank)

abstraction as opposed to other

abstractors

Arable land to total (utilised) 8%, one third of these being

agricultural land permanent crops

Irrigated land to agricultural land Irrigated area in Chile accounts for |[Limaribasin irrigates on average 32,000 hectares of farmland every year

82% of total cultivated area every year. fAlLa Paloma Systemdo: T
w ater allocation is in operation since 1972. It is physically composed by
three reservoirs.

Agricultural water demand per
irrigated area (level of abstraction)

Type of irrigation Drip irrigation for vines

Water provided or self-supply Limari: Nine different private organizations as w ell as the State are
participating in the management of the system

Type of abstraction

Level of illegal abstraction

Type of production The primary crops grow n in Chile Grapes
are grapes, apples, peaches,
w heat, corn, and oats.

Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation | The Water Code of 1981 applied market mechanisms to the reassignment of w ater rights. Within its clauses,
the Code stresses the establishment of w ell-defined property rights. Not only do these w ater rights contain the
right to use the w ater, but also, the ow ner benefits from and disposes of it. Rights are assigned definitively
and in perpetuity. Water is considered to be an asset in itself (as opposed to an asset tied to land ow nership)
w hich means that w ater rights are transferable independent of land ow nership.

In Northern Chile, w ater markets result in intersectoral w ater transfers betw een mining, agriculture and urban
areas w hile in Southern Chile the market is predominantly intrasectoral, agricultural w ater transfers arising
fromw ater markets.

Allocation of surface water No specific info

Allocation of groundwater No specific info
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Water pricing

General information on water
pricing

Main aim of the policy

Type of payment or tariff structure

Specific details for surface water No specific info

Specific details for groundwater No specific info

Cost recovery

Other items

Access to data Existing case studies on the Limari Valley

Language Language skills (Spanish) available in the project team

Motivation and potential for case studies

Studies have show n active trading for w ater use rights in the Limari Valley, w here w ater is scarce w ith a high economic value, especially for the
emerging agricultural sector. Increases in prices (w hich are sometimes high) and a high percentage of reassigned rights indicate that the market
does reflect the relative scarcity of water resources i and there
empirical studies on how better to define w ater rights and create a market can optimize the use and conservation of w ater resources. Many studies
have been carried out focusing mainly on the efficiency impact of the reform but not on its distributive effects. It is expected that more information
could be found on this case and language skills are present in the team. Netw ork of local contacts is not available though.

Information sources

- Domper, Maria Da Luz, (2009). Chile: A Dynamic Water Market

- Donoso Haris (2003) Mercados de agua - estudio de caso del codigo de aguas de Chile de 1981

- FAO (2000). Country Profile:Chile. AQUASTAT

- Global w ater intelligence, 2010 and global w ater markets 2011

- Hadjigeorgalis and Lillyw hite (2004). The impact of institutional constraints on the Limari River Valley w ater market

- Pefia, H.T. (2002). Los mercados del agua: la experiencia Chilena;

- Romano and Leporati (2002). The Distributive Impact of the Water Market in Chile- A Case Study in Limari Province, 1981 - 1997
- http://lw w w .tradingeconomics.convchile/agricultural-irrigated-land-percent-of -total-agricultural-land-w b-data.html

- http://w w w .iw ra.org/congress/2008/resource/authors/abs564_article.pdf
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River basins or regions of particular interest:
National level

Characteristics of the country or regions
Water exploitation Index

Occurrence of scarcity and

droughts

Characteristics of agriculture and (its) water use: key information and indicators
Importance of agricultural water 53%

abstraction as opposed to other

abstractors

Arable land to total (utilised)
agricultural land

Irrigated land to agricultural land

Agricultural water demand per Large consumers are affected by pricing system. Over last 50 years,
irrigated area (level of abstraction) irrigation needs have decreased from 8000 m? per ha to around 5000.

Type of irrigation

Water provided or self-supply private and public agriculture (kibbutz and moshav)

Type of abstraction

Level of illegal abstraction
Type of production
Information on water allocation and pricing policiesin agriculture

Water allocation

General information on allocation |Ministry of infrastructure - Water Commission responsible for quota and prices. Quota based upon
consumption and metered volumes. Water users receive an annual allocation from the Water Commission, for
w hich farmers pay incrementally. Ministry of agriculture does w ater management for agriculture.

Reduction of quotas for agriculture (1998 as a base year): average reduction of 40% by 2000, renew ed to
around 50% since +/- 2002.

For w ater allocation, distinction is made betw een private and public agriculture (kibbutz and moshav):
- private, user rights defined in function of quantities used for cultivation and exploitation quota
- for other exploitation, quoata are based on soil type, type of abstraction and the number and size

Allocation of surface water

Allocation of groundwater

Water pricing
General information on water [Ministry of infrastructure - Water Commission responsible for quota and prices (Office international de l'eau,
pricing 2009). Water pricing is an integral part of Israeli w ater management, w ith total w ater supply measured and

payments calculated according to consumption and w ater quality.

Main aim of the policy

Type of payment or tariff structure |v ol umetric charge (and progressive blocs: first 6
0.1725 G/mj and over 80% at +/- 0,21 a/ mj)

Tariffs are still subsidised and low er than for industry and households, though aid is declining over time.

Specific details for surface water
Specific details for groundwater
Cost recovery |

Other items
Access to data Little good contacts
Language Language barrier expected

Motivation and potential for case studies

From the decreased application rates per ha, it can be expected that the w ater pricing system has an effect, though the effect of e.g. modernisation
of irrigation systems could not be considered. From the first screening process, it is expected that information will not be easy to collect.

Information sources

- FAO Aquastat (2009) Israel Country Factsheet on http://ww w .fao.org/nr/w ater/aquastat/countries/israel/index.stm

- Office International de I'Eau (2009), Les modes de tarification et de distribution de I'eau pour I'agriculture dans le bassin Méditerranéen: Synthese
technique

- http://lw w w .emw is.net/topics/w ater-data
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River basins or regions of particular interest:

Characteristics of the country or regions

Water exploitation Index

0,18

Occurrence of scarcity and
droughts

data since 1951 reveals frequency
and severity of droughts has
increased, w hile the area of the
country affected also rose

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water

10%, around 9% for irrigation

agricultural land

abstraction as opposed to other purposes
abstractors
Arable land to total (utilised) 76%

Irrigated land to agricultural land

less than 1%

Agricultural water demand per
irrigated area (level of abstraction)

1361 mt/ha
(3700 m?/ha in early '90's and
dropped to around 1000 m#/ha in
2004)

Type of irrigation

Water provided or self-supply

Water delivery through w ater companies or by individual farmers. Support provided for construction of small-
scale irrigation, upgrading existing irrigation facilities and installations for rainw ater storage.

Type of abstraction

Level of illegal abstraction

Type of production

Information on water allocation and pricing policiesin agriculture

Water allocation

General information on allocation

17 sub-basin 'Voivoidship' offices have management responsibility for w ater resources. Surface w ater and
groundw ater ow nership can be either public or private; despite w ater is in any case a public good. Rights of
abstraction and supply of w ater for irrigation are granted to both individual farmers and w ater supply
companies. Separation of w ater from land entitlements though, only the right to 'normal' use combines w ith land
use rights.

Extractions of more than 5 m3/day require permission. Legal-w ater permission is issued for a specified period.

Allocation of surface water

Permits required from sub-basin voivodships for withdraw als

Allocation of groundwater

Groundw ater also public ow nership, but land ow ner is entitled to 'normal use' w ithin their property

Water pricing

General information water

pricing

on

Water pricing at national level

Main aim of the policy

Type of payment or tariff structure

Specific details for surface water

Both mixed system of fixed charge and a volumetric charge and per hectare (flat rate) w ater charge exist

Specific details for groundwater

Volumetric charge

Cost recovery

Dniester / Danube / vistula: 4,1% cost recovery in agriculture. 5% in Odra
and 5,6% in Elbe.

Other items

Access to data

Little good contacts

Language

Language barrier expected

Motivation and potential for

case studies

Water use for irrigation purposes is very limited in Poland (>1%). Pressure from agriculture is therefore low and no major changes are expected in
the future. Irrigation w ater application rates have dropped over time to meterological conditions have not been considered. It is expected that
relevant information w ill be difficult to identify and language problems wll exist.

Information sources

w ater scarcity and droughts

Publishing

- Background paper to the conference "Application of EU w ater-related policies at farm-level". Louvain-la-Neuve (Belgium), September 2010.

- Dworak, T.; Berglund, M.; Thaler, T.; Fabik, E; L.; Amand, B.; Grandmougin, B.; Ribeiro, M. M.; Laaser, C.; Matauschek, M. (2010): Assessment of
agriculture measures included in the draft River Basin Management Plans - Summary Report.

- Buropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on

- European Environment Agency, Eurostat and World Bank for figures
- Fuentes, A. (2011), "Policies tow ards a sustainable use of w ater in Spain”, OECD Economics Department Working Papers No. 840, OECD

- OECD member country questionnaire responses on agricultural w ater resource management
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. County:Bulgaia ]

River basins or regions of particular interest:

Characteristics of the country or regions

Water exploitation Index 0,06
Occurrence of scarcity and Mediterranean climate prevails in the
droughts south and summer droughts are

considered normal. Every 2-3 years
a drought may last for 40-50 days

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water Betw een 13% and 19%, depending
abstraction as opposed to other on the source. 70% of agricultural
abstractors w ater demand for irrigation
purposes
Arable land to total (utilised) 87%; According to GTZ, 2006,
agricultural land arable land accounted for 79.4% of
total agricultural land
Irrigated land to agricultural land 2,5% to total, 3% to arable land;
less than 1% (out of 4,805,00 total
Agricultural water demand per 4125 mé/ha

irrigated area (level of abstraction)

Type of irrigation nearly 90% surface irrigation.
Remainder of the area mainly
sprinkler systems. Water use for
irrigation in 2004 is 154,099
thousand m3, of w hich 143,671 m3
is gravitational and 10,428 m3
pumped (2006 GTZ Report).

Water provided or self-supply Most irrigation w ater is supplied by the Irrigation System Companies (ISC - public) but the importance of
collective irrigation (Irrigation Water User Associations, both using public or private infrastructure) on the rise
after early 2000.

Type of abstraction For 'private / indivual abstractions', surface w ater and groundw ater take a similar share.

Level of illegal abstraction

Type of production
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Information on water allocation and pricing policies in agriculture

Water allocation

General information on allocation

Permits and legal procedures for w ater abstractions (chapter 4 and art 50 and 58 of Water Act). Permit w ould
include conditions for w ater use and oblige users to measure w ater quantities + rights might be restricted
(scarcity, status of the w ater body). Extractions of more than 10m?/day require permission

Allocation of surface water

No specific info

Allocation of groundwater

No specific info

Water pricing
General information on water |Irrigation w ater pricing depends on the source of the w ater.
pricing Water abstraction fee and a w ater use charge (fixed per hectare or volumetric)

Main aim of the policy

Type of payment or tariff structure

Specific details for surface water

No specific info

Specific details for groundwater

No specific info

Cost recovery

Water tariffs cover part of O&M and in some cases part of capital costs
around year 2000

Other items

Access to data

Little good contacts

Language

Language barrier expected

Motivation and potential for case studies

Small share of irrigated land compared to total agricultural land. Application rates appear to be high, but it is difficult to find reliable data. No relevant
case studies identified to date and little useful information has been found. It is expected that information in English will not be be present.

Information sources

w ater scarcity and droughts

- Background paper to the conference "Application of EU w ater-related policies at farm-level". Louvain-la-Neuve (Belgium), September 2010.

- Berbel et al. Water pricing and irrigation: a review of the european experience.

- BEuropean Environment Agency, Eurostat and World Bank for figures

- BEuropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on
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River basins or regions of particular interest:

Characteristics of the country or regions

Water exploitation Index 0,03

Occurrence of scarcity and

droughts

Characteristics of agriculture and (its) water use: key information and indicators

Importance of agricultural water Betw een 10 and 17%, depending

abstraction as opposed to other on the source. 22% of the

abstractors agricultural w ater use then for
irrigation.

Arable land to total (utilised) 63%

agricultural land

Irrigated land to agricultural land 1% to total, 2% to arable land

Agricultural water demand per 1800 to 2000 m?/ha

irrigated area (level of abstraction)

Type of irrigation 10 to 15% surface irrigation,
remainder of the area sprinkler
systems

Water provided or self-supply w ater for 55% of irrigated area by
w ater supply netw orks

Type of abstraction Surface w ater dominates for 'private / individual abstractions' w ith over 30% of the w ater not supplied by
providers.

Level of illegal abstraction

Type of production

Information on water allocation and pricing policiesin agriculture

Water allocation

General information on allocation |In Romania all w ater abstractions are regulated. The w ater use right is established through the w ater
management permit. Meeting of the w ater demand for population has priority against other w ater uses. The

w ater authorities have the right to limit or temporary suspend of w ater use.

Water is a public property. Each w ater use needs an authorization to use. The authorized user cannot sell the
right to use the w ater.

Allocation of surface water No specific info
Allocation of groundwater No specific info
Water pricing
General information on water
pricing
Main aim of the policy The system of contributions, payments, bonuses and penalties is based on beneficiary, respective polluter

pays principles and on the principle of rational use of w ater resources. (general art 9)

Type of payment or tariff structure [Water prices in Romania are set by the government for each type of w ater use, so that all farmers in the
country pay 0,4 0 per 1000 mj of irrigation water
areas w here irrgators' associations have developed they have set their ow n charges to cover their own
supply costs.

Specific details for surface water  |No specific info

Specific details for groundwater No specific info

Cost recovery

Other items
Access to data Little good contacts
Language Language barrier expected

Motivation and potential for case studies

Small share of irrigated land compared to total agricultural land. No relevant case studies identified to date and little useful information has been
found. It is expected that information in English will not be be present.

Information sources

- Berbel et al. Water pricing and irrigation: a review of the european experience.

- BEuropean Environment Agency, Eurostat and World Bank for figures

- BEuropean Commission (EC), DG ENV data, 2010. MS responses to the DG ENV questionnaire on The Third Follow -up of the Communication on
w ater scarcity and droughts
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Annex 4 : Detailed analysis of case studies

1 AUSTRALIA: Murray-Darling river basin

All the information comes from literature sources. Most of the literature focuses on the trading scheme as it is
the core of the policy. We also included information about pricing and allocation, as these interact with each
other. We have contacted several experts who pointed useful literature sources or whom we requested to
comment on a number of positions we took. These experts were Dr. Karen Hussey from the Australian
National University and, amongst other, Co-Chair of the ANU Water Initiative and Programme Director of the
ANU-USSC 'AUSCEW:" project on climate-energy-water links; Matthew Walker, Manager Water Markets and
Efficiency Group at the National Water Commission; and Gert-Jan de Maagd form the Dutch Ministry of

Infrastructure and Environment.

1.1 Characteristics of the case study area
1.1.1 Broad introduction on the area and characteristics of agriculture
1111 Location of the area

The Murray-Darling Basin is located in the south-east of Australia and is the catchment for the Murray and
Darling Rivers and their many tributaries. It comprises 23 river valleys and has three of Australia's longest
rivers flowing through the area, the Darling (2,740 km), Murray (2,530 km) and Murrumbidgee (1,690 km). It
encompasses 14% of the country with parts of the states of New South Wales, South Australia, Victoria, and
Queensland, and the whole of the Australian Capital Territory. The area is comprised of agricultural land
(67%) and native forest (32%).

As a large, very shallow drainage basin covering more than 1 million square kilometres with only one exit
flowing out of Lake Alexandrina in South Australia, the Murray-Darling Basin is an unusually complex

biophysical system (website MDBA).
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Diagram 1: Murray Darling Basin

7 Wurray.Daring Catchment
= =~ Murray River
~~~Darling River

Source: Wikimedia

Diagram 2 : Murray Darling Basin in detail (World Bank, 2006)
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1.1.1.2 Main climate conditions

The climate of the Murray-Darling Basin is relatively dry compared to other regions of Australia but it is also
very diverse. Climatic conditions range from rainforest regions, inland sub-tropical to arid and semiarid land
of the far west. The north is characterised by semi-arid and ephemeral river systems, while the south is

known for highly-regulated river systems fed from the Australian Alps (Commonwealth, 2011).

The Murray-Darling Basin appears to have returned to a drier period following an unusually wet period
between 1950 and 1990. The last couple of years Australia had to deal with significant droughts and the
early impact of changing climate conditions. There has been drought throughout most of the Basin since
2002. This has reduced inflows into river systems to record lows and, subsequently, the volume of water
held in many major water storages has also fallen to record lows. The long term outlook for water in the
Murray-Darling Basin is likely to be one of increasing water scarcity, with climate change as the major risk to
water availability. The Commonwealth Scientific and Industrial Research Organisation (CSIRO) estimates
that by 2020, average annual flows could decline by about 15 per cent due to climate change, recovery from

bushfire, farm dam and plantation expansion and increasing use of groundwater.

In 2009-2010, however, the average rainfall was, for two thirds of the basin, above average. The average

temperatures were also slightly higher than usual (MDAB, 2011).

1.1.1.3 State of the Basin hydrology and ecosystem

A century of intensive and largely unsuitable land clearing and cropping (arising from a tendency to copy
European farming practices in a foreign climate) and high water diversions for irrigation have changed the

hydrology of the basin. Water use in the Basin has increased five-fold in less than a century (

Diagram3). As a consequence, there is insufficient water to maintain the Basin's natural balance and
ecosystems, resulting in a decline in its ecological health. Right now, there is severe land degradation and
rising groundwater table (much of which is saline). Large amounts of salt have either reached the roots of the
plants, crusted on the surface or drained back to the river systems, causing for a rise in salinity levels in the

rivers.

The high nutrient levels that runoff the land cause algae problems, invasion of water plants and taste en
odour problems in domestic water supplies. It also affect irrigators, as their trickle irrigation systems get
blocked by these algae.

Next to |l and and water resources degradation there als
flora; with crop productivity declining as well in some areas (World Bank, 2006). At the time of European

settlement, about 28 per cent of Australia's mammal species, about 48 per cent of its birds and some 19 per

cent of its reptiles were found in the MDB. Many species that once were common are now rare and listed

nationally for protection. At least 35 bird species and 16 mammals are endangered. Twenty mammal species

have become extinct since 1900 and Murray Cod, Australia's largest freshwater fish which was once
widespread, is in severe decline. The Basin contains also more than 30,000 wetlands, including 16
internationally significant wetlands that provide habitat for migratory birds but here as well there is
degradation of the habitats (website SEWPAC).
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Diagram3Growth in water use in the Murray-Darling Basin
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1.1.14 Economic data of the region

The main economic activities in the Murray-Darling Basin are agricultural activities, including wheat, barley,

oilseeds, rice, cotton, horticulture, dairying, sheep and cattle and pastures.

The Basin

according to the Australian Bureau of Statistics. | t

accounted in 2008

its grapes, 42 per cent of

Product of the Basin is estimated at 9 billion AUD per annum for the agricultural industry alone?.

The Basin is home to 2.1 million people and a further 1.3 million people are dependent on its water supply
(Commonwealth, 2011). The agricultural sector employed about 11% part of this population in 2006 (Table

1). This percentage was actually much higher in previous years, as can be seen in Diagram4 This decline is

al so
in the MDB (Diagram4). Diagram5i | | ustr at es

responsible for the rise.

The lower economic performance in the last decade is mainly caused by the drought but this is not the only
reason. Many young people are leaving the basic communities and hence the farm life. Together with the

ageing of the current farmers, this leads to a declining number of farm establishments and lower employment

rates.

% Website Department of Sustainability, Environment, Water, Population and Communities of Australia (SEWPAC)
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This socio-economic data reflect the entire agricultural sector in the Basin. We could not find separate data
for the irrigated farms except for the broad acre farms in the Murray-Darling Basin for 2006-07. In these
years the cash income for these farms averaged around 62,690 AUD or 46,034.52 EUR®. This means an
average business loss of 36,390 AUD, or 26,721.90 EUR, compared to the year before. Overall, they

recorded an average rate of return to capital of only 0.5 per cent.

Table 1 : Key employment sectors in the Murray-Darling Basin, 2006

‘ Sector ‘ Percent % of employed persons
Wholesale and retail trade 14.3
Public administration (largely based in Canberra) 11.7
Agriculture 10.8
Education and training 10.6
Manufacturing 9.1
Healthcare and social assistance 8.1

Source: Commonwealth of Australia, 2011

3 Conversion rate November 2011
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Diagram4 : Full time agricultural employment in Murray-Darling Basin, 1993-2007
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Diagram5 Farm incomes Murray-Darling Basin, 1996-2006

Farm incomes have been hit harder than production
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1.1.2 Water resources and aquatic ecosystems

The River Murray system is mainly fed by rainfall over the inland slopes of the Great Dividing Range. Flow in
the Murray has a strong seasonal pattern, with peaks in winter and spring and lows in late summer and
autumn. There is evidence of a water scarcity gap in the periods with lesser rainfall. During periods of
drought stored water is released which can provide half of the water needed.

Cullen (2007) says the long-term inflow to the Murray River is around 10,500 GL (10.5 billion m3), but the
average over the period 2001-2007 was only at 4,300 GL (4.3 billion m3). According to a study prepared for
the World Bank in 2006, the river basin had 24.3 billion m3 annual basin runoff and 12.2 billion m?3 annual
outflow in 2005.

In Table 2 the minimum inflows in the MDB in 2006-2007 are represented relative to the inflows in the years
before. We see that in the year 2006-2007 nearly all monthly minimum inflows were lower than historical

minimum inflows. This gives a good representation of the severity of the drought in the basin.

Table 2 : Recorded minimum inflows into the River Murray System before 2006/7 and in 2006/7

Month Previous lowest monthly inflow before 2006 2006 inflow | % of previous minimum inflow

June GL in 1967 100%
July 150 GL in 1967 130 87%
August 130 GL in 1902 100 77%
September 180 GL in 1902 120 67%
October 140 GL in 1914 80 57%
November 60 GLin 1914 70 117%
December 60 GL in 1982 60 100%
January 50 GL in 1983 50 100%
February 60 GL in 2003 50 83%
March 50 GL in 1915 50 100%
April 70 GL in 1923 40 57%
May 80 GL in 1902 110 138%
Total 1140 970

Source: OECD, 2010 based on Murray-Darling Basin, Commission, pers. Com. 2008

CSIRO's work conducted during 2007 and 2008, revealed that water use by consumption in the Basin has
reduced average annual stream flow at the Murray mouth by 61 per cent. The river now ceases to flow

through the mouth 40 per cent of the time.
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The last couple of years not only the drought causes water scarcity but also the water trading system. As
discussed further in this document there is a problem of over-allocation of entitlements. As a consequence
too little water is going back into the river system to sustain the ecosystem services of the rivers. It is
expected that climate change will make things worse.

On the issue of groundwater aquifers there is a need for further investigation. It is already clear that surface
water and groundwater are linked to each other and that groundwater is being overused but a limited number
of quantitative data is available.

On the website of the former Murray-Darling Basin Commission we found the following text concerning the

groundwater in the Basin:

The Murray Groundwater Basin, covering some 297,000 km? is located in the southern part of the MDB. It is
a relatively thin saucer-shaped basin, between 200 and 600 m thick, consisting of Cainozoic age
unconsolidated sediments and sedimentary rocks, primarily silts, clays and limestones. The only outlets are
by way of the Murray and to the surface. The basin has limited storage capacity and the sediments are
largely saturated. The thin and flat nature of the basin means that it can fill quite rapidly, and there is
evidence that it has refilled six or seven times over the past 500,000 years. While previous fillings took 2,000
to 3,000 years, the current one is taking less than one hundred years, due essentially to the clearing of
natural vegetation and its replacement by shallow-rooted plants, both in dryland and irrigated farming areas.

Studies have indicated significant rises in groundwater levels over the last 25 years.

The declining ecological condition of the internationally significant wetlands depending on groundwater, is a

symptom of the deterioration of the ground water aquifer.

The basin accounts for ar ound i3 Ofthe tothl wateurssburcasldiveatéds wat e
for consumptive uses in Australia, around two-thirds or 18,000GL are in the Murray-Darling Basin. According
to the Murray-Darling Basin Authority the usage of groundwater in 2009-2010 was at 1,300 GL (1.3 billion
m3) and the use of surface water at 5,518 GL (5.5 billion m3). However, the information for the groundwater

ruse was not complete.

Agriculture accounts for the vast majority of surface water consumed in the Murrayi Darling Basin (83% in
2004-05); households (2%) and other industries (2%) consumed minor amounts in comparison. The
remaining 13% of total water consumed in the Murray-Darling Basin was taken up by the water supply
industry, which includes losses in delivery systems. In the next chapter we will see how much of this water is

being used more specifically for irrigation purposes.
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1.1.3 Water use for agricultural demand/supply
1.1.31 Irrigated agriculture

The Murray-Darling Basin supported around 70 per cent of all irrigation in Australia in 20047 05. About 1

million ha are irrigated in the Basin. This is about 10% of the total surface of the Basin (Table 3).

Table 3 gives also an indication of how much irrigation water is being used on the farms in Murray-Darling
Basin and indicates the origin of the water. Irrigators used on average 4 ML (mega litre or 10° L) water per
Ha. Half of the water used by the farmers comes from irrigation schemes (government or private), followed
by groundwater (27%) and water captured from dams, rivers and lakes (26%). A minimal amount of water is

recycled water (1.6%).

In the second column of Table 3 the number of agricultural businesses for each parameter is specified. This
learns us that only 28% of the agricultural businesses in the Basin are using irrigation water. This coincides
with the economic data that irrigated production accounted for around 30% of the total agricultural value in
the Murray-Darling Basin. Furthermore, although half of the water used comes from irrigation schemes,
these irrigation schemes are only used for 20% by the farms. More than half of the farms use groundwater.
Little information is available on groundwater. Noticing that so many farms are using it, makes it an important

area of for future study work.

Table 3: Water use on farms in the Murray-Darling Basin, 2009-2010

Estimate n° Number  of  agricultural

businesses

Area of holding

Are of holding 1 total area of holding (ha) 95,194,851 53,681

Agriculture water use

Agricultural water use i Irrigation water i Total area watered (ha) 975,660 15,120
Agricultural water use i lIrrigation water i total volume applied (ML) 3,564,481 15,120
Agricultural water use i lIrrigation water i Application rate (ML/ha) 4 1
Agricultural water use i Other water i Volume (ML) 272,417 42,410

Sources of agricultural water

Sources of agricultural water i Water supplied by government or 1,829,532 11,013

private irrigation schemes i Volume (ML)

Sources of agricultural water i Surface water taken from dams, rivers 927,588 27,554
and lakes - Volume (ML)

Sources of agricultural water i Groundwater i Volume (ML) 989,197 20,986

Sources of agricultural water i Town or country reticulated mains 13,803 3,979

supply 7 Volume ML
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Estimate n° Number of agricultural

businesses
Sources of agricultural water i Groundwater i Volume (ML) 989,197 20,986
Sources of agricultural water i Town or country reticulated mains 13,803 3,979

supply i Volume (ML)

Sources of agricultural water 7T Recycled/re-used from off-farm 58,108 661

sources i Volume (ML)
Sources of agricultural water i Other sources i Volume (ML) 18,671 660

Sources of agricultural water 7 Total water used for agricultural
production i Volume (ML)

Source: Australian Bureau of Statistics, Commonwealth of Australia, 2011

Table 4 illustrates which crops and pastures are being irrigated in the Basin and how much water is used for
each type of crop per hectare. The biggest users of water per Ha are the fruit trees, nut trees and other berry
fruits with 5.7 ML per hectare. They are followed closely by the cotton farms, who use 5.6 ML per hectare.
The cotton farms also use the largest total volume of water. Other crops that need a lot of water per hectare

of crop, are the vegetables for human consumption, the grapevines and the plants used for decoration
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Table 4 Pastures and crops irrigated in the Murray-Darling Basin, 2009-2010

Agricultural Agricultural businesses @ Area under pasture or | Are irrigated Volume applied Application rate

businesses (p.) irrigating (No.) crop (ha) (ha) (ML) (ML/ha)
TOTAL 2009-10 53,681 15,120 95,194,851 975,660 3,564,481 3.7
Pasture and cereal crops used 34,998 5,973 25,057,180 288,573 722,288 25
for grazing or fed off
Pasture and cereal crops cut 13,993 2,273 652,029 77,875 221,301 2.8
for hay
Pasture and cereal crops cut 2,964 570 127,296 26,506 54,423 21
for silage
Rice 300
Other cereals for grain or seed 19,894 1,741 9,966,163 188,758 468,944 25
Cotton 412 412 137,555 137,555 763,924 5.6
Sugar cane 3 103
Other broadacre crops 7,194 325 1,478,291 27,479 46,795 1.7
Fruit  trees, nut trees, 3,132 2,416 149,513 48,646 449,862 5.7
plantation or berry fruits
Vegetables for human 1,041 734 32,394 25,339 129,403 51
consumption
Nurseries, cut flowers and 332 267 3,128 1,856 8,242 4.4
cultivated turf
Grapevines 3,965 3,759 101,865 96,050 427,580 4.5

Source: Australian Bureau of Statistics, Commonwealth of Australia, 2011
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There is a also lot of difference across the Murray-Darling Basin between irrigation farms in terms of area
operated, the degree to which farms rely on irrigation, and the extent of on-farm irrigation infrastructure.
Horticulture producers operate on average the smallest irrigation farms in terms of total area operated, while

the largest irrigation farms are operated by broad acre producers (following Table) (Ashton & Oliver, 2008).

Table 5 : On-farm irrigation infrastructure, by industry, 2006-07 average per farm

dairy broadacre | horticulture

Area operated 1147
Area set up for irrigation ha 160 417 55
Area irrigated in 2006-07 ha 115 131 38

Percentage of farms with

River pumps % 22 34 37
Groundwater pumps % 36 28 18
On-farm irrigation storage % 55 34 15
Tile drains % 0 1 16
Other drainage reuse system | % 48 38 6

Source: Ashton & Oliver, 2008

Looking at the amount of land that is effectively irrigated compared to the land that was set up for irrigation,
we see that dairy farmers effectively irrigated the largest part of their land (72 %). Horticulture producers
irrigated around 70 per cent of the area set up for irrigation in 2006-07, while broadacre producers irrigated

only 31 per cent of this area.

1.1.3.2 Economic value of irrigated agriculture

Irrigated production in the MDB accounted for 30% of the total value of all agricultural commodities produced
in the Basin in 20081 09 (down from 33% in 200771 08). The value of this part of the production is represented
by the Gross Value of Irrigated Agricultural Production (GVIAP). The GVIAP refers to the gross value of
agricultural commodities that are produced with the assistance of irrigation. In 2008709 the MDB had
irrigated productiontothe val ue of $4,349 million, or 36% of Austr
This was a decline since 2000-01 when the value of irrigated production was $5,085 million, or 53% of the

total value of irrigated production for the nation (Commonwealth, 2011).
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The commodities that contributed most to the value of irrigated production are illustrated in Table 6.

Table 6 : Murray-Darling Basin commodities that contributed most to GVIAP, 2008-2009

‘ Commodity H Dollars $ (million) ‘ Percent %
Fruit and nuts 1033 24
Dairy production 791 10
Grapes 298 14

Source: Australian Bureau of Statistics, based on Census (2006)

1.1.3.3 Irrigation technologies

Irrigation reticulation systems in Australia consist of a variety of carriers including, constructed open channels
(lined and unlined), natural streams and pipelines (gravity and pressurised).There is no specific information
on the irrigation techniques used in the MDB. However there is information on the used techniques in each
of the States of the MDB.

The majority of natural carriers are in Queensland. Queensland also has the most length of irrigation
pipelines, i.e. 39% of the 2,740 km of pipeline in Australia. Victoria and New South Wales have the majority
of Australian channel carriers, representing 45% and 43% respectively. In Victoria, to reduce losses due to

evaporation and seepage some water is being delivered over the cooler winter months.

Surface drainage systems in Australia cover a total of 840,000 ha and are being serviced by 9,150 km of
collector drains. 8,000 km of these drains are constructed open earthen or concrete drainage channels. In
the Murray-Darling Basin 28% is serviced by surface drainage and 5% is serviced by sub-service drainage
(ANCID, 1999/2000).

The average depths to water table reported for each of the irrigation systems in the ANCID Benchmarking
Report 1999/2000 vary from 1.2 m to 35 m. Rising water table levels caused by irrigation is managed by the
installation of sub-surface drainage and de-watering bores that serve to protect areas from water logging and

salinisation. (Source: website Department SEWPAC).

1.1.34 On-farm irrigation

There is not a lot of information available on the type of irrigation systems that are used on the farms. The
main irrigations methods in all four states in the MDB are flood, spray/sprinkle, trickle/drip and furrow
(Australian Natural Sources Atlas, 2008).

Table 5 indicated that on average around 30 per cent of irrigation farms had some form of on-farm irrigation
water storage, ranging from water held in channels to large farm dams. It is believed that increasingly more
efficient water application methods are being implemented on the farms. The government also stimulates
this. Currently, a new basin plan is being completed in which the taxation arrangements will differ for

irrigators who take-up water efficiency investment grants.
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The on-farm irrigation management techniques are described in Table 7. Although a range of soil moisture
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measuring tools are used by irrigation farms across the Murray-Darling Basin, more than three-quarters of
farmers assessed soil moisture based on their own observations. Horticulture farms made wider use of tools

such as probes and tensiometers and placed less reliance on personal observations.

Table 7 : Irrigation management practices, by industry, 2006-07 percentage of farms

Murray-Darling

‘ ‘ ‘ dairy ‘ broadacre | horticulture | Basin

Measuring soil moisture using

Neutron probe % 0 4 11 6
Capacitance probe % 1 8 17 10
Tensiometers % 2 3 21 11
Soil auger/probe % 15 18 22 18
Heat probe % 2 2 1 1
Own observations % 94 87 71 80
Other % 3 2 10 6
Timing irrigation on the basis of

Soil moisture measuring tools | % 28 30 58 41
Calendar based % 16 14 14 13
Weather forecast % 37 35 38 36
Own observations/knowledge | % 96 90 87 90
Evaporation pan data % 2 4 6 5
Consultant recommendations | % 5 12 8 9
Evapotranspiration estimate % 2 6 6 5

Source: Ashton & Oliver, 2008

1.1.35 Pressure from irrigation

Historically, agriculture uses the biggest part of the Australian water. In the past whenever there was a
conflict between rural and urban use, the urban users (households, industry and commercial use) were given
the advantage. Since the NWI in 2004 the intention is to implement a new regime. If urban water uses
increase they can only get the water from new sources (ex. recycling, new storms dams) or buy it from the
rural sector®. So, the market mechanism is used to re-allocate the water amongst the different groups in the
society (CSIRO, 2007).

* Confirmed by Gert-Jan de Maagd, Ministry of Infrastructure and Environment, The Netherlands
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1.2 Current water policies and practices influencing water use in
Agriculture

1.2.1 Water allocation policy in the agricultural sector

1.2.11 Current framework

The National Water Initiative (2004) and the Water Act from 2007 are the fundamentals of the current water

policy in Australia. This framework is the result of decades of reforms and lessons learned.

Agricultural water users in Australia can be split into two categories: those supplied from a water supply
scheme (typically comprising large scale and common infrastructure such as channels) and those supplied
from private infrastructure (for example, pumps to extract from rivers and on-farm diversions built and

operated by farmers at their own expense) (OECD, 2010).

In both cases, water users usually require some form of authorisation to take water. In all States, rights to
use water are defined in legislation and managed through a variety of licensing and planning arrangements.

The legal aspects and the management systems differ between the States.

The water allocation policy consists of a system of water entitlements, water allocations, water licenses and
water trading. Entitlements, allocations and licenses are unbundled to facilitate separate management of
each of them. According to the National water Initiative, a water access entitlement is the exclusive access to
a share of water from a specified consumptive pool as defined in the relevant water plan. The water plan is
developed in interaction with the stakeholders. Entitlements can be given for a season or permanently®. The
water allocation is the specific volume of water allocated to water access entitlements in a given season.

Nearly all area-based licenses have converted into volumetric licenses.

Every season and depending upon availability, allocations are made in proportion to the number of
entitlements held. These allocations can never be high
may be diverted by any State in any year. These decisions on allocating water are made in water sharing
plans, developed in consultation with stakeholders, to determine when and how water is allocated to users
and how much should be put aside for system maintenance and environmental needs. A typical water
sharing plan, once approved by a State Minister, lasts for 10 to 15 years and is very difficult to change. This

to provide all consumptive water users with the necessary investment security.

Water is allocated in many different ways across the Basin. The allocation types will be influenced by the

trading scheme that is in place in each state. The different types of allocations are (MDB, 2010):

1. Volumetric Allocations
Water users are issued with volumetric entitlements. These entitlements specify a base volume of
water that can be diverted each year and come in three main categories:
1.1. High security entitlements, which are available every year and get priority in the water

allocations.

® Source: Dr. Karen Hussey, Australian National University and, amongst other, Co-Chair of the ANU Water Initiative and Program

Director of the ANU-USSC 'AUSCEW' project on climate-energy-water links
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2.1. Normal security entitlements, which are subject to allocation announcements, made at intervals
throughout the season. These give a right to water only after the allocated water is delivered to
the high security entitlements holders.

3.1. Volumetric entitlements on unregulated streams, which are available, provided there is flow in
the stream

2. Continuous Accounting

Water users have individual accounts. The account increases when allocations are made and

decreases as water is used. The usage in any season is limited to a specified percentage of the

entitlement.
3. Allocation Transferred into Valley

A temporary inter-valley transfer will increase the allocation in the purchasing valley and reduce the

allocation in the selling valley.

4. Carryover from the Previous Year

Carryover is available in a number of valleys in New South Wales, Victoria and South Australia. This

enables unused allocation in one season to be carried over to the next, up to specified limits.

Carryover differs from continuous accounting in that accounts are kept on an annual basis rather than

a continuous one. In some valleys, carryover is cancelled as allocations approach 100% or can also

be reduced to allow for increased evaporations.

The total volume of allocated water under annual accounting equals the sum of allocated water this year,

carryover from previous year and water transferred into the valley.

Historically, farmers got their entitlements to water from water supply schemes for free. These days,
entittements to water from the schemes are traded, as will be discussed in the next paragraph. The

entitiements are all registered in name and separated from land owning titles.

The groundwater allocation is also covered by the water plans.

1.2.1.2 Water allocation data

Diagram6 shows the water that is used since 19971 98 in the Murray-Darling Basin and the use in each of its
valleys separately. It is compared to the quantity of water that has been allocated for use in that valley or in
the Basin. The graph is a good measure of the degree of utilisation but covers only three quarters of the total

diversions by the States.

We see that the water used hardly ever comes close to the limits of the allocations granted. In 20097 10 the
lowest utilisation rate since Cap accounting started in 199771 98 is seen. Only 58% of the allocated water was

used. Table 8 presents the actual numbers of that year.

This appears quite surprising given the dry conditions continued during 20097 10. It is partly the effect of the
allocation management, which is inherently uncertain. Typically the utilisation of the allocations will be higher
in the drier years and lower in the wetter years. However, if the amount of water resources improves during
the year, improvements in allocations are progressively announced during the year. But planting decisions,

which determine the water resources utilisation, have to be taken early in the irrigation season. Due to the
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continuing dry conditions irrigators may become reluctant to take risks at the beginning of the season. The

improvement in the water availability may have come too late to be utilised (MDAB,

Diagram6 : Utilisation of allocated water as percentage of the allocated volume since 199771 98.

2011).
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Table 8 : Use of Valley Allocations in 20097 10
Use of Allocated water in

Valley (GL)

Total Allocated water in

Valley (GL)

Use as a % of Authorised

Valley use

Total Basin 5,863 3,412

58

Source: Murray-Darling Basin Authority, Water audit Monitoring Report 2009-2010, April 2011

When water restriction measures are being taken, for example the water allocations to irrigators are limited.
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1.2.2 Water pricing policy in the agricultural sector
1.22.1 Current framework

The ownership structure and corporate form of water businesses varies across jurisdictions. In Victoria the
rural water businesses are state government owned. In New South Wales and South Australia a few are
private co-operatives or companies owned by irrigators. These irrigators are then united in water users
associations®. The major rural water business in Queensland, SunWater, is a government-owned

corporation. In the Australian Capital Territory, the only water business is government-owned (NWI, 2007).

In the past, the operational costs of water supply schemes were heavily subsidised by the government. Now,
farmers pay charges to the supply scheme operator that minimum cover the costs. In a number of States,
ownership is passed to the irrigators within the scheme. This means that the investment and maintenance
costs of the channels are paid by the farmers directly and no longer to an operator. Typically only the

channel systems pass over, and not the bulk water supply assets, such as reservoirs.

The States commi tted to fAl ower bound pricingo. Thi s

operation, storage, maintenance and supply costs 1 but not include a commercial return on the assets. The
eventual goal is to move towards upper bound pricing. This is the level at which, to avoid monopoly rents, a
water business should not recover more than the operational, maintenance and administrative costs,
externalities, taxes or tax equivalent regimes, provision for the cost of asset consumption and cost of capital
(website NWC). Some rural water businesses are not yet at the lower bound of full cost recovery, and many

are not yet on a path towards the upper bound (NWI, 2007).

The way water charges are set varies across the states. Differences in approaches to determining and
passing on water storage and delivery charges include: ownership and corporate form; the legal and
regulatory framework applied to setting water charges, i.e. the application of pricing principles; determining
revenue requirements; setting a structure for water charges and socio-economic considerations. Also the
mandate under which water charges are set and the decision makers involved can differ a lot. Decisions on
water charges may be made by governments, ministers, economic regulators, local governments, water

businesses, or a combination of the above (NWI, 2007).

1.2.21.1 Tariffs

When water is traded as a commaodity, the value (price) of water is set in the market, determined by the

means

consumers6 willingness t o peoperatioRr ofrwata marketsib kmited,cahd inf e a s o n

some areas will always remain so due to physical limitations. When water cannot be traded, the water
service and delivery, and water planning and management charges determine the cost of water to users
(NWI, 2007).

When water businesses are state owned, often the prices are set by an independent regulator. The price

setting of private businesses happens by the companies themselves and is not so transparent.

Diagram7 gives a view on the way prices are set.

® Source: Gert-Jan de Maagd, Ministry of Infrastructure and Environment, The Netherlands
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Diagram?7 Institutional and regulatory framework

Source: NWI, 2007

The revenue requirement of a water business reflects operating costs (operating, maintenance,
administration, bad debts and working capital) and capital costs (replacing assets, expansion, depreciation
and [when at the upper bound] a return on assets) associated with providing water storage and delivery
services. The key steps involved in determining revenue requirements are outlined in the following Diagram.
There are differences between jurisdictions in the way they determine revenue requirements at all points in
the process (NWI, 2007).

































































































































































































































































































































































































































































































































































































































