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ABSTRACT

At the outset, the EU Water Framework Directivetegtathat “water is not a
commercial product like any other but, rather, athge which must be protected,
defended and treated as such”. This piece of ltip® aims to “achieve the Good
status for waters and aquatic systems for 2015%9gective which is innovative in
its content and ambitious with regard to the tiraefe. This master thesis describes
the steps of implementation leading to the preparatf a river basin management
plan (RBMP) and addresses the degree of accommishiof the implementation
steps taken thus far. Only 9 of 27 Member Stabespteted their RBMPs in time to
meet the Directive deadline (which was Decembed920The cases of Spain and the
United Kingdom, characterized by a significant elifnce of implementation pace,
have been chosen to describe and analyze the tdr@ration of the surface water
bodies; the monitoring of the ecological statug dlefinition of quality objectives;
and the establishing of programmes of measures $PdM realize the defined
objectives. The implementation requires adjustnoétihe administrative structure in
each of the member countries. However, the admatigé procedure to implement
the RBMP is left to the discretion of Member Stadesl it is different in the two
assessed states. Using the literature availabtbisnfield and the database of the
national water agencies in both countries, a thglioexamination of the main
difficulties of implementation, methodology for théver basin modeling, and
initiatives at the national and regional level mrreed out. This Master's thesis
highlights the weaknesses experienced by theseMi@raber States on the complex
process of implementation and points out the eagstisk of not meeting Good status
in 2015. However, important steps have been mamealids Sustainable Water
Management in the European Union'. The implemeartasi bringing new impetus to
water management and significant progress (e.grucdsring of administrations,
compilation of information and assessments, pub@reness) is observed in both

Member States. Nevertheless there is still a lontgdnallenging road ahead.

viii



[.INTRODUCTION

l. INTRODUCTION

1. Background and motivation

Water has been perceived for centuries as a memoitable good’. The water
policy objectives were exclusively targeted to easing water supply in order to
foster economic growth. Spain and the United Kinmgdeave in common a long
history of large scale public intervention for ttegulation of their watercourses for
its storage and distribution. As bibliographic szas from both countries state (Del
Valle, J., 2005; Francese La-Roca, 2008; POSTrafle 2006) the 20th century was
characterized by enormous and uncontrolled privedeer abstractions and scarce
attention to the prevention of diffuse and poinirses of pollution. “The industrial
revolution not only resulted in two hundred yeafsgmss pollution pouring into
water courses in Great Britain, but also resultednassive modifications to rivers
and estuaries, through canalization, port buildinger straightening for flood
defense and so onKeith Hendry, K., 2008). In addition the conceptpublic
participation (still currently difficult to develgmidn’t exist and the water policy was

closed and opaque to society.

In 1995 the European institutions agreed that ddurental review and restructuring
process was needed for Community water policiesra800 the Water Framework
Directive (WFD) entered into force. Integrated ngeraent of water resources
focusing on an equilibrium between human needsthadorotection of ecological
values of water systems is a new idea that hasgetpaself on the international
scientific and political communities (Santiago Mlvérez, 2003). This sums up the
radical change in mentality that the WFD bring€Etoope, which also represents a
real challenge for water management. The featunaegtd up by the analysis of the
directive are the following: it refers to the staié ecosystems, not just to the
chemical quality as it was common in the past; épresents a common and
obligatory objective for all the Member Statesniends to ‘fight’ the outdated water
policies oriented exclusively towards the increa$ewater supply for economic
growth; and finally it intends to fight the worrgrdeterioration state of the European
waters (Abel la Calle, 2009). The Directive estsitdis a framework for water
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protection. It is based upon ecological and chehalmments and its aim is, for the
first time in the history of water policy, to actiee good water status for 2015 of
groundwater, inland surface waters, estuarine waterd coastal waters for all the
member states. Its purpose is to establish a framew order to achieve the
following four main objectives of a sustainable &rgbolicy: (1) sufficient provision

of drinking water; (2) sufficient provision of watéor other economic requirements;
(3) protection of the aquatic environment (4) abdéion of the adverse impact of
floods and droughts. For this purpose, surface nwatihin the River Basin District

(RBD) are required to be divided into water bodiepresenting the classification
and management unit of the Directive. This madtesis will focus on surface

waters.

2. State of the art

The Environmental European Agency states in itsfedift reports that
communitarian waters are subjected to an increapmegsure as a result of the
continuous growth of the demand for high qualitytevain sufficient amount to
satisfy all human uses. Within four years of the M\&entry into force (2005),
member states were to complete an analysis of aeacteristics of each RBD, a
review of the impacts of human activities on themter resources, an economic
analysis of water use and a registry of areas neguspecial protection. Within nine
years (the past December 2009) they had to produdeer basin management plan
(RBMP) and programme of measures (PoMs) for eactD.RBhe Directive
envisages a cyclical process where RBMPs are mdpanplemented and reviewed

every six years.

Successful implementation of the Directive in E@dyas advanced at a very uneven
pace (FNCA, 2009). The UK stands out for its ability to mekee deadlines for

implementation thus far. Spain, however, experisreaotable delay according to
the established calendar. In a 2007 report the geamm Commission noted that
several EU member states might fail to meet thés28@fget, particularly because of

! The Environmental European agency reports abougttite of the europen waters can be consulted
in the website: http://themes.eea.eu.int/Specifiedis’water/reports.

? Fundacién Nueva Cultura de Agua, Il symposiumtanimplementation of the WFD in Spain,
October 2009
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the physical deterioration of aquatic ecosystems assult of overexploitation of
water resources, and the high levels of pollutimmf point and diffuse sources. The
report also cited problems in meeting the deadlioesncorporating the directive

into national law.

Classification systems are needed to assess tieeaftthe environment at any point
in time comparing its status with reference cowodii (systems with the same
characteristics but with no human alteration). Sschemes demonstrate where the
environment is of good quality and where it mayuieg|improvement. However, no
exact methodology is presented by the WFD, and M® Ho develop their own
approaches on how to classify water bodies aloeggtrality elements provided by
the Directive.

In addition to the determination of the water dyalitatus, pressures and impacts
analyses have a central role in the river basinagament planning process. Their
principal aims are to consider how pressures wbkddy develop prior to 2015 and
to identify where and to what extent human actgitimay be placing the

achievement of the Directive’s environmental obyexs at risk.

Within the EU, both community law and national lahape the implementation of
the WFD in individual member states. Within thisrooon framework, national law
and practices allow a certain degree of variabibBtween member states. The
measures or concrete instruments that any stateldslapply, according to the
principle of constitutional autonomy, are not priedained and states can therefore
undertake different actions, depending on theirislagve and administrative

framework in force (prior to Directive enteringanfiorce) (Fanlo, A. 2008).

3. Thesis structure and central research questions

It is the objective of this thesis to evaluate ol differences in what the author has
considered to be the key implementation requiremesit the directive. This
constitutes the main body of the work, presentethe following sections: water
status characterization (section 3), including tleeermination of the river basin
districts (3.1.) and the different river typologi€3.2); the establishment of the
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reference conditions (section 4); the evaluatiothefecological status of the rivers
(section 5); the identification of pressures ansk rof not meeting the WFD
objectives (section 6) and the setting up of a Enmgne of measures (section 7).
Information about these five main steps are preseand analyzed for two European
member states, Spain and the United Kingdom. THeseriptions and analyses are
preceded by a summary and conclusions (sectiom@)fiaally, the bibliographic

sources consulted (section 9).

In this thesis, the different technical methodoésgused to assess the water quality
status are contrasted, as well as the resultsobf assessments and the actions taken
to overcome the weaknesses found by each countmthdfmore, the different
pressures likely to place water bodies at riskailinfg to achieve ecological and
chemical good status (point and diffuse sources poflution, physical or
morphological alteration of water bodies, etc) idientified. This evaluation leads to
the identification of significant differences inee nations’s WFD implementation
and exposes certain practices that some membes statuld be wise to learn from

others.

The focus of the directive is to achieve a certeaimonization through community
law. In order to address the challenges in a coatpe and coordinated way,
Member States, Norway and the Commission agreeal @ammon Implementation
Strategy (CIS) for the WFD. Nevertheless, by uncogethe main weaknesses of
the process certain issues are identified for whablne to a broad disparity of
hydrological characteristics among the countrigackronization on the protocol of

implementation might be especially difficult toatt.
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. RESEARCH METHODOLOGY

The aim of this thesis, identified in the previ@gstion, was achieved by identifying
and comparing a set of criteria that are includethe “technical” aspects of WFD
gathered in the Common Implementation Strategy XAt§ether with the technical
aspect specified by the two targeted nations. Nmagry data was generated or
analyzed in the sense of empirical work. Howeueis master thesis is based on an
extensive review of the characterization of theewajuality and risk assessment
reports, the river basin management plans, legisla¢xts, policy reports, scientific
papers published by national universities addregsadprove certain methodologies
and other associated literature.

The main literature for this thesis was providedtty different national institutions
in charge of WFD implementation and water policyking in general. For Spain it
Is the Spanish Ministry of Environment, Rural andrMe Affairs, and for the United
Kingdom they are: Scotland and Northern Ireland uRorfor Environmental
Research (SNIFFER); the Environment and HeritageviG@e (EHS), Northern
Ireland; the Scottish Environment Protection Age(8iPA); and the Environment
Agency of England and Wales. To gather this infdromathe author contacted
directly, by email or telephone, the people resgmador water management issues
in each region. Furthermore, an analysis of thesited of the competent authorities

was essential to this piece.
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[ll. CHARACTERIZATION OF THE RBDs, WATER BODIES

AND TYPOLOGIES

The WFD requires that surface waters within eaekerrbasin district (RBD) be
differentiated into water categories: rivers, lagk&snsitional waters and coastal
waters. They represent the classification and m@magt unit of the Directive,
which suggests the following hierarchical approtcidentify surface water bodies:

(i) The definition of the RBD.

(i) The division of surface waters into one of sixface water categories (i.e. rivers,
lakes, transitional waters, coastal waters, auifi@and heavily modified water
bodies).

(i) The sub-division of surface water categori@so types, then assigning the
surface waters to one type.

(iv) The sub-division of a water body of one typ&oismaller water bodies according
to pressures and resulting impacts.

Due to different national conditions concerning thatural status of and the
anthropogenic pressures on water bodies, the MSakogved to perform the
characterizations differently (The CIS Guidance)320

It makes sense that the number of water bodiesmaattaining Good ecological
status will be dependent upon how the charact@izais performed. The
methodology includes many subjective and politeaisiderations. Hence it can be
foreseen that the EU MS will handle the charaction step differently, which will
have tangible implications for the national managetand action plans and thereby
on most sectors affecting water quality, for examplagriculture, forestry and
aquaculture.

Because the sorts of animals and plants found lemdp rocky, fast-flowing streams
are very different to those found in lowland, slf@wing-meandering rivers, surface
water bodies are grouped into different types aliogr to their physical and
chemical characteristics. The types dictate, iry ymneral terms, the sorts of plants
and animals likely to be present in water bodiethat type (Western Wales RBMP,
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2009). The method by which waters of similar ecwalgsensitivity are grouped into
types for the Directive, is referred to as a tyggloThe term ‘type’ has particular
meaning and use in the Directive, which sees théogy as determined by type and
seeks to characterize water bodies according t® (K Technical advisory group,
2006). The types in which the water bodies are isuthel are based on natural
factors (such as altitude, longitude, geology amé)ghat might influence ecological
communities. This division forms the basis of wabedies, which are the basic
management units for reporting and assessing cangdi with the Directive’s
environmental objectives and are essential to pegcidetermine the ecological
status by using geomorphological parameters (DQXDHQ). With this typology the
different ecotypes will be obtained within the esgions determined by the WFD.
Those ecotypes should be homogeneous in that vdoicberns environmental and
biological characteristics. The Directive, in Anndéx proposes two methods to
classify typologies, based in physical and geomaiqafical parameters. The System
A is based on 3 attributes: altitude, basin sizd geplogy. The system B allows for
more attributes, some of them related to more peaccharacteristics of the river and
the basin. Once this classification is performed thference conditions will be
established and also the biological communitiesesponding to each type.

1. Characterization in the UK

1.1. River basin districts in the UK

The UK has identified 15 river basin districts. Tdeare eleven in England and
Wales, one in Scotland and three in Northern lietlancluding three international
RBDs). There has been a recent devolution of adtnation within the UK, during
which the Scottish Parliament, The Welsh assemiolg the Northern Ireland
Assembly have taken over some of the governmergalep from the national
government in their regions. In the EU, UK is agtias a single entity, but
domestically the four regions are to some extet¢pendent and Scotland, Northern
Ireland and Wales have their own administrative ié®dresponsible for the

implementation of the EU WFD.
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A brief outline of the administrative structure gévzen in Figure 1. It shows the
different regional agencies responsible for theattarization of water bodies in the

four parts of the country.

ADMINISTRATIVE STRUCTURE IN THE UK

EUWFD |:>-<:| CISGuidance |

[ 1
ENGLAND

Department for WALES SCOTLAND NORTHERN IRELAND
Environment, Food Welsh Assembly Scottish Executive Department of
and Rural Affairs Government Environment
(DEFRA) / v\
i | - |
i Scottish Environmental Environment and
Environment Agency Protection Agency Heritage Service NI
(SEPA)

o S

UK Technical Advisory Group (UKTAG) set up to ensure consistency in approach
comprised of experts from the UK environment and conservation agencies

Figure 1. Outline of the administrative structure in the UK. The different regional
agencies responsible for the characterization of wer bodies in the four parts of the
country. Source: UKTAG, 2005

The river basin districts in the UK are drawn irgliie 2., and are the following:
Thames, South East, South West, Anglian, Severa, Dfestern Wales, North West,
Humber, Northumbria, Solway Tweed, Scotland, Ndfdstern Neagh Bann and
North Western. The Solway Tweed is shared withtl&od and the Dee and Severn
are shared with Wales. This structure has beefdles for water management for

the last 20 years, so the WFD has not entailecchagiges in this respect.
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WATER FRAMEWORK DIRECTIVE
RIVER BASIN DISTRICTS IN THE UK AND IRELAND

-
B SHIFFER 2005
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Figure 2. River basins districts in UK.Source: SNIFFER 2005
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1.2. Determination of river typologies in the UK:

According to the River Basin Characterization PFebjeperformed by the

Environment Agency, the UK adopted system A of WIED in deriving the basic

typology for natural rivers. The resultant typiregegories are listed below:

Table 1. Basic typologies for natural rivers in the UK.Source: Environment Agency,
2005.
Altitude Catchment size Dominant
(mean catchment) (km?) geology
<200m <10 Siliceous
200 - 800m 10 - 100 Calcareous
>800m 100 - 1000 Organic
1000- 10,000 Salt

In England and Wales this typology theoreticallygmtes 48 river types, although
in practice many of these do not exist or are nghicantly populated. The
application of this typing system to the river netiwhas provided a typology map
that has identified 21 types. The dominant typerieér is type 2 - low altitude
(<200m), small size (10-100 Kin calcareous rivers (34% or river water bodiesle T
additional two types with catchment size <10%and the dominant geology of salt
are not listed in the Water Framework DirectiveisTtypology does not deal with
artificial linear watercourses (canals). It alsoeslonot include small coastal
catchments which are smaller than 10°land have a river stretch less than 1km in
them.

The criteria followed for Northern Ireland river tn@rk has been the same,
producing a typology map with 12 river types, ahd tominant river type is the
same as in England and Wales. For the whole UKolbgpes will be further
developed, when the data become available, injsterm B typology using hardness
as a surrogate for geology (if available), meapeland river discharge. This system
B will be compared with the system A typology tosere both its ecological
relevance and its usefulness as a water quality agement tool (Art 5
Characterization Summary Report, 2005).

10
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2. Characterization in Spain

2.1. River basin districts in Spain

Spain has 24 river basin districts (Figure 3), ofitwhich six are international
sharing water courses with France to the northeragtPortugal to the east. There is
an old tradition of water management through riv@sins by the interregional River
Basin Authorities (Confederaciones Hidrograficas)ich policy organisms control
the following river basins: (Cantabrico, Mifio-SiDuero, Ebro, Tajo, Jdcar,
Guadiana, Guadalquivir y Segura). The intraregioivalr basins are competence of
the regional authorities: Cuencas Atlantica y Med#&nea Andaluzas, Internas
Catalanas, Baleares, Canarias, Galicia-Costa andrnés del Pais Vasco.
Nevertheless the final version of the Spanish “watap” is still not completed (the
exact definitions of borders and geographic scopehfe river basins and the RBD)
(FNCA, 2009). Since the transposition of the WFD into the Sglaniaw on
December 2003, there is in each interregional bastooperation organism called
Committee of Competent Authorities (CCA), whosechion is to guarantee the
proper cooperation on the application of norms iengawater protection. In those
policy organisms the three policy levels are repmésd: national, regional and local
administrations.

Within the river basin units there are subunitsnaihagements called ‘water resource
systems’. They are defined in the river basin manant plans, but they already
existed before the enter into force of the Dirextiand have not been replaced or
eliminated. Such water resource systems are grotipsers or fragments of them
and hydrogeological units especially interrelatétiere are currently 138 water
resources systems, each of them formed by an aksgembf surface and ground
water masses, hydraulic civil infrastructure, nomhsvater utilization according to
the characteristics of the demand, and rules agaetions that allows respecting the
environmental objectives. Nevertheless, these nm@anagt units are often criticized

by some water legislation experts such as AbelddeC(2010) who is of theopinion

3 Fundacion Nueva Cultura de Agua, report on thaitddang of the Implementation of Public
Participation in Spain in the framework of the WFD.

11
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that the water administration should be focusedhenmanagement units stated by

the Directive.

sERt

CATALLELA

EL HERRAD

Fig 3. River Basin Districts in Spain. Source: SIA, 2010.

The first step for characterization of the riversipa in Spain was to define a
‘network of hydrographic relevance’. This was pemied by CEDEX in
collaboration with the competent authorities focleaRiver Basin District. As a
result, the minimum size chosen to define the istrpoint for this network of
hydrographic relevance was 10 %nthe smallest size defined by the Directive.
Rivers have been derived from a 100 m x 100 m Blidi#ievation Model (DEM)
provided by the Spanish Army Geographic Servicenguslgorithms developed
specifically for this action by CEDEX. The resuisowed that a high number of
courses that are usually found dried, appearedifgyrpart of the river network.
Figure 4 shows an example in the driest southezasaof the Jucar RBD territory.

Jucar River has a drainage area above 250Mmare no flow usually circulates.

4 Center for Studies and Experimentation in Puarks of Spain

12
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Figure 4. Ephemeral water course Rambla de la Cadtana. Source: Jucar RBD, 2010

Due to the peculiar hydrological regime in Spanisfers, it was considered
necessary to introduce in addition a hydrologic#éda, given the fact that many of
its regions with river flow over 10 kfrcarry water just sporadically along the year
and it does not seem reasonable to consider theter Wwadies. The final criteria
combine surface, mean annual flow, variation, ¢oieffit and percentage of months
with no flow. The results are then tested with difgerent monitoring networks in
the District (quantitative, qualitative and bioloagl), which, in some extent, reflects
the management interest of the RBD. As a resuitex body has been considered
existing just when the basin surface is over 16 &nd the mean annual flow is over
100 L/s (3.15 hrfiyear). Remote sensing techniques have been usédefpurpose
of selecting river fragments meeting these critdnaddition a high time-consuming
fieldwork was developed in order to elaborate a map classifies, according to the
irregularity of flows, the water courses into twaim categories: continuous flow
and ephemeral flow. Wide criteria have been folldvier doing this classification,
since many rivers defined as continuous do not floast time of the year, for
natural reasons or due to human activities. Figundustrates the result of this

characterization in the Jucar RBD.

13
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— Conitinuous

= Ephemeral

Figure 5. Categories of rivers according to the iregularity of flows. Jucar RBD, the
Spanish Pilot RBD for the WFD. Source: Jucar RBOLQ®

2.2. Determination of river typologies in Spain

Once the ‘network of hydrological relevance’ wasedained, 4,630 surface water
bodies were defined, from which 3,344 were idesdifas river water bodies. The
step following was to point at the river typologie€Spain did not consider the
Directive system A for determining river typologiyhe reason, according to Nuria
Bonada at al., (2002) is that the system A wasdaselusively in the geographic
position, the basin surface and the geological reatf the basin, and lacked
supportive ecological basis. Other reasons were rtb having included climatic

variables or flows variations made rivers of diffier bio-geographical environments
to be included in the same class. In addition, tthree levels proposed by the
Directive for geology (calcareous, siliceous andamic) provided an excessive
simplification of the geologic characterization.rfexample, for the whole territory
of the Jucar RBD only one class was found (calasgavhile materials are highly
diverse in the RBD. The system B (Table 2) was ehasstead. It embraces the
obligatory factors and some optional ones: physiphic factors, chemical factors,

climatic factors. The criteria used combines valoédasin surface and surface

14
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runoff. More precisely, the variables selected @&fining typology have been:

altitude, annual thermal amplitude, river basiface, average annual flow, specific
average annual flow, conductivity, latitude, longie, Strahler stream order, average
river basin slope, slope orientation, degree ofarahzation of the basin, percentage

of months with zero flow and average annual tentpesa

Table 2. System B for river typology characterizaton. Source: WFD, 2000.

SURFACE WATER BODY TYPES FOR RIVERS

Physical and chemical factors that determine

Alternative characterisation the characteristics of the river or part of the

river and hence the biological population
structure and composition

altitude
_ latitude
Obligatory factors longitude

geology
size

distance from river source
energy of flow (function of flow and slope)
mean water width

mean water depth

mean water slope

form and shape of main river bed
river discharge (flow) category
Optional factors valley shape

transport of solids

acid neutralising capacity

mean substratum composition
chloride

air temperature range

mean air temperature
precipitation

The ecotypological analysis was performed usingeisdvvariables measured in
studies, and other variables obtained from mapdatat bases (e.g., geology). The
methodology for classification consisted on thegpessive segregation of river basin
subgroups by establishing boundaries for the sadecariables (Sintesis de Estudios
Generales, 2005). The method included the analykithe calibration between

variables, the clustering of stations and a disoative analysis. The latter revealed

which factors were distinctive of each group. Arciiog to the setting of thresholds
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of those wariables, 41 river types have been distinguishedhe peninsula an
Balearic IslandsAs an examplefigure 6 shows the ninever typologies establishe
for the Ebro RBD.

EBRO RIVER BASIN DISTRICT
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Figure 6. Source: River typologies in the Ebro RBL SourceModified from MIMAM,
2004.

The classification process performed by the EbroDRwas basedon the
determination of subgroups according to the bouadastablished for the differe
variables. The first segregation was conduby assigning each river one of the |
biogeographical regions existing in the peninsiarosiberian or Mediterrane:
region.As segregation criteria the river flow was usedlisade the rivers into tw
subcategories: Cantal-pirinee rivers and Mediterranean rivers. Within
Mediterranearregion new divisionswere established: the first one separates
principal axes with an average flow superior tc m*/s from the rest of the rive
For the resof the riversanother subdivision is conductbdtween mountain rive if
the average spe of the basiris superior to 2%and plains rivers if the slope
inferior. The other mairvariablesused were altitude, orientation, water calcul:
mineralization, annual meaemperaturend river order. The same characteriza

was preformed for the Cantat-pirinee region.
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V. ESTABLISHMENT OF THE REFERENCE CONDITIONS

The WFD requires member states to assess the emdlagality status of water
bodies, which is based upadhe status of the biological, hydromorphologicat an
physicochemical quality elements. It is extremeliffiailt to establish the
environmental quality of an ecosystem in absence refference value or knowledge
of the state of the system (Maksimov, 1991). THeremice conditions, for a water
body type is a description of the biological qualdlements that exist, or would
exist, at a High biological status, with no, orymery minor disturbance from
human activities. The identification of appropriatgh status sites is vital in setting
the benchmark on which classifications can be baselddagainst which appropriate
standards and conditions can be set (UKTATB06). For example, if a classification
tool shows that the diatom community in a waterybaat High status, then the
species composition and abundance of diatoms intypa of water body are what
would be expected under reference or undisturbedittons. Reference conditions
are type-specific so as to take into account tleaddiversity of ecological regions
in Europe (Angel Borja at al. 2004). This meang theeference conditions network
must be established for each water body type wishificient number of sampling
stations.

The WFD identifies four options for deriving reface conditions: (1) An existing
undisturbed site or a site with only very minortdibance; (2) historical data and
information; (3) models; (4) expert judgment.

Because reference conditions must incorporate alavariability, in most instances
they will be expressed as ranges. Reference condishould be derived with a view
to distinguishing between very mifforslight” and moderafedisturbance. The
description of the biological reference conditiamsist permit the comparison of

monitoring results with the reference conditions,order to derive an Ecological

5 UK Technical Advisory Group on the Water FramewDirective, a national advisory group of
scientists.

6 'Very minor’ disturbance could be defined as jdistectable in the sense that the disturbance is
more likely to be anthropogenic, than not.

7 ‘Slight’ disturbance could be defined as anthgmuc, at a prescribed level of confidence.

8 ‘Type specific’ reference conditions are to bekkshed for the biological quality elements foat
type of surface water at a high status.
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Quality Ratio (EQR), which will be explained in thext chapter of this thesiShe
reference conditions become the basis for the iftzg®on schemes, with
consequences for all subsequent operational aspédte implementation of the

WFD (including monitoring, assessment and repoyting

1. Reference conditions in Spain

In the first place, a river portion free of humdtemtion must be selected. This has
been and still represents a problem in Spain, dubée little information available
about the river ecosystems and the difficultiefirtd unaltered river bodies. Due to
this knowledge fragmentation, very often the refeee conditions have been
established according to expert’'s opinions from ttiéferent river basins.
Nevertheless there is an established protocol wetyimplemented for the northern
river basins and in process of implementation enrébst of the country. The intervals
for the indicators of reference conditions are estatn the Spanish Order
ARM/2656/2008, from 10th September, from which bthstruction of Hydrological
Planning is approved.

This network of unaltered fragments must have eh@ppts in good status in order
to build a sufficient level of trust. The Ministrgf Environment recommends
together with the CEDEX the use of indirect indocat of the pressures which
originate the most relevant impacts. In those setkciver fragments they must
observe the value of the biological, physicochemiaad hydromorphological
indicators in order to define the “High statuseafch water body type. To give some
examples, indicators of the natural conditionshef iver basin based on the soil uses
was taken into account to establish reference tiondi In addition indicators of the
incidence of water flow regulation, based on thepac#ty of dams were selected, as
well as indicator of the morphological alteratiorihe criteria selected for the
country was elaborated by the GUALDALMED Projec0@2) and the following
conditions must be met: water use for agricultwaban or industrial uses must be
<10%; the riparian vegetation must be natural aild mo significant alterations; the
river bed must be natural and lack any kind of faiion; adequate river bed habitat

(big stones in high parts, grave in the medium sarttl and lime in the lower parts);
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ammonia concentrations below 0,5 mg/l-NO, concentration below 0,01 ml/L;-
PO, concentration below 0,05 mg

A total of 500 reference sitthave been established in Spain (Figurdut just 24
river types out of the existent 33 have refereniss Within those 25 types, just :
have enough number of referent sites to perforradmguate quality assessm
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o
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) J h vl S
| " ."lmrw "',. .l ." Number of Number of
i i river types referencesites
i i - o
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12 >10

Figure 1. Gauging stations set to define the refenee conditions. Source: Modifiec
from Javier Ruza, 20(

In the Table lan example of the intervals of reference conditifors different
indicators is shown for thriver type ‘Mediterranean Mountairivers’. The figures
corresponding to different ecological icatorsare used to be compared to
current values and deteine the ecological status of the rivers.

According to Ortiz, J.L. (2006), some important siolerations have been taken i
account when selecting said indicators, suchristine conditions of the ba< and
abgractions and discharges from urban, istrial and agricultural activities. In tF
term, the water demand has been considered tcctréfie approximate effect

pollution and wateabstractio.

® Surfaces are divideidto two categories: natural and modified soil. Tiistine soil has 85%
natural surface. The slightly altered ha-85% of natural surface.
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Table 1. Reference conditions for Mediterranean Montain Rivers. Source: ANNEX
IIl Spanish Hydrological Planning Instrument.

MEDITERRANEAN MOUNTAIN RIVERS

ELEMENTS INDICATOR REFERENCE
CONDITION
Phytobenthonic Organisms IPs 17
Benthic Invertebrates IBMWP 150
Morphological conditions IHF” “
QBRF 85
Oxygen conditions Oxygen (mg/L) 9.7
Salinity Conductivity (LS/cm) 510
Acidification State pH 8.2

The selection process for the reference zonesngplated with an analysis of the
areas suffering hydromorphological alterations. FBwmch analysis, data about
channeled segments and the delimitation of existiagmns have been considered.
Also river fragments flowing through urban or iatgon areas are been identified.
For every indicator, thresholds are establishethfvehich we can consider that the
pressures are not significant and then the refereonnditions are established. When
for certain water body typology unaltered portisrvery hard to find, other methods
are used such as models and consultation with &xper

Once the first selection of waters not affectedslkgnificant pressures and slightly
altered has been performed, the next step is iby\wbose water bodies and confirm
that they are with no doubt in high status. Thasgreents will then form part of the
reference net established by the Annex Il of the®ive.

According to the WFD the water bodies slightly edtemust be determined using the
results from the analysis of pressures and impaetich will be useful to
preliminary set the reference conditions when nstipe system are yet found.

This is one of the problems in deriving referenoaditions, since the evaluation of
pressures is incomplete for many of the RBDs. Aeotlrouble, as already

mentioned, arises from the absence of unimpacesmksaOne example is the case of

1PS (Specific Pollution-sensitivity Index)

" IBMWP (Iberian Biomonitoring Working Party).
2 |HF (Fluvial Habit Index)

3QBR (Riparian Vegetation Quality Index)
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the Basque Country, where many river systems haga historically impacted upon
by human activities (Cearreta et al., 2004). Moegpsome regions have no pre-
industrial historical data, in which, according Borja et al (2003c) the use of
‘'virtual’ reference location$ should be considered. The reference values freseth
locations are often based upon the Spanish LQMoflak Water Quality Monitoring

and Control Network database) and legal qualityesl(Borja et al., 2003c). The
process of the establishment of reference conditionevery water body in Spain is
still taking place. There are several river bagsiritts that haven't completed such
task yet. It is the case in many Spanish riverat the establishment of trustful
reference conditions might not be achievable bexaus not possible to find an

indicator useful and consistent for the whole rikgrgth and time of the year. In that
case, where the indicator presents a high natusabhility (not just seasonal

variability) the Directive (annex I1.1.3) allows thidrawing it from the assessment.

2. Reference conditions in the UK

The analysis aiming at defining reference condgimndone by water body type. The
way reference values have been determined for ehthe biological elements is
given in the UKTAG Assessment Methodologies. THerence conditions for the
river types in UK describe the morphology of theeri its hydrology, macrophyte
assemblages, macroinvertebrates, fish, and physaaical conditions that would be
expected to occur in natural or nearly natural @ommwk. Reference condition
descriptions have been established using availaiaitoring data and expert
opinion, but not concrete values of the indicatmes available to the public.

There is a large monitoring network consisting ofmary, secondary and minor
sampling sites. Sites showing only minor disturlganeere used to help define
reference conditions for the types they populafHtere are relatively few sites
across the UK at which all quality elements aregdference conditions and from
which data suitable for establishing reference eslare available. Consequently,

reference values have been derived from sites mtwthe quality element concerned

14 Virtual locations do not exist in reality, buedased upon experience gained of the area and
conceived as the ‘potential’ components (biologgaiameters, chemical concentrations, etc.) that
should be present.
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is estimated to be in its reference condition ibeoelements at the sites may not be

so (UKTAG, 2007). For the river types that had vBryw monitoring sites showing

minor disturbance the reference conditions wereveérusing a combination of
expert judgment and use of available data. Teclesiemployed for that purpose
include:

* Analogy with sites presently at reference condit{wery few, none for most
freshwater type classes).

* Interrogation of natural history records, mostlyrfr nineteenth century.

* Interrogation of angling club and fishery records.

« Palaeoenvironmental reconstruction, such as pataeology*>, diatom-inferred
phosphorus- and pH-status, palynolBggnd other emerging techniques for
macrophyte fossil.

* Reconstruction of past ecology by examination cfpomse curves between
physicochemical pressures and biological waterityualements.

* Modeling approaches to reconstruct past nutriettisf based on examination of
the annual agricultural census, decadal populatgmsus, export rates by crop or

livestock type and fertilizer application rates andnagement among others.

UKTAG has been set up to advise the regional alib®rin order to ensure
consistency between the regions. The group is ndMighing type specific reference
conditions for water bodies of the different clasée some cases the definitions are
very vague, because there is very little data @nrdference state of some water
types (Penny Johnes, 2005). The main problem isptheious deterioration and
impoverishment of UK rivers, situation which migttring the danger that
significantly degraded environments would be taf@nhigh status waters, leading
to inappropriate establishment of low standards.eXample is the concentration
standard for ammonia, BOD and phosphorous in Ukersiv According to the
UKTAG (2006) it is very likely that those had cabtrted to the adoption of lower
standards for some river types. That is the reagpnmany of them have been just

regarded as ‘provisional’ reference conditions.

15 Concerned with reconstructing the old environneéinland waters and changes associated to
some events such a climate change

16 Science studying the fossil palynomorphs (polpores, etc.) and other particulate organic matte
found in sediments.
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V. WATER QUALITY STATUS

The status of river bodies is obtained by the comuion of both the ecological al
the chemical status. In tifigure 1,a summary of the components of the overall r

water status according to the WFLCpresented.

Overall
Status

Chemical
Status

Ecological
Status

Priority Biological s[ponine

substances
which present a

significant risk
to the water
environment

Physico-Chem
e.g. nutrients,
pH, dissolved
oxygen,
ammonia

elements e.g.
phytoplancton,
macroalgae,
fish,

pollutantse.g.
dangerous

metals & their

compounds,
organic

Hydromorpholo
gye.g. depth,
width, flow,
structure

invertebrates
compounds

Figure 1. The components of overall statL. Source: adapted frotK Environment
Agency, 2010.

Classification systems are needed to assess tieeo$tdne environment at any po
in time. Such schemes demonstrate where the emv@onis of good quality ar
where it may require improvement. However, no exactho@ology isstated by the
Directive, and Member States have to develop tbein approaches on how
classify water bodies along the quality elementsvigled by the Directivi
(UK-TAG-WFD21, 2009

The WFD introducesa classification system that is based on a far wirdege ol
assessments than before, which uses a princiglenefout, all out’. Indicators al
combined in order to get a unique value and thegsbdndividual result sets tl
overallclassification. This new monitoring and classificatsystem provides a mo
sophisticated assessment of the whole water emaganto help us all understanc
better, and take action where it is most neededi{@mment Agency England ar
Wales, 2008)Nevertheless, according to the Environment Ageihey“bne out al

out” principle of the classification systi can sometimes mask the picture of
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underlying biological health of the water envirommhe The ecological status as a
means to assess the water quality is the most ativevapproach of the WFD. As
mentioned in the introductory section, the chemicaiposition of water, also
essential to determine water quality, is the cotiveal methodology used since the
origin of the water management history. Chemicatiust’, recorded as Good or Falil,
is assessed by compliance with environmental stdeadar chemicals. In this thesis

just the ecological status will be addressed.

1. Determination of the Ecological Status

There are three main components comprising theogioall status for river systems:
biological, physicochemical and hydromorphologiealsessments. In this section
emphasis will be given to the biological dimensi@&@ach of such component is
identified by one or several elements (ie. macreitebrates communities for the
biological assessment). The combination of differgpecific indicators for each
element will result in the assessment of the eccddgtatus. When the water bodies
are artificially created or considered to be irmsit@e modified by the human
influence, the Directive categorizes them as “Hgawiodified” (Article 5) and they
are asked to meet not the Good ecological statughbuGood ecological potential,
which takes into account the river system’s limitas. In none of the cases further
deterioration is permitted. The UK is one of tharfidMember States with more than
50% of their water bodies provisionally identified heavily modified or artificial
(European Commission, 2007) in Europe. This imptiest the effort needed to
achieve the Good status is less challenging. UiagWFD classification system,
results for assessed rivers in England and Walesepted in Figure 1 show that for
overall ecological classification 26% of rivers g®&od or better, 60% are moderate,
12% are poor and 2% are bad, including ecologiotdrgial of artificial and heavily

modified water bodies.

17 The quality elements relevant in assessing seisfater chemical status are:
e Priority substances (Annex X to the WFD) for whiEpSs are to be agreed at European
Community-level; and
e List | Dangerous Substances for which EQSs are ifggecin the relevant European
directives listed in Annex IX to the WFD.
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Figure 1. Results from the ecological status clagisation of river
in England and Wales.Source: Enviromental Agency, 2010

In accordance with the requirements of the WFD ahsessment of the ecological
status must be done as a deviation from the refereonditions, and it should be
measured by means of the ‘Ecological Quality Ra®)R) (WFD, 2000). The EQR

is defined as the ratio between the observed apdoted values (EQR = O/E) for
different quality elements (in the WFD Annex V Sentl.1 is the complete list).
Whereas observed values are obtained from the Wwathr assessed, expected values
should be obtained from a reference dataset thatesents the best condition
available (Stoddard et al 2006).

EQR=1 Degree of alteration STATUS
No, or only very minor,
evidence of distortion {
Db Slight deviation from RC {

value

EQR =

Reference

value MODERATE

Major alterations

Severe alterations {

EQR =0

Figure 3. Ecological Status resulting from comparig to the reference conditions.
Source: Ruza, J., 2009.
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In this way, as observed in Figure 3, EQR valueselto one would denote a high
similarity between the observed and expected vafloesthe metric used, and

therefore a high ecological status. On the othedh&QR values close to zero will
reflect some perturbation, which would result ibaal ecological status for the water
body assessed. The WFD establishes that the ecalogfatus gradient must be
categorized in five levels: High, Good, ModeratepPand Bad.

Next, Figure 4 illustrates the relative roles oblbgical, hydromorphological and

physicochemical quality elements in the ecologatatus classification for surface

waters according to the normative definitions inn@&r V (section 1.2) of the

Directive.
Do thi ssfimated valuss Do the physlco- Do thi hiydro- Classify
for the biclogical quality | 753 chemical Tes morpholagical | T%% -
alamants mast conditions mest conditiens mest high as high
refarsnca conditions? high statua? status? status
N l Ho W
Do the physlco-
Do thi sstimatad valuss ;
for ns bilogicsl quality | yss  Chemical conditions faj | ., Classify
alements deviate only +— m‘“ﬁﬁ' + as good
alightly from raferance |"I:EE!‘-B ::_} tatus
condition values?
specific pollutants?

Ho J' Ho

Iz the devlation of the

valuas for the Yag Classify as
————  blologlcal quality moderate
alaments modarate or status

leza?

Ho

Vel

*

Ho

Is the deviation Ve

as bad

status

Figure 4. Decision tree illustrating the criteria cetermining the different ecological
status classesSource UKTAG Classification Guidance.

26



V. WATER QUALITY STATUS

Intercalibration process

There are major gaps in the monitoring and assedssystems between all MSs to
support the classification of the water statusoider to fight such gaps, the good
status class boundary values (i.e. ecological tuadtios) for the biological quality
elements identified by each country are being coethbéhrough the Intercalibration
Exercise. The essence of intercalibration is tauenghat the High-Good and the
Good-Moderate boundaries in all MSs’s assessmettiade for biological quality
elements correspond to comparable levels of ecasyatteration (CIS Guidance on
the Intercalibration Process 2004-2006). Intercatibn is not necessarily about
agreeing a common EQR values for the good stafiss cloundaries as measured by
different assessment methods. Common EQR valugsnoake sense, and are only
possible, where very similar assessment methodbkeang used or where the results
for different assessment methods are normalizedguappropriate transformation
factors. This is because different assessment mef@g. using different parameters
indicative of a biological element) may show diéfiet response curves to pressures
and therefore produce different EQRs when measuhagsame degree of impact.
The 27 MSs are obliged to harmonize the interpoetadf the High status among
them.

Spain and the UK both belong to the same intenclin European area: the
Central-Baltic Region, from which other 16 membeesticipate providing their
data. The UK is leading the intercalibration pragesnce it was the first to put into
practice biological, morphological and physicocheahindicators (which are being
homogeneously used through its whole territory)ctSindicators have been later
used by other members but have been adapted tceaciit one’s particularities
(Wouter van de Bund, 2008). For the case of Spast,two biological indicators
(benthic macroinvertebrates and diatoms) have peatuced for the Directive and
introduced in this process. Nevertheless such atdis are at present used just by
the northern RBDs. The rest of the country sti#sugdexes predating the Directive,
which do not really take into account the diversifythe river basins and different
typologies. According to Pardo, I, (1010), reprgagve of Spain in the
intercalibration process in the EC, this MS is muaehayed and plenty of work in

this regard is still needed. National legislatiomting homogeneous sampling
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methodologies has just entered into force and esualn other indicators such as fish
and macrophytes under the Directive requiremertsiader development.

1.1 Biological quality elements

In this section summarized the way in which thddgal assessment is performed
in both countries. In addition, some examples avéng about the setting up of

different biological indicators.
1.1.1 Biological quality elements in Spain

In Spain, the status of the water is reported lhea@ver basin authority, since the
hydrographic and hydrological features and theustat the water bodies are related
to the characteristics of the region where they @here is currently no data about
the present ecological status of the Spanish waderse the RBMPs have not been
published yet. According to the results of the Catrea of WFD Implementation
Monitoring, more than half of the water bodies dmt surrently meet the Good
status. In order to calculate the water ecologstaius the Order ARM/2656/2008 is
used, through which the Hydrological Planning lastion is approved (HPI), where
the quality indicators are established. The apgrosmmplies with the European
Common Implementation Strategy (CIS) Guidance sk Working Group A
(ECOSTAT®): ‘Overall Approach to the Classification of Ecgloal Status and
Ecological Potential (2003)’. Each River Basin Aarty has first selected the
quality elements (macrophytes, fish, etc.), paransefcomposition, abundance, etc.)
and metrics (number of taxa, chlorophyll concemdirgt etc.) that allowed
establishing the ecological status. Secondly tleytified the guidelines regarding
to the biological quality elements and parametersfdcilitate the design of
controlling networks (surveillance and operationaétworks®). Finally they

elaborated the sampling protocols, identificatioot@cols and calculated the metrics.

8European intercalibration process that will suppiefining the thresholds between statuses of water
bodies under the WFD (high, good, moderate, poor).

9 Monitoring and operational controls are requiredtiy Directive (art 1.3.1 and 1.3.2) in order to
assess the initial water status and complete tladuation of impacts. They are also required as
measures of temporal surveillance which will allmnestablish the long term changes due to natural
conditions or anthropogenic activities (surveillancontrol), as well as determining the status of
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The Biological quality elements used are the omeeI@d in the WFD. Nevertheless,
Spain has developed its own indicators for eachmeh and different water
typology, taking into account studies from the oadl and international scientific
community and the norms suggested by the Europeamn@ssion of

Intercalibration. A very broad set of indicatorse aspecially found for the
invertebrate benthic community element and macrtgshAt the end of the section,
a table is available with the biological qualityemlents covered by the Directive

(Annex V.1.1) and the most common indicators uge8gain and the UK.

1.1.2. Biological quality elements in UK

In the UK, n 2004, the UKTAG (UK Technical Advisory Group) tiated a review
tasked to ‘coordinate the adaptation and developnoérsuitable surface water
classification tools for the biological quality slents’ (Outline UKTAG Work
Programme 2003). The approach also complies wélCtls. Classification tools for
rivers are also being developed in the UK and Rkpuws Ireland, but they will
require a harmonization across respective systenmexsure a coherent approach by
both Member States in the shared internationalr laesin districts. The tools are
being developed by UK'’s leading independent expémtsecology, hydrology,
geomorphology and chemistry and by consultants,thadsands of sites across the
UK have been monitored. The approach includes &wew and adaptation of
existing methods (e.g. macroinvertebrates assessmeithin RIVPACS),
development of new tools for elements not previpusbnitored in the UK and
review of methods from Europe that could be adoptegart of the UK suite of tools
(e.g. fish assessment methodology for rivers). @la@e some elements that are not
being fully addressed neither in UK nor Spain, saslphytoplankton in rivers. The
reason for this in the UK is that the turnoverhie tajority of its rivers is too high to

support a phytoplankton community and has not Ineemitored along history.

waters that cannot achieve the environmental abgstand evaluate the changes in those water
bodies as a result of the programmes of measupesdtional control).
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1.1.3. Examples of biological indicators: Benthicivertebrates

This section describes the methods and indicatoas both countries use for
monitoring, assessing and classifying rivers inoadance with the requirements of
Article 8; Section 1.3 of Annex Il; and Annex V tiie WFD. In Table 1, the
elements and parameters dictated by the WFD asemied, as well as the most used
indicators in Spain and UK. Aquatic macroinvertégsaare inhabitants (at least
during part of their life cycle) of the benthos atja systems (sediments, trunks,
rocks, litter, macrophytes, etc.).

Benthic invertebrates are ubiquitous and abundayarmsms, and therefore could be
affected by environmental perturbation in differéyges of aquatic ecosystems. An
elevate number of species provides a big numberesponses to different
perturbations, both physical and chemical (orgapmllution, eutrophication,
acidification, habitat alteration, hydrological tégtion, canalizations, etc.).

Table 1. Indicators to evaluate the biological qudtly elements in river bodies. Sources:
(Annex V.1.1 WFD, 2000; UKTAG; Spanish Order ARMBB32008; Narcis Prat, 2007)

BIOLOGICAL

PARAMETERS
QUALITY INDICATOR SPAIN INDICATOR UK
DMA
ELEMENT
Main:
* IPS (Specific Pollution
e Composition sensitivity Index)
Macrophytes | * Abundance e MDIAT (Multimetric Index | » Macrophytes
— *  Bacterial tufs and for Diatoms) (LEAFPACS)
coats Other: » Diatom Assessment of
phytobencton « IBD (Biologic index for River Ecological Status
diatoms). (DARES)
* IVAM (Macroscopic aquatic
vegetation Index)
¢« Composition
e Abundance Main: Main:
« Ratio sensitive/no | * IBMWP (lberian * River Invertebrate
Benthic sensitive taxons Biomonitoring Working Classification Tool
invertebrates |+ Presence of the Party). (RICT)
principal * IBMWPC (for Catalonia) « Scottish Acid Water
taxonomic groups | * Specific multimetric Indicator Community
« Diversity according to river typology (SAWIC)
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Other: Other:
¢ ICM-11a (multimetric index). | « Lotic Index for Flow
* RIVPACS (River Evaluation (LIFE)

invertebrate Prediction and | » Intercalibration Common
Clasification System. Metric index (ICMi).

« AQUEM (Assessment
System for the Ecological
Quality of Streams and

Rivers)
« IASTP
e Composition ) o
 Fish Classification System
e Abundance . o
¢ Proportion of individuals of (FCS)
* Age structure local ) Speci ly (HIFI)
. ocal species * Species comp only
Fish fauna (failures in
) Other : + European method
reproduction) L
¢ IBICAT (metric index) (FAME)

U

* Presence of sensitive

species

Similarly, their sedentary nature allows spatiablgses of the perturbations, and
their long life cycle compared with other groupdlowas identifying temporal

changes on such perturbations (Helawell 1986; Nawstaal. 1992; Rosenberg y
Resh 1993; Hering et al. 2004; Alba-Tercedor, 194/)6; De Pauw et al. 2006).
Aquatic invertebrate indicators enable an assessofehe condition of the quality
element, "benthic invertebrates"”, listed in Tabl@.1 of Annex V to the Water
Framework DirectiveFigure 5 presents the evolution of methodologiesedaon

macroinvertebrates most used in Europe.
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TRENT EIOTIC INDEX (BT
/ Inglaterra (1964) \
INDICE BIOTIQUE (IE)
EXTENDED BIOTIC INDEX Francia (196G8)
(EED) / \

Reino Unido (1975)

BELCIAN BIOTIC INDEX INDICE
CHANDLER BIOTIC SCORE (B5) {BE) BIOLOGIQUE DE
Escodia (1970) Bélgica (1983) {QUALITE BIOL.
GENERALE (IQEG)

Framcia (1976)

1

BIOLOGICAL MONITORING
WOREKING PARTY SCORE (EMWE)
Reino Unido {1075, 1979, 1953..)

BESDS AND LLOBREGAT i
INDICES (BILL, FEILL)
Espaiia (Cataluga) (1983.)

\‘ INDICE

‘ BIOLOGIQUE
RIVPALS GLOBAL (IBLG)

EMWE(= BAUE I Feino Unido (1085_) Franlc;; 5193?:

Espaiia (1936, 1985, 1896, 2000, 2004)

MEDPACS
Espaiia (en prensa)

Figure 5. Evolution of methodologies based on madrovertebrates most used in
Europe. Source: Alba, J., 2007.

a) Benthic invertebrates indicators in Spain

The Iberian Peninsula adapted the British BMWP/ASRdex into the IBMWE
index (Alba-Tercedor et al. 2004). It is currertthe most widespread tool among the
scientists and managers for the ecological statsesament of the Spanish streams.
However, since the entering into force of the WiEDesal others multimetric indices
have been developed adapting to new requirement$; as the North Spain
Multimetric Indices. Both of them are at preserdresenting the Spanish biological
indicators in the Intercalibration process andddfieially accepted WFD methods.
The Mediterranean Prediction and Classificationt&ys(MEDPACS) is a system to
evaluate the ecological status of the Spanish Megdiiean streams, and this
methodology is adapted for many other water bouttigke country (Poquet, Alba-
Tercedor, Punti et al., 2009). Such system is basdatie development of predictive
models for the aquatic macroinvertebrates commesjitfollowing the previous
experience of other countries like the United Kiogd (RIVPACS) or Australia
(AUSRIVAS). MEDPACS has a web application designed to allowetreduation of

“|berian Bio-Monitoring Working Party
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the ecological status by a predictive approachyelsas by using biotic/multimetric
indices. It allows calculating both the biotic ixddBMWP/IASPT and the
multimetric index ICM-11a for the whole of Spaiin total there are more than 10
benthic macroinvertebrates methods spread ovaititieeent RBDs in the country. It
is of a great importance to perform a national rcdkbration that proves the the
obtained results have the same scientific quatty @mparability.

The IBMWP (lberian Biomonitoring Working Party) [sased on the tolerance of
aquatic macroinvertebrates for environmental pmlfut This index gives different
values to the diverse families regarding to thelerance for pollution (1 for very
tolerant families and 10 to those with no tolergn@ée obtained values are added in

order to calculate the extent of pollution in tissessed river section.

Table 2. Ecological Status resultant from assessinthe IBMWP index for benthic
invertebrates. Source:Alba-Tercedor, 2009.

ECOLOGICAL
STATUS

QUALITY

_ Good. No contaminated
High waters or no altered in 2101
sensitive way

Acceptable. Evidences of

Good some contamination 61-100
elements
Moderate Doubtful. Polluted waters, 36-60
Poor Critical. Very polluted 16-35
waters
Bad Very critical. Strongly <15

polluted waters.

b) Benthic invertebrates indicators in UK: RICT and RIVPAC

RICT

According to the UKTAG report for assessment meshéat benthic invertebrate

fauna (2008), one of the methods most commonly usdéde UK is known as the

River Invertebrate Classification Tools (RICT). dan be applied to rivers in

England, Northern Ireland, Scotland and Wales. R €T method assesses the

condition of the quality element using parametadidative of the impact of organic
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enrichment on the quality element. They are catedlaising information on benthic

macro-invertebrate species and groups of specear@the following:

a) Number of taxa (NTAXA): the sum of the number dffetent taxa of 45
benthic invertebrates present in one or more ot#mples obtained from the
sampling site in the same calendar year.

b) Average Score Per Taxon (ASPBach taxa identified as present in a
sample should be assigned the corresponding peessusitivity score (PS)

ranging from 1 to 10.

From both of the previous parameters the ecologjcallity value is determined
taking into account the reference conditions. E@R is in turn translated into an
ecological classification under the WFD (Table Z2)e values set for the
good/moderate were adjudged to be compatible WwghNFD normative definitions.
In particular, the good/moderate boundary was destnated to be that point where

typically it could be expected that “major taxonergroups” could be lost.

Table 3. Boundaries for assessing river status aaciting to the River Invertebrate
Classification Tool (RICT) for invertebrates. Source: (UKTAG, 2005)
Boundary ASPT EQR NTAXA EQR
High-good 0.97 0.85
Good-Moderate 0.86 0.71
Moderate-Poor 0.75 0.57
Poor-Bad 0.63 0.47

NTAXA EQR causes approximately 10 — 15% of siteshim UK to be downgraded
from the class they would be in if only ASPT EQRrevesed for the classification.
The primary intention of using NTAXA EQR is to detesevere toxic pressures.
Table 4 shows the percentage of river correspondingach quality boundary
(UKTAG Summary Proforma for RICT).
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Table 4. The approximate percentage of sites acroize UK.
Source: UKTAG, 2004

WEFD Class % in class

High 32
Good 32
Moderate 19
Poor 10
Bad 7

RIVPACS

The River Invertebrate Prediction and Classificat8ystem (RIVPACS) is designed
to determine the ecological status of flowing freaters in the UK, through
comparing the presence and log abundance of sarbplgtiic invertebrate families,
with the community assemblage predicted under ligblogical statugPhiline zu
Ermgassen, 2009). RIVPACS is the agreed nation#thadefor the intercalibration
process. This method is sensitive to pollution &l as other disturbances such as
habitat alteration. Through entering a number dE sspecific environmental
variables, the probability of finding certain spescican be predicted. The observed
invertebrate fauna (collected through standardeaupling methods) at the site is
then compared with what would be “expected” from RIVPACS model to give an
Ecological Quality Ratio (EQR). The EQR is themsiated, as done in the previous
method, into an ecological classification under\teD.

RIVPACS is now built into the River Invertebratea€sification Tool (RICT) for use
by the Environment Agency. RICT incorporates RIVFAGilongside other
invertebrate bioindicator tools: Acid Water IndimatCommunity (AWIC), Lotic
Index for Flow Evaluation (LIFE), and the Intercmhtion Common Metric index
(ICMi).

1.2. Indicators of physicochemical quality elements
Physicochemical quality elements are based on nmental standards’, which are

standards for the non-biological quality elemehtst heed to be achieved to protect
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the biological quality elements, establishing tlhhegpamme of measures and setting
objectives under the river basin planning procddsmber States are required to
derive environmental quality standards for synthatid non-synthetic pollutants or
specific pollutants (i.e. other substances idesdifas being discharged in significant
guantities into the body of water) in accordancéhwAnnex V (1.2.6) of the
Directive. In table 5, the indicators chosen byltheand Spain are presented.

Table 5. Indicators to evaluate the physicochemical qualitylements in river bodies.
Source: WFD, 2000; UKTAG, 2004; Alba-Tercedor, 200

QUALITY
PARAMETERS INDICATOR SPAIN
ELEMENTS INDICATOR UK
(WFD) (WFD) (table 10 IPH)
Temperature Average water Average water temperature
temperature
. Dissolved Oxygen .
Oxygce_natlon Oxygen Saturation ratio Dissolved Oxygen
conditions
DBOs
Electrical conductivity
General o (20°C)
Conditions Salinity Optional: total hardness,
chlorides and sulphates
L pH
Acidification State Optional: Alkalinity pH
Total Ammonia
Nitrates .
Nutrients Phosphates SOIUin;ﬁigﬂ;ﬁgSSphorLs
Optional: total Nitrogen
(TN) and PQ*
o Those listed in the
s rﬁﬁgfigl;nd Other substances | regulation (RPH, Rules of
y theti discharged in Hydrological planning, |  ---------
iy EyhiiEe significant quantities| annex IV), not present in
pollutants European regulation

The values of change of status will be establidbedhe limits between moderated,
good and high. When in a water body a point ofytmh discharge is found, several
areas within that body can be delimited where an@are contaminants exceed the
environmental quality values due to source proxinand whenever the norms in the
rest of water mass would be accomplished.

Despite both countries seem to choose the sameokimdlicators, some significant

differences have been found in the assessemephgs$icochemical characteristics.

It was noticed for both countries that some paramsedre general for all the rivers

36



V. WATER QUALITY STATUS

bodies and some are considered within differer¢ruatls depending on the river
type. The acidification state, for example, isegsed by pH values in both countries,
but in UK the intervals do not vary with river typgy, while in Spain the pH
intervals are different from one typology to anethpH values for the Spanish
typology ‘atlantic-cantabric rivers’ have been simow the table 6, in order to
compare it with the ones established for the UK.

Table 6. Acidification State in river systems asseed by the water pH

Reference High Good Moderate Poor
conditions
Spain 7 6.3-7.7| 6-8.4
England, Wales >6-<9 4.7 4.2
and N. Ireland
Scotland >6-<9 5.2 4.7 4.2

In the UK, all the physicochemical elements areseined refering to the WFD
status intervals. For example they have based skenidards for dissolved oxygen in
rivers in terms of the oxygen regime and invertebi@mmunities found at sites
with Good Status. Similarly, the UK has set thdiogphorus standards for rivers by
looking at sites which have Good Status for plasmmunities (UKTAG, 2006).
High concentrations are classed as greater thangd.for phosphate-P (SRP) and
30mg/l for nitrate (7mg N&N). According to the Environment Agency an
improvement is seen in terms of nutrient pollutioims2008, 51% of English rivers
had high concentrations of phosphate compared @#% in 1990. High
concentrations of nitrate were found in 32% of Estgtivers in 2008 compared with
36% in 1995.

8.5% of Welsh rivers had high concentrations ofgptate in 2008, compared 26%
in 1990. High concentrations of nitrate rarely adecuwelsh rivers.

In contrast, In Spain the standards of values auogrto the Directive criteria for
every river type is just determined for oxygen anmtcation, salinity and
acidification state. The boundary for the ‘high-dostatus’ is considered when the
concentration values correspond to a less than @b%eviation from the value
established for the reference condition. For thendary ‘good-moderate status’ the

limit value is the corresponding to less than 25@iation from the reference
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conditions, always when those concentrations mieetvialues contained in the
following table (Table 7).

Table 7. Maximum limits to establish the limit for ‘good status’ for some
physicochemical indicators in Spanish rivers.Source: Spanish Order
ARM/2656/2008.

Limit for the good status

Dissolved Oxyger> 5mg/L
60% <Oxygen saturation ratio < 120%
6<pH< 9
DBO5< 6mg/L O
Nitrate <6 mg/L NQ- N
Ammonia < 1mg/L NH,
Total Phosphorous< 0,4 mg/L PQ

The next table (Table 8) represents the guidelinasthe Environment Agency (UK)
has developed in with the Countryside Council faal®¢ and English Nature as part
of the process of reviewing permit conditions irder to meet the Directive’s
requirements. Spain’s limit value for Nitrate isasigely low. The reason might be
that it is not specified if the oxygen in the fifolecule is counted or not. The case
of phosphorous is very similar, the legislation slo®t specify what exactly “total
phosphorous” means, which makes the value not cahbl@ato those given for the
UK.

Table 8. Solid reactive Phosphorous limits for most rivers in Uk. Source:UKTAG.
2006

Total reactive Phosphorous (ug/l)

High Status 20-30
Good status 40-100

38



V. WATER QUALITY STATUS

1.3. Indicators of hydromorphological elements

Altering hydrology and morphology can have sigmfic impacts on the flora and
fauna of rivers. The hydromorphological pressurestiae changes caused by human
influences to either the flow regime (hydrology)tbe morphology of the stream that
affects the biota. The morphological and hydrolageondition of water bodies must
be assessed in order to determine whether thepeatassified as high stattigor
hydromorphological quality elements. Such elemsmst established for the change
of limit between good and high. Hydromorphologigaklity elements embrace the
hydrological regime, tidal regime, river continuiyd morphological conditions as
listed in Annex V of the Directive. The most impont hydromorphological
pressures are:
» Building dams or weirs for hydropower, water supphother purposes
» Canalization and/or dredging of rivers or streamsntprove drainage or for
navigation
* Weed cutting to improve drainage
» Abstraction of water directly from the stream oonfr ground water for water
supply or irrigation, or diversion (hydropower atigation)
According to Bente Clausen (2006) some other imites worth to mention are:
urbanization, afforestation/deforestation, drainofgwvetlands, transport and supply
of water from outside the river basin to increaserrdischarge at dry period, and

high discharges of water treatment plants in smadl basin.
1.3.1. Indicators of hydromorphological elements irspain

In Spain, in order to determine the morphologidahents, a common practice is to
qualitatively calculate the extent of anthropogaiterations affecting rivers for both
the direct and indirect pressures. For such task tike account of the following: (1)
the extent of direct physical modification of theer beds or banks; (2) the presence
of structures that prevent or limit migration ofuatjc organisms and sediment

transport; (3) the presence of flood and defensetsires and embankments; (4) the

? As it was observed when the reference conditions were studied, a water body may only be
classified as high status if there are no, or only very minor anthropogenic alterations to the relevant
hydromorphological quality elements.
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structure, condition and extent of riparian zongetation; (5) land use and land
management including agriculture and built develeptmon land adjacent to the
river network and within the water body catchmeea

In second place the hydrological conditions mustetialuated by considering the
nature and extent of anthropogenic alterationsytrdiogical regime of the water
body. The high hydrological is assigned to any whtaly that meets the criteria for
high status in each of the following tests:

- Abstraction test> the total quantity of upstream abstraction mustelks than 5%
of the Qn95? flow at the water body outflow point, including ma@onsumptive
abstraction;

- Discharge test the total upstream discharges must be less thaof3%e Qn95
flow at the water body outflow point, including Elaeturn of water associated with
abstractions and dry weather flows from sewagertreat works;

- Flow regulation test> the total surface area of reservoirs in the upstre
catchment must be less than 1% of the total catnharea;

- Urbanization influence tes® the total area of urban and sub-urban land wititén
total upstream catchment must be less than 20%eottdtal upstream catchment
area, and the total area of urban land within ttal tupstream catchment must be
less than 10% of the total upstream catchment area

A water body cannot be considered for high stamnisss the hydrological regime
for both total abstraction and total dischargessithan 5% of Qn95.

Table 9 includes the main indicators used in Spaith UK for hydromorphological

element.

22 QN95 is the level of flow exceeded for 95% of the time at the point of measurement over a ten
year period.
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Table 9. Indicators to evaluate the hydromorphologial quality elements in rivers to
assess the ecological status.

QUALITY INDICATOR SPAIN INDICATOR

PARAMETERS

ELEMENT (IPH) UK
Flow and * Hydrologic flow * Quantity and
hydrodynamics * HAS (Hydrological dynamics of water
alteration index) flow
. Connection » Connection with ground Connection with
Hydrological
) waters. ground waters
regime
Others:
e IFIM (Instream Flow
Incremental Methodology)
River Continuity » Average length free of  River continuty
continuity artificial barriers.

« Variation in * Barrier typology. * River bed and
depth and river * Riparian Quality Index width variation
width (RQI) « Structure of

) . * Fluvial Habit Index (RHI) inari
Morphological Structure and riparian zone
» substrate of the Others:
conditions -
river bed  Provision of passage of
« Structure of aquatic organisms.

riparian zone

Example hydromorphological indicator: Fluvial Habit Index (FHI)

FHI assesses the heterogeneity of natural compenenthe water course. It is a
simple method to evaluate the quality of a flulaaldy. It is a modification of one
American Environmental Protection Agency’'s rapidbitet assessment method
(Babour et al 1999). It takes into account theataon of depth and river wide, the
structure and substrate of the river bed and thectsire of the riparian zone. In
concrete the resultant value is a addition of twes as a result of several factors
such as rapids and talwedgeseriodicity of rapids, river substrate compositio
speed and depth, shade percentage in the rivesesdugterogeneity elements (dead

8 The deepest part of the river
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leaves, logs and branches presence, exposed nodtsadural dikes) and aquatic

vegetal cover.

Table 10. Values to assess river water ecological statusing the IHF. Source: Pardo, |,
2002)

ECOLOGICAL STATUS QUALITY ‘ IHF
High Good. No contaminated waters or ng 61.5
altered in a sensitive way
Good Acceptable. Evidences of some 0,91
contamination elements

To evaluate those elements, values of the annweaabhge conditions will be used,
reference values and values of the change catdmgoitg. Such values won't be
applicable in case of perduring drought.
According to the RD 907/206% a mass of water do not reach very good status due
to its hydrological regime in the following cases:

a) The requirements of sufficient ecological flow ragi are not met.

b) Itis a high hydrologically altered water mass.

c) Connection with groundwater masses is a signifieaptect along the river

course.
1.3.2. Indicators of hydromorphological elements iJK

The overall policy aims for determining hydromorfdgcal elements in the whole
UK are very similar. Nevertheless, the UKTAG Clésation Report has identified
that different parts of the UK may have to take samat different methodological
approaches to classification.

The UK national methods all include assessmeneraitfor in-channel, riparian
zone, catchment and infrastructure pressures tlaat a&dversely affect the
morphological condition of river water-bodies. dttheir common view to establish
well-developed morphological condition survey methdeg. River Habitat Survey,
Morphological Impact Assessment System & Rapid Assent Technique) in order
to provide reasonable certainty in the assessnfgressures and impacts (UKTAG,
2008). The methods use a number of parametersriehdank, foodplain, etc.) and

a scoring system to evaluate the status of tharstgom a reference condition.

**Real Decree 907/2007, 6 of July, by which the Hialyiw Planning Regulation is approved
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VI. IDENTIFICATION OF ASSOCIATED PRESSURES AND

RISKS ON THE WATER BODIES

The purpose of this chapter is the descriptioret#tionships between a combination
of pressures coming from human activities (agricelt urbanization, etc.) and
ecological status of the rivers. The ecological actp are not only determined by
clearly identified point sources discharges, bgbaby series of complex human
influences including diffuse pollution, alteratiaof sediment and water regimes,
hydromorphological changes, connectivity breaks (Borchardt and Richter, 2003).
As part of a review of the impact of human actiwaty the status of surface waters
(the pressures and impacts analysis), Article 5 Andex 1l of the WFD require
Member States to: (i) collect and maintain inforimaton the type and magnitude of
the significant pressures to which surface watetidsoin each River Basin District
are liable to be subject; and (ii) carry out areasment of the risk that surface water
bodies will fail to meet the Directive’s environntahobjectives.

There are three essential terms required to urahetsthe functioning of the
Directive: Pressures, impacts and risk.

a) Pressures:Three kinds of water bodies are defined accordmghe
pressures they experience: (1) those submittedgtafisant pressure, (2) those
which are not under any pressure and (3) if no gatevailable about the pressures
they suffer.

b) Impacts: The water bodies are divided into four categoridy: water
bodies with proven impact if their quality is suthat they do not meet the
environmental objectives stated in the WFD; (2)ewdttodies with possible impact,
when their status is deteriorated despite they mpastably meet the environmental
objectives (yet they risk failing future more rédive legislation); (3) water bodies
with no evident impacts, which are expected to ntleetenvironmental objectives;
(4) water bodies lacking data about their pressures

c) Risk The risk is the combination of the pressure thvat water body is
subject to together with the resultant impact.

Pressures and impacts analyses have a centrainrtie river basin management
planning process. Their principal aim is to idgntifhere and to what extent human

activities may be placing the achievement of thae@ive's environmental
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objectives at risk (CIS, 2002). In order to ddserihe significant risk and pressures,
the same three groups of relevant data appearioigg alhis thesis need to be
identified: biological, hydromorphological and pigachemical. The WFD allows
from one month to six years of data antigtitperiod after which the characteristics
could have changed and new data need to be gathered

Human influence (controlling forces) can cause suess which lead to impacts on
surface waters. Nevertheless, neither every kintbiaian influence has effect on the
waters nor every pressure causes a significantatnpaorder to define the impacts
we must first select the different kind of humafliuence, the pressures they cause,
and finally, which of those pressures leads togaiicant impact. In the assessed
countries the natural and human geographical coaiexvery diverse, and thus the
relationship among pressures and ecological statight vary according to the
sensitivity of river ecosystems and combinatiopmassures.

The pressure categories considered in the intiatacterization are: (1) point source
pollution, for example effluent from waste wateratment and industrial discharges;
(2) diffuse source pollution, such as runoff froannhland, urban areas and acid rain;
(3) abstraction and flow regulation, regulation whter in order to produce
hydropower or for navigational purposes; (4) motpbmal alteration such as
structures for flood protection or river straightenfor agricultural purposes; and (5)
alien26 species.

The Member States in 2005 submitted The Europeann@ssion the reports which
include an inventory of the water bodies that hiantgally been assessed as ‘at risk’
or ‘not at risk’ of failing to meet the environmahtobjectives of the Directive by
2015. The results of the initial risk analysis amed a posteriori to prioritize the
future environmental monitoring, to identify thosater bodies and protected areas
where more immediate action to improve the stafuh@ water environment was
required. Said results are hence followed by tinae tasks represented in the next
table (Table 1) and listed below:

25 WFD annex V, sec 1.3.4
26 Invasive species
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Table 1. Risk Management . Adapted from Source: Modified from: The Environmental
Ministry of Spain, 2005.

PROVED

IMPACT

POSSIBLE

NO IMPACT

NO DATA

Programme of
SUBJECT measures Additional Establishment of
. . o Operational
(immediate) characterization -
Monitoring
Additional Programme of
characterization measures Maintain the
SIGNIFICANT NOT (if the origin of (long term) current o
. Predicting the
PRESURE SUBJECT the impactis | Establishment |  conditions to
. . impact (long term)
unknown) of Operational |  avoid further
Monitoring deterioration
NO DATA of the characterization | characterization
Operational ) ) )
Monitoring (medium term) (immediate)
RISK HIGH MEDIUM LOW NULL | MEDIUM LOW

A) Development of a programme of measures

It consists on establishing basic measures to wehithe Directive’s

environmental objectives in 2015. Such measurest resincluded in the

RBMP<27 and must be taken under two different circumstsnce

(1) Immediately, when there is a proved impact ipljadhe water body under
“high” risk of not meeting the WDF objectives (wetesubject to a significant

pressure).

(2) In the long term when the impact is possible dne risk of failing the

objectives is “medium” (regardless the significantéhe pressures).

B) Additional characterization

Through additional characterization surface wateust be further characterized in

order to optimize the risk management; in otherdspto improve the information

27 River Basin Management Plans
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available on the existing pressures and impactsach water body. This additional

characterization must be performed in several cases

(1) The water body seems to be not subject to aagspre but still there is a

proved impact and it is considered to be under higdh

(2) There is no impact on the water body, but ikiown to be subject of
significant pressure or no data about the pressuaeailable. In this case the risk

is low.

(3) There is uncertainty about both, the impacttba water body and the
pressures it is subject to. The risk to fain theeBtive’s objectives is low in this
case, but immediate additional characterizationtrhegerformed.

C) Establishment of an operational monitoring

This task is meant to redesign and adapt the wramgt and controlling networks
that are currently under use. The gauging stationst be reallocated in a way all the
water bodies are perfectly under control, and iiedef necessary the parameters of
control and frequencies, to include the contrdbiofogical indicators, to establish

new analytical methods, etc.

1. Risk characterization in Spain

The results from the risk evaluation are summarirethe document IMPRES%
according to the article 5 of the WFD. The samehasdiagnosis of water status,
different pace and effectiveness of implementatiithin the country in the
characterization of pressures and impacts on therwadies are observed (Francesc
La Roca, 2008). The extensive methodology intertdele used is available to the
public and has been produced with reference tgptbposed by the CIS-Guidance-
IMPRESS®. The IMPRESS protocol to evaluate risks embraces different

procedures:

8 Study of pressures and impacts
29 Chapter 3.3.1 CIS-Guidance-IMPRESS. Luxembourgic®for Official Publications of the
European Communities, 2003.
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- Qualitative IMPRESS: Based on the data comingnfrthe emission sources
inventory and the results from control and suraeitle networks of existent waters.
This procedure classifies the water masses intodoaups: high, medium, low and

no risk.

- Quantitative IMPRESS: applies mathematical modetéch allow ordering the
water bodies according to their risk of not achagvihe Directive environmental
objectives. Each water body is assigned a relalige that allows prioritizing them

for the programme of measures.

The quantitative procedure has not yet been dpedian most of the river basin
districts. Hence in this section | will focus onvwhahe qualitative IMPRESS was
performed. In addition, the impact analysis takiptace in Spain is mostly
estimative, since a solid network using biologi&atl morphological indicators is not

yet in operation.

The main elements used to develop the methodologstudy the impacts human
activity on the water status are the following ar(@3$ Identification of pressures; (2)
Identification of the most significant pressured); Impact analysis; (4) Evaluation of

the probability of not meeting the WFD objectives.

The risk is evaluated as a result of combiningideatification of pressures with the
evaluation of impacts. The pressures are determinyethe current inventories of
anthropogenic activities in the country. The impastaluation is performed

according to the data provided by the Surveillavicene Water Quality Network. As

a result, the water bodies are classified into fgraups: Water bodies under high
risk, medium risk, low risk and no risk. The follog figure (Figure 1) represents
the working protocol.
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)
Identificati Identification Analysis
ofevr\:::t:;aﬂon L ofsignificant U | of the LD RISK
bodles —L/) pressures T,,/) impact 1/> EVALUATION )
y
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/"~ submitted ) | :_’_i”fl'ef’ impact HIGH
. — Likely impact
— No submitted
WATER _ No data — No obvious impact WERIUM
BODIES | — No data Low
N "/ NO RISK
\\ B ) ///
Figure 1. Qualitative IMPRESS. Source: Modified from: The Environmental Ministrf
Spain, 2005.

In the qualitative IMPRESS, the riskcalculatel as the combination of resu
coming from the identification of significant presss and the impact analy:

according to the following tablfTable 2):

Table 2. Risk categories Source: Modified from: The Environmental Minis of Spain, 2005.

IMPACT
RISK
PROVED POSSIBLE NO IMPACT NO DATA
SUBJECT LOW MEDIUM
NOT
SIGNIFICANT HIGH NULL LOW
SUBJECT MEDIUM
PRESURE
Can't be
NO DATA LOW
assessed

Finally, an adaptation of risk categories was penfad resulting in just three kin
of risks in regard with the reliability of the dafd) Water bodies under undoub
risk (UR), when they will fail the objectives; (2Yyater bodies under study (U

when information is missing; (3) water bodies with mgk (OR) when they will mee
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the objectives. Such combination of pressures anplacts is presented in the
following table (Table 3):

Table 3. Transformed risk categories Source: Modified from: The Environmental Ministriy p
Spain, 2005.

IMPACT
PROVED  POSSIBLE NOIMPACT  NO DATA
SUBJECT RISK IN
SIGNIFICAN or STUDY
DRISK (UR) STUDY | NO RISK (RO)

T PRESURE | SUBJECT ®S) (RS)
NODATA | | 7 | |

As mentioned before, the risk of not meeting tmwirenmental objectives is

determined by the water status of the water bodiesogical, physicochemical and

morphological, where the two last ones are detezthaccording to their capacity to
affect the biological status. According to the SphriIMPRESS document (the first
and the only existing one up to now), just infonmatabout the physicochemical
parameters is available, so the only means theg tmevaluate the risk was expert
judgments. In addition the reference status iswalt defined in the whole country.

As a result, in most of the cases it was not ptessib find the cause-effect

relationship between the pressure and the resuitatAnother handicap regarding
to this difficulty is the synergic effects of theegsures.

Despite the gaps suffered by the methodology thedtes significant amount of

incertitude, the results of the characterizatiorpdssures were published in 2005.
The global result was that 9% of the surface wateties present an undoubted risk
(UR), the 72% are under study (RS) and just the }®@&sent no risk (Direccion

General del Agua, 2005).

From the 28% of water bodies that were charactérias shown in Figure 2, 67%

that are under absolutely no risk will be guaramt@emaintenance of conditions. For
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the 33% under undoubted risk, a PMs being currently implemented and
Operational Control installed.

TOTAL WATER BODIES CHARACTERIZED WATER BCDIES

3214
L 917
T2% 28% \
Risk under ¢ arac'[erizeé\
study J
 (lackof |
nformation) f!

A y

— -

\.':-,,_c
r-/ Programme of
J measures

Maintcnance of current '
Een fifEns Operational Cantrol

Figure 2. Results from the analysis of significanpressures.Source: Modified from:
Environmental Ministry of Spain, IMPRESS Documet@iQ5.

- 9% of the water bodies are under assured andrhslfproven impact). Since they
do not currently meet quality standards legislatidinose water bodies were
demanded to be urgently included in the PoMs. Tdreyin addition included in the

operational control network so the results from fmegram of measures can be

checked.

- For the 72% of water bodies information availaisléot sufficient to characterize
the risk. In some cases, a likely impact is knowetist but there is not information
about it. Nevertheless it is known that the presssirelevant and those water bodies
are also included in the PoMs. Additional charaz&gion must be started as soon as
possible to optimize the risk evaluation throughedter identification of pressures
and impact analysis.

- Just for the 19% of the water bodies the riskaif meeting the WFD objectives is
null. Even if in some cases there are significam@sgures, there is no resultant

impact. Following the precautionary principle, peative measures to avoid farther

30 Programme of measures
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deterioration must be set. For instance, wheratiministration gives authorizations
for the use of the public hydraulic domain or demgjes, the status of the water
bodies must be protected. In addition cooperatidth agriculture is an important

factor to avoid water pollution. Finally, any acticelated to territorial planning must

consider the status of the water bodies to whichuiit affect.

The main pressures affecting Spanish water bodiesrepresented in Figure 3,
grouped into seven main categories: point souré#asd sources, abstractions,

hydromorphological alterations, flow regulationil sses and other incidences.

B Proven risk ORIsk under study

Soil Uses

Other incidencies

Flow regulation

Water abstractions

Hydromorphological

Diffuse sources

Point Sources

ElRLLEER

Figure 3. Results from the analysis of significanpressures. Source: Modified from:
Environmental Ministry of Spain, IMPRESS Docume@03.

In figure 4., the pressures have been narrowed dowust four different pressure
categories and represented for each river basinatlisT his figure, adapted from the
same document used for the previous figure (5.4a8h Ministry of Environment,
2005) shows however different results. While inufg 5.4 diffuse sources is the
predominant pressure, in Figure 4 point sourcesdstdor a higher percentage. In
addition, no information is available to the puldlmout the exact pressures embraced
in those categories, so even if it seems that mwotces of pollution represent the

highest threat to the water systems, exactly wkiet of source is unknown.
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I Point Sources

B Difusse Sources
Abstractions

 Morphological alterations
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s
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e e

Figure 4. Main causes of risk for no meeting the WFD objectigs in each river water
basin. Source: Modified fromEnvironmental Ministry of SpailMPRESS Documer2005.

As an alternative interpretation of the two prewdigures, it can be concluded ti
point sources pollution seems to be the main pressuthe Spanish surface wate
Nevertheless, for those waters whose risk is ustigly, diffuse source of pollun

has been estimated more significa

The lack of data, as mentioned at the beginnintpisfsection, is due to the fact tt
no biological indicators are effectively appliecheTarea where the impact is pro
iIs mainly due to the failure of chemi status. It means that many other water bo
having a good chemical status are still under osko meeting the environmen
objectives for not meeting the biological status,usitil an efficient mechanism

assessing biological status is not pu practice, a huge gap of results will rem:

with consequences on the actions taken by policensak

The identification has not yet been made accorttinthe WFD. The Ministry o
Environment publishes data periodically about anted discharges.n the last
update from 2008, the main pressures were wasterveischarges from citie

industries, fish farms and mining activities algrihe water quality not just with tl
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addition of toxic substances but also thermal enecgming from industria

refrigeration system:

2. Risk characterization in the UK

For the risk assessment report, criteria set by WK&TAG were used in th
assessments. For assessments undertakern Wales and Englai and not covered
by UKTAG guidance, the Environment Agey used alternative methods. There
substantial differences in the scope, quality aodngjity of information availabl
within the different parts of the UK and the Repalbbdf Ireland for use in th
pressures and impacts analysis. For example, #re extensive and often qui
detailed data on water abstraction pressures inaBdgand Wales whereas
Scotland and Northern Ireland such informationasydimited (UKTAG Work Plar
Task 7.a, 2004). The method adopted in the anafjsts differs betwen different
parts of the UK, since they were developed accgrdtinthe information availabl
locally. Nevertheless UKTAG has produced guidanoeudhents to achieve
consistent approach to the pressures and impalytsanacross the UK, one for ea
spedfic pressure (point and diffuse source dischargbstractions, etc

The UK has included in the characterization ofgsisthe places where they identifi
a high degree of uncertainty with their currenteasment (e.g. due to lack of de

by having wo further categories of ‘probably at risk’ anddpably not at risk’

Table 4 setsut the risk categories with respect to identifyimater bodies at risk ¢

failing to meet an environmental objeve.

Table 4. Risk categorie: Source: Modified from UKTAG, 2004.

WEFD Risk Category UKTAG Reporting Category

1. Water bodies at risk (1.a) Water bodies at significant risk
of failing to achieve an Note: Identifies water bodies for which consideration of
environmental appropriate measures can start as soon as practical

objective (1.b) Water bodies probably at significant risk but for

which further information will be needed to make sure
this view is correct

2. Water bodies not at (2.a) Water bodies for which confidence in the available
risk of failing to information being comprehensive and reliable is low
achieve an
environmental
objective

(2.b) Water bodies for which confidence in the available
information being comprehensive and reliable is high
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Figure 5 shows how they use those risk categodeggsribritize different types of
monitoring programmes in order to increase theidente in the assessment and fill

in the data gaps.

Water bodies not at significant risk on
the basis of available information

1b: Water bodies
probably at

2h: Availakle
information is

2a: Available
information could

1a: Water bodies at
significant risk

comprehensive be improved significant risk
‘ " 3 Start to pl
K ¢ art to plan
Walch lor changss o, Further N mcaﬂupr)cr-
In pressuras # - characterisation =
by 2007 Operational
Characterisation to Operational manitoring monitcring

improve data and
Review result

Figure 5. Diagram showing UK risk assessment categories andlfow-up action. Source:
Department for Environment, Food and Rural Affaldspartment of the Environment
Northern Ireland, Scottish Executive, Welsh Assgntibvernment, 2005.

Figure 6 illustrates a more simplified overview ledw classification and risk are

used to define objectives and measures to be taken.

Where do we think we will
be in 20157
PRESSURES AND RISK
Current/planned measures and trends
factored in

Shortfall that needs to
be filled using additional
measures, subject to
technical feasibility and
economic tests

Where we need to be by 2015
OBJECTIVE
e.g. Goad Status or Potential

Where we are now?
CLASSIFICATION

Figure 6. Definition of objectives from the the resltant assessment of ecological status),
pressures and risk.Source: Environmental Agency, 2009.

Under the directive, all inland, estuarial and talasvaters must aim to achieve

“good ecological status” by 2015. More than 80%mwaiter bodies in England and

Wales currently fail to reach this status (POSTna@98). The Environment Agency

estimates less than 30% of water bodies in Engéamti Wales will meet “good”
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status in 2015, with possible deterioration in #tatus of some. In the UK, p:¢
improvements in aquatic ecology have been deliveledugh regulating gros
organic polluion and th oxygen depletiorthis caused. However, aquatic ecol
continues to be affected mainly by the followinggsures: diffuse pollution fro
multiple sources including agriculture, urban araad transport systems; polluti
originating from a single point such as a sewtreatment work’s pipe outfall; tr
impact of physical modification on water bodiesclsas flood defenses; amou
and rates of water taken from the environment tonén use (abstraction) leading
low river flows and depleted groundwater levels fH@cte, 200f). Since there are
RBMPs published for every river basin district, weromprehensive and detalil
information is available about the main pressubgsatening the water systems.
common methodology has been applied homogeneonidlyei country or each of

the main pressure.

Table 5. Pressures placing UK waters under risks afot meeting the Directive’s
environmental objectives Source: Self elaborated.
el Lo
Abstraction and other 1 1 1 5 1
artificial flow pressures
Invasive non-native species 2 2 6 5 2 4 2 8
Nitrate 3 4 3 2 2 3 4 1 3 3
Phosphorus 4 3 9 8 1 5 1 4 4 1
Physical medification 5 4 3 6 1 2 5
{morphology)
Sediment delivery 6 6 10 9 4 7 2 6 1 6 5
Pesticides 1 8 7 5 4 3 3 7 4
Urbanand transport 5 5 4 3 8 5 7 9 7
pollution
Other pollutants — Metals 7 8
Commmerdal Fisheries 8 10
Mines and minewaters 2 1 6 6 6 2
Organic pollution 7 6 2 11 9 3
{ammonia and BOD)
Faecal indicator organisms 8 6
Acidification 7 6 7
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The risk categories for UK waters are slightlyfeliént that those used by Spain:
water bodies at risk, probably at risk, not at askl not assessed.

A review of the chapter regarding to pressuresr@sis from the UK RBMPs, the

pressures indicated in Table 5 have been foundetthe most relevant. For each
river basin, a number has been given to each meeskpending of its significance
from (being number one the most important pressurBe number of pressures
putting UK waters under risks of not meeting therebiive’s environmental

objectives ranges from six (Anglian River Basin tii$) to eleven (South West
RBD).

Works undertaken by the UK Environment Agency stdit@t many water bodies in
England and Wales are ‘probably at risk’ or ‘ak’risf not meeting the ‘good status’
criteria in 2015 due to abstraction. According lte tnformation summarized in the
previous table, nitrate pollution is one of the mpressures coming principally from
agriculture (61%) and sewage treatment works drggsa (32%) (England and
Wales, Defra 2004). In urban areas the main inpoésfrom contaminated land,
leaking sewers and water mains. The magnitude ateh&e of diffuse and point
sources vary across river basin districts, as thél extent of inputs to surface and
groundwater. In addition, high phosphoreencentrations are the main cause of
eutrophicatiofl" in fresh waters, and hence seen as one of the aritigal pressures.
Activities that can be affected include water adodion, water sports, angling,
wildlife conservation and livestock watering. Irastling fresh waters, blue-green
algal blooms can occur; many such blooms are tarit pose a hazard to humans
involved in water sports and to animals that drthlke water. Furthermore, the
sediment delivery also represents a serious tlore#te quality of the river systems.
Most of it is caused by the increasing rate of smibsion which occurs as a
consequence of land based activities such as fgresinstruction and, particularly,
agricultural cultivation and grazing practices. pies sediment represents an
essential component of the ecosystem to maintaimyraaimal species it is also a
sink of metals and toxic organic compounds. Eveterhonstrating exact evidences

of ecological impact as a result of human influehsediment load is complicated,

*1the enrichment of waters by nutrients causing expént/algal growth and leading to undesirable
effects on the ecology, quality and uses of theewat
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there are significant amount of scientific studiest argue that high concentrations
of suspended solids can have devastating effectbebiota. As an example “The
Salmon Stock Conservation Review” (2004) identifeedimentation as the first
factor causing a failure in 12 of the 22 Welsh Saimction Plan (SAP) rivers.

The risk assessments, however, do not reflectuhermt quality or status of a water
body. Being 'at risk' does not mean that a watdylhas already failed its objectives,
only that it might do so. Such assessments, aPitertive mandates, have been
used to target monitoring programmes and to protheeevidence to help develop
measures needed to deliver environmental objectiVdss will help us to manage
threats to the water environment before problenwumoor restore water bodies if
they are already impacted.

If the assessments of all the possible pressueeg@nbined, the result will be as
shown in the map in Figure 7. That map and Tabied&ate that the situation in
England and Wales, as already stated, is ratherd2ad % of the rivers are at risk of

not achieving the WFD objectives of good ecologgtatus by 2015.

Table 3. Percentage of surface water bodies at risi not achieving WFD objective.
Source: Kungl. Skogs, 2006.

Point discharges 231
Diffuse pollution 82.4
Abstraction 10.7
Physical changes 48.2
Alien species 211

Overall % of water
bodies at risk 92.7
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Figure 7. Surface water bodies at risk of not ackving WFD objectives Source: Kungl.

Skogs, 2006.

In addition, the next figur(Figure 8)explains a conceptual risk model us

example of the pressure from phosphate (P) feetdizor the UK rivers
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ACTIVITY
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Figure 8. Example of conceptuetl risk model usiﬁg exnple of the pressure from
phosphate (P) fertilizers.Source: River Basin Management Plans England aaie3d)V
20009.

Farming activities is in this case the source dfude pollution. Unsustainable
fertilizer application (the pressure) results instng concentration of phosphorous in
the rivers. This leads to the detection of badustaf the rivers (impact) detected by
the biological indicators (diatoms and macrophytasyl the chemical indicators
(alkalinity). The process of determining pressusdsindicate which objectives are
appropriate and establish programmes of measuresigin which action will be
taken to achieve the agreed objectives. In thiangka measures taken by the
competent authorities could be the revision of @menmon Agricultural Policy and
improvement of the farming activities taking intccaunt the sensitivity of the river

catchment.

Identification of pressures is to the author'snomn the most complex step of
characterization of water bodies. In most case®usipressures act simultaneously
and to find a hierarchy amongst them to identifyofptly actions is extremely

difficult. The reason is that those pressures ateewenly distributed on the territory
and are generated for such numerous kinds of @eiviAccording to Ana Garcia

(2006) the policies to restore river ecosystemstrhagargeted to the whole socio-
economical structure: agricultural sectors, indystirban areas, etc. The role of

classification in this process for the UK is sumizned in Figure 9.
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Identify risks . Inform risk
T assessments and
hence the design
[ of measures
Set appropriate
objectives and
design measures
Implement
measures
- ldentify whether on
l - ftrack to achieve
objectives
Achieve objectives
Assess whether
objectives have
been achieved

Figure 9. Key roles of classification information in river basin management planning.
Source: UKTAG, 2009
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VII. RIVER BASIN MANAGEMENT PLANS: PROGRAMME OF

MEASURES

The purpose of the River Basin Management Plao isiprove the ecological stat
and potential of water bod. The planning process involveidentifying the
pressures facing the water environmenieach RBD,setting objectives for eac
waterbody, and developing PoMs tceet those objectives (Figure It is normally
prepared in consultation with a wide range of oizaions and individuals and it
established foa series of si-year planning cycles.

7
| , |

K Identify objectives \ I (- Char acterize water A
required under other v body sensistivity =

Directives : . ) » Collect available data

*Develop framework for dentify bodies at risk on pressures and ipacts ( _I“
applying technical * Ideantify risk

feasibility and \thresholds

disproportionate cost test

Q) status objectives / ( Characterize relevant\

reference conditions

Set&va‘[er bod : / * Identify standards to
y¢= Design PoMs underpin regulation

objectives

*Identify measures
required under other
Ensure all measures Directives _
operational *Rank cost-effectiveness

924> Suruue|d pyg 10J MIARY

¢ r\ofother )

Assess whether A4 Infm_ma‘_[lon from
},d/ | monitoring programmes

-

objectives achieye
|

Figure 1. PoMs Diagram, according o the WFD. Sourcemodified from UKTAG, 2009.

According to the Directive, POMs implemented ataional or local level withi
countries may include wi-ranging actions such as:

* measures to manage specific pressures arising fforastry, agriculture
urban development, e

» control regimes or environmental permitting syst;
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e water demand management measures;
e economic instruments such as incentives, taxegitifers, etc;

* river restoration strategies, etc

How these are applied will depend on identifying thost cost effective mechanism

to meet the objectives set for each RBD.

Each MS must complete a series of studies by RB&rwee at a comprehensive list
of measures that will assist in achieving the WHipectives. Each study should
address a key pressure on the water environmetitleAL1l of the directive sets out
the type of measures that must be included in the: pbasic measures’, largely
based on existing European legislation and poli@es ‘supplementary measures’,
additional measures needed where basic measuresoareapable of achieving

objectives in the timescale required.

Examples of basic measures include the Nitrateecive (91/676/EEC), the
Habitats Directive (92/43/EEC), the Urban Waste &Walreatment Directive
(91/271/EEC) and the Integrated Pollution Preventand Control Directive
(96/61/EC) (Patrick Kavanagh, 2009). These measurest be implemented by way
of national regulation and are legally binding. Whapplication of the basic
measures will not be enough to achieve the objectif good status by 2015,
additional supplementary measures need to be fabhtand considered. They are
mainly implemented at local level (at the river ibagr water body level). The first
step in this process is the preparation of suppheang measures that are technically
feasible. Then a set of tools is used to apprdisedasible measures such as cost-
effectiveness analysis, disproportionate cost a@mglystrategic environmental

assessment and impact assessment.

The measures must be available for public consoftan the draft RBMPs, and the
final set of measures for each water body for tret §ix-year cycle of river basin
management will be determined in the final planke Tmost relevant and cost-
effective measures will be chosen from the list implementation. The basic
measures do not differ from the two countries ez this master thesis. They are
easier to identify and must be applied regardlbes tosts. Nevertheless there is a

distinction between basic measures not open tonaliges, such as those required
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for the transposition of the legislation relatedwater protection to the domestic
level, and those other general measures proposéaebywDF, which can allow for
certain variations according to the cost-effecte@nprinciple. Some examples of the
latest are cost-recovery (Article 11.3.b WFD), @éint and sustainable water use
(Article 11.3.c WFD), control over the water abstran and storage (Article 11.3e
WEFD), etc. This section focuses on the complemgntaeasures chosen by two
RBDs (one from the UK and another form Spain). Ehadditional measures are
open to alternatives, and the concept cost effeséiss is the key for their selection
or ruling-out. They are generally mentioned in Hamf Annex VI from the WFD
and are further developed by national legislatioin equivalent analysis of the
PoMs was not possible to be carried out since str@ been drawn up yet in the

majority of the Spanish RBDs.

1. Programme of measures in Spain

In Spain, the major challenge for the implementatbthe WFD is to overcome the
existent competition between two objectives thatusth be interconnected: the Good
ecological status of the water bodies and the gueeaof water supply. Such a
challenge calls for a strategic vision of wateroteses management which should
integrate measures addressing water demand manaigante measures focused on
the recovery of the environmental services offetsd the water bodies and
associated ecosystems. In these terms, the PoMmnarestrument for coordination
and integration of water and sectorial policy awsio Within those actions the
following issues should be clearly defined: sourakefnance, the actors responsible
for executing the measures, the temporary horizoin®bjectives achievement,
control indicators and monitoring of the measuredantaken (FNCA, 2009). The
‘ad extra’ integration is recognized by the Dirgetas a necessity. This refers to an
effective and coherent coordination between thelipupolicies related. Said
coordination must be granted in a structural waypugh territorial planning and
hydrological management. The PoMs meet this funcsmce they include the

measures required for the protection and sustanad® of the water bodies, even if

%2 Fundacién Nueva Cultura del Agua. Report on thee stimplementation of the WFD in Spain.
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they are to be adapted by different authorities Qladle, A, 2008). According to La
Calle (2008) the more relevant fields in need ddackér patenting are: energy,

transport, agriculture, fishing, regional policydaourism.

For the programme of measures to be effective theeeseveral very important
requirements: establishment of the operative delmiof the objectives to reach, the
characterization of the water masses and the fd=tion of pressures. As already
mentioned, at most of the RBDs there is still ahHgvel of uncertainty concerning
the definition of objectives. In addition, the cheterization of ecological status of
the water bodies is incomplete due to the abserica oomprehensive set of
biological and geomorphological metrics (indicajprthere is a delay of the
intercalibration process, etc. Finally, is it wanthile to remark that in essence, the
drawing up of wide-ranging and effective PoMs dejseron the government’s
position, and its political will, to invest the ressary amount towards the realization
of the measures. The conflict of interests of therde sectors and stakeholders
within the regions is the main barrier to signifitgorogress on this matter. The
government decisions often lean toward giving iyoto the economic sectors (in
this case agriculture), rather than to environmeptatection. This problem will
certainly hinder the success of the adoption or@mmate PoMs. The RBMPs have
been published (not yet reported to the Commissaoh) by three RBDs (Catalonia,
the insular RBMP from Baleares and Mediterraneastdfa Basin) out of 27.
Nevertheless, the rest of the RBDs and river bagthorities have published a broad
explanation of the important issues necessary ttatdlded as a previous step to the
establishment of the definitive PoMs. Such documegatther the main problems of

the RBD and the possible measures to solve them.

Next, the Guadalquivir RBD is presented as an exangp interregional RBD
located in Southern Spain. A “list of importantuss to be addressed” was published
and it is now awaiting the approval of the competemthority for the next step
towards the publication of the PoMs, whose synthedi be included in the RBMP.
Some of the measures proposed next are alreadyh@n way to becoming
established and the difficulty resides in thatdhalysis must be done water body by
water body, as stated in the WFD. In order to atbig handicap of another unit of

work, the sub-basin, has been defined. The sulmbasegrates a group of water
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bodies and allows for a broader vision that woutddbtherwise lost in the unita
observation of the water body. Five different-basins havéeen differentiated fc
this RBD: Jaen, Granada, Cordoba, Seville | andlI§ II.

In the Guadalquivir RBD from 334 to 380 (dependorgthe bibliographic sourct
river bodies have been identified. According to tteional IMPRESS docume
submitted tolte Commission in 2005, 12% of the water bodiesuader sure risk
65% under study and 23% arot at any risk. Looking ati§ure 2 the impression is
given that highepercentag of the water bodies is at certaisk rather than under
study. This is anbier example of the ambiguity of the available dsdarces. Thi
most relevant problems concerni surface waters have been classified into
different categories: quantitative problems (usd damand), qualitative probler
(environmental issues), prems related to extreme meteorological phenom

(droughts and floods) and problems related to thgemgovernance
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Figure 2. Guadalquivir RBD. SourceEnvironmental Ministry of Spain, IMPRES
Document, 2005.
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1.1. The quantitative problem

The quantitative problem is characterized by tek lof equilibrium between the

water supply and demand and by the water defidihénwhole district, often related

not just to the low precipitation but also to thexkase of water availability due to a

deficient quality status. Such deficit leads to ighhvulnerability of the system

towards droughts and a frequent failure of the waitgply during dry years. Some

of the proposed measures are the following:

a)

b)

f)
9)

h)

)
K)

Advising and training programmes addressed to eéspansible for watering
in order to achieve higher efficiency in water eifation.

Application of a modernization programme for irtiga.

Improvements of urban water supply: reductions eékhges in the
distribution network, regulation and enhancementholisehold devices
addressed to reduce water consume.

Water invoices according to the volume consumed iamptovement of the
water readers installations.

Restructuration of water tariffs aiming at the 106#4he services costs, plus
a moderate introduction of environmental cost dmel ¢ost of the resource
itself.

Modernization program for the rice sector diredtmgards water savings.
Promotion of a switching of cultivation, replacitige more water consuming
ones by more profitable ones such as olive tred#savipping irrigation.
Recovery of water administrative concessidaddressed to cultivations with
low social and economic profitability.

Strict control form the RB administration addresgedvoid illegal irrigation
To deny new water concessions of any kind unlessstrictly necessary.

The update of the Water Registhyn order to harmonize the reality of the

water supply with the supply of water administrateoncessions. This will

% An administrative water concession is a privatésearrangement where the water ownership
remains in public hands but where the private dpeia responsible for its use, new investments, as
well as operating and maintaining the resource.

% The Water Register records water entitlements intégrity, enables proper water accounting,
keeps track of the water market and produces driné@mation for managing water resources
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avoid conflicts in the future concerning new watees of more profitability
and interest for the territorial development.

[) Establishment of a Center of Concession Rightsh&mge (Public Water
Bank) managed by the administration.

m) Reuse of waste treatment water, where possiblap@an and industrial use.

n) To give incentives to transform private water iptdlic.

1.2. The qualitative problem

60% of the surface river bodies are found to haadogical status below Good, due
to diverse pressures such as urban and industiiaitipn, diffuse pollution coming
from agriculture, regulation of water flow, abstians, morphological alterations,
etc. Among all, organic pollution and nitrates sdene the biggest threat to water
quality. They find their origin in leachiftfrom fertilizers, intensive animal farming
and urban and industrial discharges. In additiaget metals such as mercury, lead
and arsenic among others have been detected béyeridnit values for dangerous

substances. Some of the proposed measures altvarig:

a) Assurance of environmental flow regimi®sdding the water required from
the reservoirs, including special measures normatiéy during summer.

b) Tighten the control by the government officialsdnarge of environmental
protection and improve the monitoring of the colitig network to make sure that
environmental flow regimes are respected, espgaikiting periods of drought, for
which concrete norms have already been establishtbe@ provisions of the “Special
Plan of Droughts®.

c) Application of basic measures established in théioNal Plan for Water
Quality in the Guadalquivir RBD concerning constioic, maintenance and
exploitation of waste water treatment plants fobaur settlements beyond 2.000

inhabitants.

% Leaching is the movement of water and possiblyients down into and potentially beyond the
turfgrass rootzone.

% Environmental flow is the amount (and timing) ashwater that is required to maintain the health
of aquatic ecosystems

3"Plan redacted according to article 27 of the Naididbater Law 10/2001, 5 July, aiming at
minimizing the environmental, economic and socigbacts in case of a drought period.
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d) Basic measures responding to the European 199HETlfor the adaptation
of the waste water treatment to the legislatiomdaads for the elimination of
nutrients in zones declared “Sensitive” by natidaegislation.

e) The setting up of a group of measures of extenapg@ication concerning
agricultural good practices in order to avoid dsypollution.

f) Also to fight diffuse pollution, another basic (lndt compulsory) measure is
the establishment of the “Agro-environmental Afdfor several matters such as
ecologic agriculture and cattle farming, integratieed production, cotton, olive trees
and lucerne in the vicinity of dam targeted for lmmconsumption, agriculture
targeted for herbaceous conservation and slopgatds.

g) Plan for dismantling obsolete industrial instathat.

h) To identify, monitor and ameliorate landfills aredregulate and eliminate the
illegal ones

1) Definition of the action protocols in case of aegithl pollution.

j) Measures targeted at protecting the soil againgsi@n and subsequent

suspended solid pollution in surface waters.

1.3.Problems related to extreme meteorological phemena: floods and
droughts

a) Floods

In Andalusia, severe precipitation episodes caml fea high intensity freshets

These freshets are often the origins floods, everthe main rivers (Genil and
Guadalquivir). Moreover, sea storms cause floodthén lowest parts of the river
course. The main consequences are human and rhdtarmages, but also pollution
by dragged contaminated soils. Measures targelmgd$ can be preventive or

structural.

1) Preventive measures:

% Government subsidies established in the AndaluRian for Rural Development 2007-2013.
%9 A sudden overflow of a stream resulting from a lyeiin or a thaw.
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* To complete the boundaries of the public watergefiory maps) and eliminate
the infrastructures located in it.

* To define floodable areas and transpose them tartben planning.

» Elaboration of risk management plans for floodsoatding to the EU floods

Directive and the National Guideline of Civil Protien.

2) Structural measures:

* Actions referred in the “Andalusian Plan for theev&ntion of Freshets and
Floods in the Urban Water Courses”

* Restoration of forests affecting water courses

 The design of new infrastructures for increasing thater storage during

flooding episodes.

b) Droughts

The Guadalquivir RBD is characterized by a regotazurrence of drought episodes.
During droughts, all water consumption sector dfected, especially irrigation, but
also the urban supply even if they by law enjoyopty among the other uses.
Moreover, the environment gets highly affected liy $carce water flows and hence
the excess of pollution diluted. Since there iotadf experience in this field, the
concerning measures are all embraced in programaiready initiated by the
competent authorities such as the following:

1) Special Action Plan for Alert and Drought Situasan Guadalquivir RBD

2) Andalusian programme against droughts, addressedriian supply and

interconnection of water supply systems.

1.4.Problems related with knowledge and governance

a) Knowledge

Despite the efforts from the competent authoriteeperform studies about diverse
water management related subjects there is stilirgent need for knowledge in
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order to give precise answers to multiple questitthad must be addressed in the
RBMP. Some matters which need to be further exdlorelepth are:

- The knowledge about water demand, especiallyelded to agriculture. In this
area, improvements of the demand inventory starnte2D04 are required, with the
integration of remote sensing and field work. Thels need to be sharpened and
water demand must be aligned with the corresporslipgly source.

- The definition of environmental flows based intlhohydromorphological and
biological criteria.

- Improvements of the control networks in order rnitor the parameters
constituting the ecological water status.

- Studies related to the intercalibration procedsch must be adapted to each water
body typology.

- Progress of the indicators system aiming at ataraing the water quality status.
Moreover, there is a need to advance on the defnidf values establishing the

reference conditions and pointing at the changaaitis for each different typology.

b) Governance

The water governance refers to the sphere of &es8vin the political, social,
economic and administrative system in which theettgment and the management
of the water resources and the supply of servioehe different levels of society
take place. Facilitating communication between kpgliticians and other
stakeholders, water managers and users, in arn &ffaddress critical issues of water
governance is the main concern. The Directive dalisthe incorporation of new
scientific arguments (from those inspired by ecopdmthe phenomenon of climate
change) and for the inclusion of new experts (afam engineers, biologists,
geographers, etc). Efforts must be put on enharaitige public participation as a
main tool to establish the guidelines for the RBMPthis regard, a group of experts
has been set up, a forum in the institutional wekesnd thematic workshops in order

to define the RBMP objectives and the programnmmedsures.
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2. Programme of measures in UK

The PoMs comprised in the RBMPs are being and lvalimplemented through a
mix of regulation, incentives and voluntary measune England and Wales. In
Scotland, the Water Environment (Diffuse Pollutid®@gulations 2008 allowed the
Scottish Environmental Protection Agency to consieécified polluting activities in
all areas. In England and Wales, Water Protectiameg (WPZs) were the
government’s means of dealing with diffuse pollatim areas where advice and
incentives have failed. More targeted measuresh @& catchment management
measures will be adopted on a plan by plan bdgsriner organizations, such as the
National Trust or water companies, have the resgsuto undertake the measures.
(POSTnotes, 2008). Since the RBMPs have been peblifor each RB all over the
UK (with the exception of Gibraltar), the preliminyaPoMs, as presented for Spain
in the previous section, have already gone thrabghprocess of participation, and
hence are no longer available to the public. Howettee RBMPs contain the
prioritized measures according to the cost-effectess analysis. The author has
chosen a concrete RB in the UK, the Dee RBD in W/éfegure 3), to describe some
measures that are being taken to address the mesésype in order to achieve the
good status in 2015: nutrients. The Dee’s RBMP riess the river basin district and
the main pressures that the water environment faghesphates and nitrates,
abstractions, pesticides, invasive non-native ggecmong others less severe. It
shows what this means for the current state ofwheer environment, and what
actions and which programme of investigations vii# taken to address the
pressures, particularly those associated with skffypollution. It sets out what
improvements are possible by 2015 and how therectll make a difference to the

local environment.

71



VII. RIVER BASIN MANAGEMENT PLANS: PROGRAMME OF MEAURES

| RBD

| boundary Ecological Status
Other RED L
boundaries e High
Water body fails e Good
®  specific poliutants Moderate

———— National border Foox

~~~— Bad

Map produced 030709

Figure 3. Ecological Status of the Dee RBISource: Adapted from: Environment Agen
River Basin Management Plan, Dee River Basin RistGurrent state of waters, 2(

At the local level, the Environment Agency works closelithna wide variety o
organizations and individuals to deliver the conmahts contained in the plan. T
PoMs or planned actions are mentioned generallyni®whole RBD, and later in
detail for eachriver catchment within the district. Decisions dre tmanagemel
measures at the catchment level need to balanceetmg local priorities, whic
cannot be achieved through consideration of thensific advice alone. They requi
appropriate mechanisnof engagement between public bodies, local stakieins

and the wider public.

The RBMPs offer a clear description of every presswhere exactly in the RBD

represents a risk for the water quality, which mieasill be taken, the location
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geographical extent of the action, and finally, theganization responsible for
delivering the action and other organizations thay be involved. The actions are
assigned to the sectors originating the pressuagsiculture and rural land
management, industry, mining, navigation, urban @adsport, water industry, etc.
Each sector is characterized for several activitieginating pressures. Very often,
when the same pressure comes from different se¢h@rsneasures are the same for
those sectors. The PoMs starts with a long listabions that any individual can take
at his house, garden or office in order to prewveater pollution, protect wildlife and
save water. They are some simple measures suatnasring that household oil
storage is in good condition, with an up-to-datepection record; to check that
household appliances are connected to the foulrsewethe surface water drain; to
seek expert advice to eliminate invasive non-naspecies from gardens, disposing
of them responsibly and to not buy, plant or redeiasasive non-native species, etc.
Those measures are followed by the ones segregatedding to the sectors.

The Dee River Basin District is mainly rural in cheter; agriculture and forestry are
the dominant land uses. The agriculture and rumadl Imanagement sector impact
water quality in a number of ways. Agriculture s @bstractor of water, as well as a
source of pollution. Pollution of the water envineent occurs as sediment, manure,
fertilizers and pesticides, which enter rivers,uages and groundwater causing
ecological impacts and affecting the quality of evasupplies — sometimes driving
expensive water treatment. These runoff probleraslikely to be exacerbated by
predicted climate change. The most significant suess are those related to
nutrients, organic pollutants and sediment. Thesmes synthesized in the RBMP

are listed below.

* Influence Town and Country Planning Act authoriaatiprocess to help
minimize risk of diffuse pollution from new develments (e.g. implement
sustainable drainage systems and use of Water Resaat Planning Guidance).

e Follow The Code of Good Agricultural Practice - qadynwith published advice
for operators on nitrate control.

* Implement the Planning Policy Guidance Statementanmtrolling pollution of
groundwater. Where appropriate, submit to the Emvirent Agency making an

adequate case to the Secretary of State and/ohWeisster and carrying out a
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twelve week public consultation designating a ledit number of Water
Protection Zones. Regulatory tools to control diffypollution in high risk areas
where other mechanisms are not working or are elylito work.

Comply with Environment Agency notices. Make usesibé-specific notices to
remove nitrate pollution risk to groundwater.

Enforcement of Sludge Regulations on controllintaté releases to land and
water

Implementation of site specific notices to remowv&ate pollution risk to
groundwater.

Local agricultural partnerships e.g. NGOs suchRagers Trusts, Landcare,
Farming & Wildlife Advisory Group - Advice to farmg on nitrate control.
Implement new regulatory approach (via EnvironmleR&rmitting Regulations)
arising from implementation of new Groundwater Dirnge (2006/116/EC)

Use of statutory notice powers (WRA S86 and S1@buGdwater Regulations,
Silage Slurry and Agricultural Fuel Oils Regulatyn

Establish and enforce Nitrate Vulnerable Zonesaticloments at a high risk from
nitrate pollution, requiring farmers to follow aggramme of measures to reduce
nitrate entering the water from farmland.

Establish and maintain a nationally funded advemk-programme under the
Environment Agency Wales Catchment Initiativesrftuence land management
to bring about changes in practice that are likelympact water quality and
achieve multiple outcomes — integrating diffuselyg@n mitigation with habitat
creation, localized flood risk and fisheries issues

Targeted catchment campaigns to ensure effeatiygementation of codes of
good agricultural practice.

Education, training and awareness on diffuse pohuissues associated with
forestry and woodland management.

Farm visits and investigations, education and ames® campaigns - targeting
rural catchments identified as having significanffude pollution problems.
Agri-environment schemes/ Environmental Stewardshipayments for best

practice to limit nitrate input and control agricemicals.
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* Reduce diffuse pollution and overland flood flolwg undertaking woodland
planting, including wet and dry woodland, and hedgerestoration work

* Maintain the Higher Level Stewardship Scheme affgifiarmers an incentive to
achieve environmental benefits over and above tihegaired under the Entry
Level Stewardship Scheme.

» Target land management measures through an “agreement scheme” and
agreements to mitigate diffuse of drainage to eoédnodiversity and achieve
favorable conservation status. These measuresnefillde: fencing watercourses
where cattle are part of the farm enterprise; imorg crossing points for streams
and ditches; separating clean and dirty water imyards, raising water levels
and changing drainage regimes, etc.

e Convince landowners to establish a “Favorable Qmasen Management”,
notably by grants to aid the fencing off of secsioof the river. This should

reduce bank erosion by livestock, reduce sedimentétcal matter.

Most of the measures are mainly focused on theitrgiof good practices and
awareness, but no legally binding ones are sugifiestiech as controlling the
intensity of farming or limiting the application dertilizers. Nevertheless the
document analyzed was a synthesis of the PoMdiege ts the possibility that these
measures are narrowed down into more restrictives on the formal report that is

not longer available to the public.
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VIIl. SUMMARY AND CONCLUSIONS

The EU WFD: the most significant water legislationEurope has ever seen

Water is vital for all living things. Rivers, lakesd wetlands support a variety of
wildlife and habitats. However, the environmentaeéd for water must be balanced
against human water use. Water is obviously neéatethe economic development
of a country: agriculture, industry, tourism, efery often the balance between users
and the environment is not sustainable and wateecdacosystems are under threat.
This harm risks becoming irreversible at some pa@obsequently causing adverse
effects on human water uses, with associated megatipacts on economy and
human health. The WFD is the most significant wéggislation Europe has ever
seen (Neil Tytler, 2005). Its ultimate aims arevi@ter to be sustainably managed at
a river basin level and for water quality to regdod ecological status by 2015 (with
extensions and less stringent objectives available¢ Directive brought us a new
concept: ‘the environmental flow’, which refersttee amount of water needed in a
watercourse to maintain healthy ecosystems. Watéancreasingly considered as a
patrimony. The water policies objectives these dangs more oriented, or are, at
least, on their way towards the protection of tlesgstems and water bodies;
preventing additional damages and allowing susldénavater use in the long run.
The WFD sets out water policy much more restritgiiban any previous one in
terms of environmental issues. It emphasizes ormptb&ection of the water systems
both in the quantitative and qualitative aspect.isTimight force present
administrations to improve many questions defidyeatidressed at present such as
river basin planning, control of discharges andewatcarcity. The process of
implementation of the WFD in Spain and the Unitethgdom was and is an
opportunity to change and improve the procedureteoision making in water issues
and to establish solid basis for a sustainable mma@nagement which will allow
reaching the Good status of the water bodies irb2llsometime soon after. Both
countries experience, slowly but surely, a chanfgenentality with regard to the

water resources.
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Pace of implementation: i’s not a race, but the sooner the bett

The pace for the WFD implementation is much fastedhe UK than it is irSpain.
While Spain experienc noteworthy delays the UK has reported all ti
documentation required until today. Figure 1 giaes idea of each EU Ns
compliance withthe WFD eporting. The European Commission evaluated
punctuality for the submission of the rep due for Articles 3 and, their clarity

and exhaustiveness.

Figure 1. EU Comparison of Member State Compliance with Wagr Framework
Directive Reporting. Source: EP/ 2007.
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UK is within the Member Stat that have a gooeporting performance and t can
provide an example of “best practice” for othelt is a good start towards meeti
the objectives, but nothing can be said about tiaity of theimplementation befor

their work is checked by the European Commis

Spain is locatednder the average, often providing the reportsdatein a qualit
that made the compliance assessment difficult. Aasy that the implementation
more advancedtay (this report isome years old)Spain can achieve much bef

results in the compliance assessmeit providesbetter and more timely reports
the future.
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Identifying water bodies and dividing the country nto planning units

WFD requires Member States to set up the appr@padministrative arrangements
in order to apply effectively the provisions of thgrective and achieve its
objectives. In both MSs, Spain and the UK, there ianplementation structures

which involve a variety of authorities and publicdies.

As regards the size of the river water bodies, datlifferences exist between the UK
and Spain. Rivers are much shorter in the UK. Hagewo conclusion can be drawn
at this moment on the influence of the size of wWeter body on achieving the

environmental objectives of the Directive or thenawistrative consequences.

The designation of river basin districts has tagkte in both countries on the basis
of hydrogeographic boundaries. The grouping of Emnalver basins into a river
basin district has been applied in a meaningful wmathe UK, since there are many

small catchments in its territory that often drdirectly into the sea.

For Spain, the formal designation of river basistriits has not yet been totally
completed since the delimitation of coastal waiesill missing for some RBDs. In
accordance to the water law, a Royal Decree setiseupdministrative arrangements.
This Royal Decree has entered into force very rdgeand the European

Commission is currently analyzing its contents.

The Directive proposes two methods to classifyrriy@ologies, based in physical
and geomorphological parameters. The system A asstmplest, based on three
attributes: altitude, basin size and geology. Thithe one chosen by the UK for its
characterization. System B, used in Spain, allfawsnore attributes, some of them
related to more peculiar characteristics of therrand the basin. The UK foresees its

application of System B as soon as they considénfanough data.

Due to the peculiar hydrological regime in Spanisbrs, many of them carry water
sporadically along the year and it does not seexsorable to consider them water
bodies. For that reason an additional hydrologiciééria was considered: river basin
surface over 10 kfrand mean annual flow over 100 L/s. Remote sertsicloniques

and fieldwork were developed in order to elaboet@ap that classifies, according

78



VIIl. SUMMARY AND CONCLUSIONS

to the irregularity of flows, the water coursesoiiivo main categories: continuous

flow and ephemeral flow.

Reference conditions: the base of the pyramid

The ecological status is judged by the degree hachw present-day condition

deviates from those in the absence of anthropogerficence, termed reference
conditions. Sites in which the biological, morphgtml and physicochemical

elements correspond to undisturbed conditions &assed as High status. Four
further categories of Good, Moderate, Poor and 8adlus refer to the degree of
deviation from the reference state. The establistiroéreference conditions is the
basis for the classification schemes, with consecgfor all subsequent operational
aspects of the implementation of the WFD (includingnitoring, assessment and
reporting).

There are relatively few sites across the UK atcWwhall quality elements are in
reference conditions and from which data suitabteektablishing reference values
are available due to previous deterioration of UWens. Consequently, reference
values have been derived from sites at which thalityuelement concerned is
estimated to be in its reference condition but oéhkements at the sites may not be so
(UKTAG, 2007). That might contribute to the adoptiof lower standards for some
river types. In the UK there is a report describitng type specific reference
condition for rivers, in a very descriptive way, tboo intervals of values are
available, which made the comparison with the Sgamalues impossible to do. In
Spain the legislation recently embraces in the OW®BM 2656/2008 certain
intervals of values for the reference conditiond #mose cataloging the ecological
status for water body typology. Not many parametars included, but it is
considered an important and solid step to starthitogenization of protocols
within the RBDs. Selecting a river portion freehafman alteration represents also a
big problem in Spain, due to the little informatiavailable about the river
ecosystems and the difficulties to find unaltenedrrbodies. According to the WFD
the water bodies slightly altered must be deterthinsing the results from the
analysis of pressures and impacts, which are inggmprhis situation could lead to
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an undesirable result of having significantly delge environments classified as
High status waters.

Achievement of Good ecological status, how realistiis the WFD

objective?

A very positive aspect of the Directive but a grefadllenge at the same time is the
intention of unifying the sets of parameters to lex#e water status and other
methodologies with regard to controlling systemd aronitoring. This can help to
avoid disparity and dispersion, and at the same tmoertitude and distrust about the
data supplied by the different competent water rgameent authorities, which is
currently one of the biggest weaknesses of the @amphtation, as is the case in

Spain.

In Spain, as in the UK, there is a long traditidrdetermining water quality from the
concentration of certain substances that are krtowe harmful for the ecosystems
and human consumption. Nevertheless, if we wegdo randomly a small stream
to assess its ecological status according to theeciive benchmark, several
difficulties would be found to determine the specihdicators more suitable for that
water body, the methodology and the interval otigalfrom which evaluate if such

fragment of river has a High, Good, Moderate or Bdus.

As confirmed by telephone calls made to differeDRplanning authorities, it
seems that no coordination in the action mechanestst at all within the country,
and very few of them knows about the methodolofpélewed by the other, even if
some RBDs are highly advanced in some aspects efirttplementation. For
instance, the Catalonian RBD is highly developedeirms of evaluation of water
ecological status, and has developed a set ofdia@bindicators and methodologies
to assess the ecological status of the water bodmgertheless it does not seem that
other RBDs have followed this example. This could thue to the lack of
communication already mentioned and to the fadt tthe information available for

the Catalonian RBD is available just in the Catalolanguage.
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The evaluation of the water status in Spain is nmglete because there is not yet
common methodology for all the RBDs. It is surprigithat five years after the
publication of the IMPRESS document, no data reggrtb the whole country has
been published. The studies available in diffeferthats for every RBD show that

close to the half of the water bodies present atogical status inferior to Good.

There are more than ten benthic macroinvertebratésators spread over the
different RBDs in the country. The same is the daséish indicators; more than ten
different indicators are used but no contribution made to the European
intercalibration process, neither any attempt figr homogenization has been seen at
the national level. Even if many RBDs in Spain set@mbe developing serious
technical bodies to define methodologies and toaddtarize the ecological status, it
is not clear that those efforts will be transformetb a high level of exigency for
meeting the environmental objectives of the WFDh this respect it is of great
importance to perform a national intercalibratibattproves that the obtained results
have the same scientific quality and comparability.

In contrast, in the UK, they have fewer methodadsgfor the assessment of the
biological status but they are widely used. Agrestmand cooperation among
different authorities can be perceived in the whagyt act together and set up a
common institution (UKTAG) that often work togethevith the Environment
Agency to homogenize the characterization of theemlaodies, the status monitoring
and the determination of the PoMs needed to aclG®a status for 2015.

UK is one of the four Member States with more tlh&%6 of their water bodies
provisionally identified as heavily modified or ifidial (European Commission,
2007). In Spain the identification of heavily modd water bodies has not been
completed, but is estimated to be about 20% ofvdwer bodies. This situation leads
to a systematic reduction of the reference statmslidons in the UK and confers
exceptions to meet Directive’s objectives. They Wb required to achieve Good
ecological status for more than half of their waberdies, but Good ecological
potential. As a result the economic effort of thé=BVimplementation in UK is
comparatively less than what is required for Spaing will need to struggle much

more in order to meet the objectives. This is ohthe reasons why Spain was not
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able to report in time and the preparation of tiVRs will probably take sever
extrayears in which additional and significant effortsishbe invested. This mea
that it might not be possible to implement the Blree within the deadlines agre
by the Council and the European Parliament, arsviery likely that the objective «
Goodstatus for all the waters in 20will end up being too ambitiot for Spain and

other countries in a similar positi.

Significant pressures intimidating risk of not meeting the WFD’s
objective

One of the main objectives of the Article 5 anayisi to identify the water bodi
that are at risk of failing to achieve the WFD ajees. This is considered
important knowledge base for the development ofritrexr basin management pla
as thesaevater bodies will be subject to tPoMsor to the application of exemptio

to the objectives, if applical.

Figure 1 shows theesuls of the risk assessment$pain and the UK submitteto

the European Commissi.
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2005. Source: Adapted fronEuropean Comission, 2007.
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It should be noted that the percentages in thedigo not correspond entirely with
those found previously in the documents availabbo(t the evaluation of pressures
for both countries). A high percentage of wateribsdvere identified as at risk of
failing to meet the WFD objectives by 2015 in thk,Where about 76% of the river
bodies are under risk. Nevertheless just 13% areslatin Spain, but given the big
uncertainty caused by the lack of data (65% of dbhdace water bodies are still
under study), that risk percentage could rise efthure. According to the Spanish
research institution FNCA (2010) it is very likelgat a considerable amount of
water bodies still under study are truly in risk wét meeting the Directive’s
objectives. If this last forecast is confirmed {rtlee amount of water bodies under

risk will be even for both countries (see Figurabbve).

These high figures can be attributed to a numbereasons. First, the WFD
establishes new environmental objectives addregsiggsures and impacts that were
not considered in previous water policies, for egkarhydromorphological changes.
Second, the limited information on how some of ¢heswly addressed pressures
actually impact the aquatic ecosystems may havenlegeneral to a precautionary
approach, contributing to an increase in the peéacgnof water bodies identified as
at risk or under the insufficient data categoryatidition to that, at the moment the
risk assessments were carried out, a precise ap@htefinition of the WFD water
status classes was not available, and this fact ha@ase also played a role in
increasing the uncertainty of the results for anificant number of water bodies.

Both Member States based their risk assessmeniroent impact data.

From the available information, it can be concludeat diffuse source pollution is
the major factor affecting UK waters. For Spairsihot so clear if it is point source
or diffuse pollution. Those pressures are followadimportance by water flow
regulations/morphological alterations. Water alsiba, in contrast with what was

thought, especially in the case of Spain, is saidet a less important pressure.
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Programme of Measures, the door to the Good status

For the drawing up of the PoMs in the UK, the wrigf the pressures was attributed
to the sector responsible for the impact, and §ipeactions were assigned to the
competent authority responsible of each sectoraddition, the measures were
subjected to a process of public participation,luated according to a cost-benefit
analysis, specified in terms of the financing autigoand localized in space and
time. In Spain the situation is again not suitdblecomparison, since 24 out of 27
RBDs have not gone further than establishing artegfd‘important questions to be

addressed” in some RBDs much time will pass betoeedraft of the PoMs required
for the final RBMP will be available to the publi€¢his list of “important issues”

includes many general actions not very specificddyined in terms of the sectors
generating the pressures, organizations in chafgputiing the measures into

practice, and timeframe.

A successful and well implemented PoMs is presettgdhe Directive as the
ultimate key to achieve the Good status of watestesys. In this regard, the
measures, according to the WFD will have to be ingron 2012, whether the
formal RBMPs are finished and submitted or note$sence, the achievement of the
Directives’s objectives will depend on the governitséposition and their political
will to invest the necessary amount in the realwatof the measures. The
government decisions often lean toward giving fifoto the economic sectors
(agriculture in Spain and industry in the UK), exththan to the environmental
protection. This conflict of interests within thegrons is the main barrier to a
significant progress of the implementation. Thigljpem can be faced by an effective
rising of general awareness and sensibility origmdevards the importance of water
quality improvements and the need of decreasingademSuch challenging task can
only be achieved through efficient public partitipa and enhancement of
cooperation within authorities in the same RBD,tiitndons representing the

economic sectors, and the public.

84



VIIl. SUMMARY AND CONCLUSIONS

Where is the information when | need it?

The main difficulty addressed during the preparatid this thesis was without a
doubt the analysis of the documentation availableefach river basin district and
competent authorities, especially in Spain wheee risstricted accessibility of the
information supplied was often characterized bygitestionable quality and lack of
consistency. According to Francisco Delgado (200®panish doctor in law
specialized in water policy) it would be very nateeintend to meet the ambitious
objectives presented by the Directive taking intocaant the existing limitation of
material and human means that characterize thetrgtgimvater administration. He
states that in order to overcome this challenge #ssential to perform a drastic
modernization of the river basin authorities andrenease of their means, especially
human, in accordance with their attributed fundiand responsibilities. This is
something to think about especially in the peridc@nomic restlessness Spain is
experiencing. A great effort needs to be put fanthhe years to come if the WFD
objectives are to be met. Said effort must be stpddyy obtaining and monitoring
reliable data that is missing at present. Suchggyneill certainly be compensated in
the future with a greater facility for water managst and planning, and long term

with a notable improvement of the water bodies.

Ten thoughts to go home with

Finally, the main conclusions drawn up from thisstéa's thesis are summarized in

the following ten paragraphs:

1. The UK and Spain are different in terms of the #xgs social vulnerability to
water quantity. In Spain the water shortage is muncite severe, a fact which
results not just in quantitative but also quahtatiproblems (caused by the
diminishing of the dilution capacity of river bod)e The consequence is that
higher economic effort is needed for the achievameh the Directive’s

objectives in comparison with the UK.

85



VIIl. SUMMARY AND CONCLUSIONS

. In Spain there are a number of significant shoricgsin the implementation. In
particular the legal transposition of the Directiméo national law is poor and
inadequate. The Article 5 analysis has been caougdvith a low level of detail,
and the RBDPs have not been produced for mosedRBDs.

. Significant difficulties were found in Spain for éhintercalibration and
determination of methodologies for the charactéiomaof the water bodies,

especially the determination of biological indiaatfor the ecological status.

. The percentage of artificial and highly modifiedterabodies is much higher in
the UK, which leads to a systematic reduction ef teference status conditions
and confers exceptions to the Directive’s objedivihis decreases the economic

effort of the WFD implementation in UK with respéctthe one in Spain.

. The pace for the WFD implementation is much fagstethe UK than it is in
Spain. While Spain experiences a noteworthy deley UK has reported all the
documentation required until today. It is for th& @ good start towards meeting
the objectives, but no congratulations can be given a “high quality
implementation” before their work is checked by Eheopean Commission.

. An equivalent analysis of the risks experiencedh®yassessed countries is not
totally possible since insufficient data has prégdnSpain to present a
conclusive risk assessment for a large percenthgeter bodies. The intensity
of the pressures and impacts in UK rivers are engttg high being the diffuse
source of pollution the most relevant. Spain i®lijkto experience a similar

amount of water bodies under risk.
. A truly representative comparison of the effecteenof the achievements of the
Good ecological status for UK and Spanish waterstspossible due to the fact

that in Spain the RBMPs have not been yet approved.

. In the case of Spain, a great effort in terms ah&an resources and economic

means needs to be put in the years to come if thB \Bbjectives are to be met.
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Said effort must be supported by obtaining and tooing reliable data that is
missing at present.

9. In essence, the achievement of the Directive’s aives in both countries will
depend on the government’s position and their ipalitwill to invest the
necessary amount in the realization of the PoM% @bnflict of interests of
sectors and authorities within the regions is th@nnbarrier to a significant

progress of the implementation.

10.This Master’s thesis on the implementation of that®/ Framework Directive
illustrates that both countries made significanepst forward ‘Towards
Sustainable Water Management in the European Uritmwever, there is still a

long and challenging road ahead.
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