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Abstract

Three transboundary groundwater bodies with connected surface waters and wetland ecosystems were investigated in the Hungarian–
Slovakian border region: Ipoly/Ipel’ Valley, Aggtelek–Slovak Karst and Bodrog Basin within Interreg IIIA project “Environmental state and
sustainable management of Hungarian–Slovak transboundary groundwater bodies (Enwat)”. Common water management plans with Pro-
gramme of Measures were prepared for these areas by the Geological Survey of Finland (GTK) to cover the elements defined in Annex VIII of the
Water Framework Directive (WFD) and to optimally sustain water management. Also other relevant EU directives, especially the Nitrates
Directive and the Groundwater Directive (GWD), EU guidelines and national legislation and guidelines related to water management, were
analysed and have been taken into account in compilation of the groundwater management plans. 

The national legislations, based on WFD, imply that water management on both sides of the border should aim at an adequate quantitative
and chemical state of the groundwater by 2015. This calls for a common water management plans on both sides of the border which will prevent
deterioration of the environmental state of groundwater. Enwat-project was a step forward in creation of a joint Hungarian–Slovakian water
management plan by supplying basic data and fresh information on transboundary groundwater bodies. 

A selected list of groundwater management actions especially for the development of water services in rural areas is presented: 1)
Modernisation and updating of municipal water works, wastewater treatment and solid waste management in areas left without regional water
services; 2) Training of local experts for different aspects of water services; 3) Support municipal administration outlining model contracts,
guidelines for procuring services or setting Private-Public-Partnership arrangements in compliance with national legislation; 4) Establishment of
water co-operatives for improving water supply of small settlements, or groups of households, farms and small companies in conjunction with the
regional and local social and economical development measures, supporting improvement of the living conditions of the poor and socially
excluded part of the population, particularly Roma-minority both in Slovakia and Hungary; 5) Installation of small and cost efficient wastewater
and sewage treatment systems; 6) Development programs supporting the needed social integration should be initiated; 7) Assure by the further
co-operation of decision makers and stakeholders in cross-border, regional and municipal level, that afore mentioned actions will be in compliance
and integrated with the ongoing River Basin Management Plan (RBMP) process as laid out in WFD.

Tárgyszavak: határon átnyúló víztestek, EU Víz Keretirányelv, vízgazdálkodási terv, Bodrog-medence, Aggteleki- és Szlovák-karszt,
Ipoly-/Ipel’-völgy

Kivonat

Az Interreg IIIA program keretében megvalósult „Magyar–Szlovák határmenti közös felszínalatti víztestek környezetállapota és fenntartható
használata (Enwat)” című projekt három terület, az Ipoly-völgy, az Aggteleki- és Szlovák-karszt, valamint a Bodrog-medence határral osztott
felszín alatti víztestjeit, a csatlakozó felszíni vizeket, és a vizes élőhelyek ökoszisztémáit vizsgálta a magyar–szlovák határ mentén. A vizsgált
területekre vonatkozóan a Finn Földtani Szolgálat (GTK) közös vízgazdálkodási tervet és intézkedési tervet dolgozott ki az optimális, fenn-
tartható vízgazdálkodás érdekében, az EU Víz Keretirányelv VIII. mellékletében foglalt előírások szerint. A vízgazdálkodási terv készítéséhez
további vonatkozó EU irányelveket (direktíva), mint amilyenek a Nitrát, és a Felszín Alatti Vizek Irányelv, valamint vízgazdálkodási vonatkozású
hazai rendeleteket és jogszabályokat is figyelembe kellett venni. 

Az EU Víz Keretirányelven alapuló nemzeti jogszabályok előírják, hogy a határ mindkét oldalán olyan vízgazdálkodást kell folytatni, hogy
2015-re biztosított legyen a felszín alatti vizek megfelelő mennyiségi és minőségi állapota. Ennek feltétele a határ mindkét oldalára érvényes közös



Introduction

Three transboundary groundwater bodies with con-
nected surface waters and wetland ecosystems were investi-
gated in the Hungarian–Slovakian border region: Ipoly
Valley, Aggtelek–Slovak Karst and Bodrog Basin within
Interreg IIIA project “Environmental state and sustainable
management of Hungarian–Slovak transboundary ground-
water bodies (Enwat)”. Common water management plans
with Programme of Measures were prepared for these areas
by the Geological Survey of Finland (GTK) to cover the
elements defined in Annex VIII of the Water Framework
Directive (2000) and to optimally sustain water manage-
ment. Also other relevant EU directives, especially the Nit-
rates Directive (1991) and the Groundwater Directive (2006),
EU guidelines and national legislation and guidelines
related to water management, were analysed and have been
taken into account in compilation of the groundwater
management plans. 

Water management plans were based on existing and
new hydrochemical and socioeconomic data, results of the
hydrogeological modeling, identification of possible threats
(e.g. VRANA and LÁNCZOS 2007) local needs and best prac-
tices. The most significant and major target group repre-
sents the rural population living in these transboundary
regions, using groundwater bodies as a major drinking and
household water supply, but also as a source for irrigation,
industrial and recreational purposes. The present study is an
expert opinion based on the available information for the
Enwat-project, most importantly the Enwat database (Enwat
2008), and gives an executive summary of the work carried
out by the GTK with the main emphasis on the development
of water services in rural areas (LEVEINEN et al. 2008). 

Objectives

According to WFD, chemical status of groundwater is
poor if the concentrations in groundwater are such that the
Environmental Objectives for the associated surface waters
will not be achieved or lead to any significant diminution of

the ecological or chemical quality of such bodies. In such a
case the status of groundwater body can be poor, even if even
when water quality problems do not consider the whole
groundwater body. However, clarifications given by GWD
(Article 4) describe the procedures that can be applied
alternatively to define groundwater chemical status if
appropriate investigations have been carried out. These may
be used to target more specific actions to problem areas
instead of applying groundwater-body scale actions.

WFD requires that a balance between groundwater use
and recharge must be ensured because ecological and
chemical status of water bodies strongly depends on the
flow of water. This means e.g. that water use patterns
together with water abstraction points must be established
except in areas where it can be verified that abstraction will
not have considerable impacts on the quantitative status of
water. Moreover, WFD requires a register of water abstrac-
tions and authorisation procedure for their construction and
operation. Both Hungary and Slovakia already have such
registration and licensing system to maintain the ground-
water bodies and protect the water resources. 

The main objectives were to create water management
plans for Slovakian–Hungarian transboundary groundwater
bodies: Ipoly/Ipel’ Valley, Bodrog Basin and Aggtelek–
Slovak Karst. The effects influencing the current water
usage and the future possibilities and limitations (e.g.
climate change) of water production, as well as the effects
influencing the chemical status of groundwater were evalu-
ated. Concrete water management measures were presented
so that the present unfavourable anthropogenic influences
could be stopped and that the expected upward adverse
trends could be reversed.

Current Status of Groundwater

Bodrog Basin

The low land areas between Bodrog and Tisza Rivers act
as discharge areas of the regional groundwater flow. Based
on soil moisture balance calculations, in these areas esti-
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vízgazdálkodási terv elkészítése, mely védelmet nyújt ahhoz, hogy a felszíni szennyeződések ne károsítsák a felszín alatti vizek környezeti állapotát.
Az Enwat-projekt a közös magyar–szlovák vízgazdálkodási terv elkészítéséhez a határral osztott felszín alatti víztestekre vonatkozó alapadatokkal
és új információkkal járult hozzá.

Bemutatásra kerül néhány, a vízgazdálkodással kapcsolatos intézkedési javaslat, különös tekintettel a vidéki vízügyi szolgáltatások fejlesztése
céljából: 1) Helyi vízművek, szennyvíztisztítók és hulladék-gazdálkodási egységek korszerűsítése és fejlesztése, különösen a regionális vízellátás-
ban nem részesülő települések körzetében; 2) Vízszolgáltatók helyi szakértőinek folyamatos képzése; 3) Szolgáltatási szerződés minták és
útmutatók kidolgozásával támogatni a helyi önkormányzatokat, hogy esetenként a nemzeti szabályozásokat és vízgazdálkodási politikával
összhangban levő PPP (Private-Public-Partnership) megállapodásokkal segítsék azok megvalósítását; 4) Kis települések, tanyák, gazdaságok, kis-
vállalkozások vízellátásának javítása érdekében szövetkezetek alakítása, aminek segítségével megvalósíthatók azok a regionális, lokális, szociális
és gazdasági intézkedések, melyek a szegény és szociálisan leszakadt népesség, különösen a roma kisebbség életkörülményeinek javítását célozzák,
mind Szlovákiában, mind Magyarországon; 5) Kisméretű, költséghatékony szennyvíztisztító művek telepítésének kezdeményezése; 6) Olyan
fejlesztési programokat kell előnyben részesíteni, melyek elősegítik a szükséges szociális integrációt; 7) Szükséges a döntéshozók és a többi
vízgazdálkodásban érintettek közötti további együttműködés biztosítása, határokon átnyúló, regionális és települési szinten, úgy, hogy az
előzőekben felvázolt intézkedések összhangban legyenek az EU Víz Keretirányelv most készülő vízgyűjtő-gazdálkodási terveivel.



mated infiltration of precipitation ranging 0–22 mm/year is
substantially lower that the estimated evapotranspiration
exceeding 220 mm/year and having effective depth ranging
1–1.4 m (Smaragd 2008). These results suggest that already
in the present climatic conditions evapotranspiration effects
strongly concentrations in shallow groundwater and that
these phenomena will be significantly enhanced due to
climate change. 

Based on Slovakian data, concentrations of Cl– and TDS
in groundwater are commonly range 100–200 mg/l and
500–1500 mg/l , respectively, in shallow groundwater in
depths 0–20 m below ground surface. In Hungarian data the
maximum concentrations are similar but the average con-
centrations are substantially lower. Similarly, the average
nitrate concentrations are in Hungarian and Slovakian parts
of the study area are about 4.8 mg/l and 135.5 mg/l res-
pectively. Based on monitoring that has been continued
since 1976, the industrial airborne pollution over 50% of the
localities in the Bodrog Basin receive higher concentrations
of the main analytical components compared to the Slovak
average values. (KORDIK et al. 2007a; Enwat 2008).

Besides more intense in airborne industrial pollution in
Slovakia, the lower TDS, Cl– and NO3

– results may also
reflect the more extensive discharge of (dilute) groundwater
from the deeper parts of the regional flow systems at the
Hungarian part of the study area or infiltration of more
dilute surface waters during e.g. spring floods in the shallow
parts of the aquifers. Also the Hungarian data includes high
measured nitrate concentrations particularly in association
with potential pollution sources such as rural settlements,
and dumps sites. Highest values in Hungarian part of the
study area exceed the quality standard several to couple of
hundred times. The analysis of the pollution situation
appears to require an analysis similar to the one carried out
by SGUDS for this project (KORDIK et al. 2007a) or a more
thorough review of the data. 

The average concentrations in wells in Quaternary de-
posits exceed the 50 mg/l quality standard for nitrates in
Slovakia although most severe pollution concerns mostly
the shallow Quaternary layers (0–20 m bgs). 

Aggletek–Slovak Karst

The area is a good example of results of mutually non
integrated river management actions. Flood prevention
activities have been initiated already in the last century when
flooding of the rivers became critically worsened subsequent
to claiming wetlands and draining of headwater areas for
agriculture in general. This triggered a gradually worsening
and shifting process where channels moved fast the water
down current to new areas which became flood prone and
consequently, needed to be channelled. Modifications to river
hydrology maintain erosion of sediment, lowering of channel
bases and consequently catchment-scale lowering of water
table. This ongoing process has manifested its existence in the
lowering of groundwater table and discharge in karst channels
and springs. 

In general, the problems with groundwater quality in
Aggtelek–Slovak Karst area occur in local rather that water-
body scale. The results of water quality studies in Slovakia
are consistent with the Hungarian studies of groundwater
quality. The quality standards for nitrates and pesticides are
exceeded on in a few sampling points of Enwat (Enwat,
2008, KORDIK et al. 2007b). Also analytical data from pre-
vious studies suggest that average concentrations of nitrates
remain Quaternary and pre-Quaternary deposits clearly
below 50 mg/l. In general, high concentrations are found
particularly in fluvial sediments and/or can be linked with
potential sources of contamination. The heavy metal con-
centrations are in generally low being close to the drinking
water standards recommended by World Health Organi-
zation and adopted in Slovakia or Hungary. 

Ipoly/Ipel’ Valley

Analyses of main chemical components suggest that nit-
rates have a substantial impact on the shallow parts (0–20 m)
of the groundwater systems. However substantial nitrates
pollution (close or exceeding the 50 mg/l quality standard)
seems to be limited to less than 50 m deep boreholes. 

The samples analyzed in Enwat-project indicate that
high pesticide concentrations are found in both surface
water and in groundwater samples (Enwat 2008; SZŐCS

2008). In the previous study organized by the Ipel’ Union
(2002) obsolete stocks of pesticides were mapped in the
Ipoly River Catchment, altogether in 229 municipalities. As
a result 63 obsolete pesticides storages were located in the
catchment. In 2003 the mapping continued in the central
Trans-Danubian region in Hungary, exposing 42 sites in 410
municipalities. 

Some of the collected background groundwater samples
represent also local recharge areas indicating that pesticides
may have infiltrated into the local groundwater flow. Ecol-
ogy in several protected areas located in the Ipoly/Ipel’
Valley depends on groundwater discharge. Groundwater
flow from some of the detected pesticide pollution locations
is directed to nature protection areas. Pesticide pollution can
threat the chemical status not only the groundwater bodies
but also associated surface water bodies as well (LEVEINEN

et al. 2008). 

Possible Trends in the Relationship of Surface
Water and Groundwater

Based on the available geological and geochemical data
in general, redox conditions, temperature, dissolved organic
carbon (DOC) concentrations are favourable to indigenous
bacterial denitrification processes also in shallow parts of
the Bodrog aquifer system. Due to the good denitrification
and biodegradation potential of organic solvents it is pos-
sible that most of the anthropogenic pollution can be attenu-
ated so that the good qualitative status and environmental
objectives in general can be attained. Final conclusions on
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these issues need however, additional information and
possibly further investigations.

In the groundwater discharge areas in general, the
climate change can bring impacts on terrestrial ecosystems
dependent on groundwater. The impacts can be particularly
significant, if TDS concentrations are high in discharged
shallow groundwater and groundwater table reaches root
zone. Consequently, a shallow water table continues provide
moisture to the root zone enhancing evapotranspirative
pumping to the atmosphere. In semiarid regions with pre-
cipitation 250–500 mm/year, TDS contents ranging 500–
1000 mg/l in irrigation water has been found to have de-
trimental effects on sensitive crops while TDS concen-
trations exceeding 1000 mg/l have adverse effects on many
crops (Water Quality Committee 1972). The observed TDS
values already exceed these values in many places in the
Bodrog Basin and the climate can change to somewhat
semiarid-like conditions at least during the drought seasons
may occur in future. The increasing evaporation due to
warming climate or changes in river dynamics can also
increase critically concentrations of dissolved components
in shallow groundwater. Due to the already high concen-
trations of Cl– and TDS and electric conductivity, careful
monitoring and water management in the changing climatic
conditions will be required in the Bodrog Basin. 

The channel erosion in hydraulically modified river
channel probably continues to lower the river and stream
stages in the Aggletek–Slovak Karst region. This will con-
tinue the slow subsidence of the regional groundwater table
for which, the karst channels are particularly vulnerable to.
Unfortunately, the climate change that most certainly in-
creases extreme hydrological events will likely impact river
run-off in Aggletek–Slovak Karst area. In a worst scenario,
higher and more rapid flood peaks will set pressures to
continue the previous flood “control” while drought periods
damage the ecology of the karst areas. This would hit badly
the ecoturism which provides an important component of
the economy in the region. 

The most crucial issue for the groundwater management
in the Ipoly/Ipel’ Valley are the possible trends with the pes-
ticide problem. Pesticides, particlarly the formely allowed
and extensively used atrasine and its metabolites are per-
sistent in the environment and mobile in the hydrological
cycle. The migration of pesticides through unsaturate zone
from surface to groundwater can take up to tens of years.
They can manifest their existense in groundwater years or
decades as after they have been released into the environ-
ment and even years or tens of years after they use became
forbidden. Therefore, a significant risk exists that the
current pollution situation in the Ipoly/Ipel’ Valley con-
tinues or even gets worse in the near future. 

Development of Water Services in Rural Areas

The current trend in water consumption for both coun-
tries is declining. According to Ministry of Environment of

Slovak Republic (2006) and Hungarian Ministry of Envir-
onment and Water (2002), water supply for households is
decreasing despite the fact that the number of supplied
inhabitants increased. This is due to the high price of water
and changes in economy which lead to the construction of
private drinking water wells of poor hygienic and chemical
quality. Generally, the population increase in the rural
agricultural areas in both countries is low and the age struc-
ture reveals the ageing of the population. Also a problem of
finding alternative groundwater sources for individual
municipalities is a problem of water price. Waterworks
themselves have enough capacity from existing sources, and
are leaving protection of prospective sites as they should pay
the owner of property (land) not to agriculturally use the
drinking water sources protection zones.

The development of water services in the rural trans-
boundary areas and thus the proposed measures are con-
sidered to be implemented as a part of the Programme of
Measures required by Article 11, of WFD and to be reported
accordingly in the River Basin Management Plans. This
means that they are classified in principle as Basic and Sup-
plementary Measures, or Additional Measures if moni-
toring or other data should indicate that the Environmental
Objectives for the water body are unlikely to be achieved. 

During the stakeholder meetings organized as a part of
the Enwat became evident, that the studied river basins
include substantial areas which are out of the interest of the
regional water works companies either because, alternative
water sources are available, or customer potential (ability
and/or willingness to pay) of the population remains too low.
The business plans of private water companies do not
always aim to target services to all income sectors of the
population. In the Enwat-study areas, examples of the rural
settlements exist that have recently built or modernised local
municipal water works that intake good quality groundwater
from relatively well protected aquifers. Some of them, e.g.
the water works of the Pastovce municipality in Slovakia,
can currently provide water to their customers with a
relatively competitive price compared to current tariffs of
large water works or a foreseen water price given by a local
large water company. The prices of small municipal water
works do not necessarily reflect all the costs, needed e.g. to
cover future investments. Municipalities have also had
problems to maintain sewage systems or built modern
sewage and waste management systems in general. Many of
the nitrate problems encountered in the study areas are a
result of solid waste dumps and leaking sewage systems in
the rural settlements (LEVEINEN et al. 2008).

The supply of healthy drinking water and the treatment
of sewage remains an obligation of municipalities. Mainten-
ance of the local water supply capacity is important part for
the preparation of crisis situations that may be encountered
if the functioning of regional water distribution systems for
some reason. The specific problems that small municipal
water services face is that the every-day operation rests on
local staff who do not necessarily have appropriate skills or
formal training, or other resources to carry out technical
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maintenance e.g. of the pumps and electric power supply, or
to carry out water quality monitoring. 

Solutions and economical efficiency should be sought
supporting municipalities in arranging e.g. Private-Public-
Partnership (PPP) or service contracts giving undertakings
to local small civil engineering and hydrogeological con-
sulting companies or training staff members already at the
payroll of municipalities to support or carry out as part time
the tasks of water sampling and monitoring according to
modern quality standards. The work load of municipal
administration and water works management could be
simply eased-up by preparing a public collection of model
contracts that small municipalities or water work com-
panies could use. A cost-efficient model for small munici-
palities can be obtained from Finland were veterinarians
(employed by municipalities or private service providers)
commonly consult and carry out water sampling in small
rural settlements and communities. They can act also as
municipal authorities in the environmental, health and
sanitation issues or support such administrative person-
nel.

Although, quantitative statistical information on the
public health impacts of e.g. nitrates and bacterial pollution
was not available, the local population, which in many
settlements has low-income and poor standard of living,
commonly suffers from poor quality of drinking water as
addressed by the local stakeholders and experts interviewed.
The quality problems are commonly a result of poor site
selection and technical design of the well as well as after-
math insufficient, obsolete or totally non existing sewage
systems. The former could be avoided by supporting the
establishment of small water-co-operatives (or municipal
joint-ventures) that would be also recover at least socially
accepted part of the costs of investment and maintenance.
Single household should be required to install sewerages
which could include so called semi-separated sewage
systems utilizing biodegradation in infiltration sand beds.
Also more efficient use of constructed wetlands in small-
scale sewage treatment should be supported. Design of e.g.
the voluntary programs and setting pricing policies for
waste management and waste water management for small
settlement and single households should be supported from
public funding (national, e.g. EU structural funds). 

Social and economic sustainability should be con-
sidered jointly with developing local policies and measures
necessary to ensure the environmental sustainability in
these areas. This means that regional and municipal level
planning of water services should be incorporated with
regional spatial and environmental planning and other
relevant plans. Good experiences have been obtained in
Finland where characteristically small municipalities are
encouraged to co-operate in master planning of water
services in local and regional level though financial and
operational incentives built in the Finnish legislation.

The measures to be taken support actions planned and
integrated in a suitable manner to the national and EU-level
programmes that aim to improve the living conditions and

social inclusion of the Roma-minorities both in Slovakia
and Hungary. This is necessary particularly if future build-
ing of huts and settlements on unauthorized or unregulated
areas such as flood prone areas is going to be avoided or
prevented in ethically acceptable way.

The programs and regional projects could easily fail if
the new obligations and water service pricing is not sup-
ported with sufficient regulative empowerment and most
importantly, incentives to comply and benefit from the
improved service. Also awareness rising on the benefits of
improved drinking water quality and health risks of polluted
water among the local population should be addressed,
including the poor and the socially excluded. Otherwise, the
programmes and projects could even have an opposite effect
worsening the current situation. People would try to avoid
paying for water services by building they own wells to the
pollution-prone shallow aquifers system, and continue to
contribute to the pollution of the shallow parts of the
aquifers and associated surface water bodies. 

Conclusions

Drinking water quality problems are common in all three
areas in small rural settlements, farms and single house-
holds that derive their drinking water from shallow dug
wells or boreholes. Most of the boreholes are shallow or
have casing opening into the shallow aquifer layers (<20 m
deep), which are polluted by nitrates and other anthropo-
genic pollutants. 

The drainage basin of Bodrog is in a state of equilibrium
but the chemical status of groundwater is strongly affected
by human activities. In spite of lower average nitrate con-
centrations in Hungary, data includes high measured nitrate
concentrations particularly in association with potential
pollution sources such as rural settlements, and dump sites.
Increasing evaporation due to warming climate or changes
in river dynamics can increase critically concentrations of
dissolved components in shallow groundwater. Due to the
relatively high TDS and Cl– concentrations in shallow
groundwater the future management of water resources
should pay attention to the potential impacts of increasing
evaporation in a warming climate.

In Aggtelek–Slovak Karst area the chemical status of
groundwater can be considered to be good, but the future
climate change may increase the extreme hydrological
events. In the worst scenario, higher and more rapid flood
peaks will set pressures to water channels by erosion while
drought periods damage the ecology of the fragile karst area
and thus chances for ecoturism. A significant threat in this
poorest part of Slovakia and Hungary is the uncontrolled
land use and building on flood-prone areas. Rehabilitation
and creation of wetlands provides water storages and pre-
vention of basal erosion in flow channels as well as cost-
efficient measures to reduce local nitrate problems and
eutrophication of surface water (e.g. by constructed wet-
lands). 
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In the Ipoly/Ipel’ Valley, the water production is
sustainable, however, some parts of the groundwater bodies
have poor chemical status. Locally high pesticide con-
centrations (>0.5 m g/l) are found in both surface water and
in groundwater along the Ipoly/Ipel’ Valley. Pesticides in
unsaturated soils can be released by erosion and climate
change may increase this risk. Nitrates have also a sub-
stantial impact on the shallow parts (0–20 m) of the
groundwater systems. In general, the pesticide concentra-
tions detected suggest that water quality must be considered
to be at risk until further investigations have been made and
the additional measures as defined by WFD, have been
taken. More information on the pesticide concentrations in
groundwater, unsaturated zone and surface water are needed
to be collected urgently. 

The investigations indicated that there are local pollu-
tion problems and direct and indirect sources of hazardous
pollutants that may cause groundwater pollution also in
future. Evidently, there is a need to continue the character-

ization of pollution spread and the risks for groundwater
resources by more detailed sampling and modeling on both
sides of the border. Co-ordination and implementation of
such activities jointly could provide logistical advantages,
reduce overlapping activities and lead to savings of time and
money. If not a prerequisite then at least a great benefit for
integrated water resources management and successful
implementation of the WFD, are the direct links and co-
operation between regional and even municipal authorities
and expert organizations. One of the underlying objectives
of WFD is to create a common understanding of activities
dealing with the transboundary water resources. Particu-
larly e.g. in management of pollution cases and in crisis
situations requering fast response and actions, it is important
that the cross-border authorities are familiar with ex-
changing information and communicating directly with
their transboundary counterparts rather than using high-
level representatives as middle-men without a good know-
ledge of the conditions on field.
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