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INTRODUCTION

In March 2000, environmental ministers of many
nations met in The Hague to discuss Water Vision
Declaration — the document focused mainly on im-
provement of water management, ensuring the right
of society to have enough clean water safe for hu-
man health and environment.

Lithuania is probably the only country in Euro-
pe to use exclusively groundwater resources for po-
table water supply. Their use and protection there-
fore should be an environmental task of the first
priority. In the strategy of environmental protection
accepted in 1996, the main environmental tasks are
foreseen, the ways and order of their solution are
determined. Most of the planned work has been
implemented already, whereas accomplishment of so-
me measures is still ongoing.
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In 2002, the Government of the Republic of Li-
thuania approved Groundwater Use and Protection
Strategy for 2002-2010 (Domasevicius ir kt., 2002).
This strategy was developed taking into account the
requirements of Water Framework Directive 2000/
/60/EC and is part of Environmental Strategy of Li-
thuania. It describes more detailed plans in the field
of groundwater use and protection. The document did
not appear in a blank space. In 1993 the Government
approved the programme of geological investigations
named “Geology for Society”. The paramount tasks
of the programme remained unchanged until now. The
major task of the state geological investigations is to
provide to society an information on the subsurface
and resources available there. This information is
needed for development of industry and agriculture,
environmental protection and nature formation. The
perception of groundwater management, however, is
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wider and requires not only activities of the geological
society but also extended participation of many other
institutions of the country. Accomplishment of the stra-
tegic tasks will allow to satisfy the needs of society for
safe and high-quality drinking water and enable to
save water for future generations.

1. GENERAL DIRECTIONS OF
GROUNDWATER USE AND PROTECTION

The main strategic directions of groundwater inves-
tigations and protection are influenced by several
circumstances. Firstly, after the re-establishment of
independence and implementation of market eco-
nomy relations, a new structure for fresh and mine-
ral groundwater use based on principles of econo-
mical feasibility has been established. For the ratio-
nal management of the use and protection of
groundwater resources in the new economic con-
ditions appropriate hydrogeological information is
needed, prepared in compliance with the national
legislative concepts and the EU directives. Second-
ly, preparation of the strategy for rational ground-
water protection from contamination and deteriora-
tion, planning and implementation of environmental
protection measures and actions on different mana-
gement levels would be impossible without investi-
gations of natural groundwater protection conditions,
assessment of the anthropogenic impact and fore-
cast of long-term consequences of this impact.

Keeping in mind the above-mentioned circums-
tances, three main strategic directions for actions
and activities in the field of evaluation of ground-
water resources and rational management of their
use and protection are foreseen (DomasSevicius ir
kt., 2002):

* investigations of the quantitative and chemical
status of groundwater resources;

» assessment of natural conditions for ground-
water protection and the influence of anthropoge-
nic impact;

* dissemination of information about groundwa-
ter resources and their protection.

1.1. INVESTIGATIONS OF THE QUANTITATIVE AND
CHEMICAL STATUS OF GROUNDWATER RESOURCES

Groundwater resources on the territory of the
country are investigated unevenly. Most widely
used and therefore well investigated are fresh
groundwater resources. Most of the questions to
be solved are also related to the management of
fresh groundwater use and protection. Part of
these questions are related to the structural chan-
ges in the sphere of fresh groundwater use and
the others to the management system of ground-

water resources and their use. Previous investiga-
tions of groundwater resources were directed to
large centralised drinking water supply systems.
Therefore almost for all the territory of the coun-
try, with minor exceptions, we have a detailed in-
formation on abundant groundwater resources of
deep aquifers. At the same time information is
lacking on the shallow, easily accessible aquifers
containing smaller groundwater resources. This dis-
proportion of investigations is very important dur-
ing transition to the conditions of market econo-
my. It is clear already now that huge centralised
drinking water supply systems of the Soviet time
economically are not rational. Drinking water sup-
ply will split into smaller parts together with the
development of small wellfields and extension of
the net of private water supply wells. It is neces-
sary, therefore, to summarise all available infor-
mation on shallow, easily and cheaply accessible
aquifers suitable for drinking water supply. Of
course, one should not forget that those shallow
aquifers are more vulnerable to pollution than
deeper ones.

Fresh groundwater resources in Lithuania were
evaluated 20 years ago (Lietuvos geologija, 1994).
Since then a lot of new hydrogeological informa-
tion has been collected, assessment technologies
have been improved and, what is most important,
the attitude to the use of natural resources has
changed substantially. Concepts of sustainable de-
velopment of the society described in the EU di-
rectives impose rather strict requirements on the
policy of groundwater use and protection, which in
turn is a driving force for investigations of the re-
sources.

The management of groundwater use and pro-
tection has been changed after the re-establishment
of independence and will change even more in the
course of the EU approximation. These changes
will also rise appropriate requirements to the in-
vestigation degree of groundwater resources.

Resources of mineral water are well investiga-
ted only in large health resorts. However, reliable
information is missing on the distribution of mine-
ral water on the territory of the country.

It is necessary to make a general evaluation of
industrial (brines) and thermo-energetic waters. This
information will be useful for planning the econo-
mical development of the country and will encou-
rage business development in this field (Juodkazis
et al., 1997).

Further in this chapter the main strategic tasks
are described. Concrete projects for solving these
tasks together with the institutions involved and
time schedule are presented in the following chap-
ter.
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1.1.1. Regional assessment of fresh groundwater
resources

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

1. It is necessary to investigate regional fresh
groundwater resources, adhering to the princip-
le of balance hydrodynamic systems. Mathema-
tical models of each balance hydrodynamic sys-
tem, covering certain parts of the territory of
Lithuania, will be prepared. The models will
help implementing the objectives related to the
use and protection management of water re-
sources.

2. It is necessary to investigate regional fresh
groundwater resources in order to establish:
2.1. groundwater resources that may be extract-
ed in the territory of Lithuania to satisfy the
needs for drinking water without causing da-
mage to the status of other geospheres (includ-
ing the underground hydrosphere);

2.2. tendencies of a change in groundwater qua-
lity, natural conditions and factors of economic
activities determining this change.

3. The result of the investigation of groundwa-
ter resources and their quality will be prepara-
tion of a fundamental database for attaining
the objectives related to the use, protection and
management of fresh groundwater resources.

Regional assessment of fresh groundwater resour-
ces is one of the most important tasks of the ground-
water strategy. Regional fresh groundwater resour-
ces indicate the drinking water potential in the coun-
try and are important for territorial planning and
solving other strategic tasks of economical develop-
ment. Similar investigations have been or are being
carried out in almost every country. The USGS since
1991 carries out systematic investigations within the
National Water Quality Programme, based on the
regional evaluation of groundwater resources in se-
parate aquifer systems or administrative districts. In
principle it is a permanent rotational programme:
every 6-7 years the same areas are reviewed and
changes evaluated. Several years ago regional evalu-
ation of groundwater resources should have been ac-
complished in Denmark. To a smaller or larger ex-
tent regional groundwater assessment has been or is
being carried out also in other European countries.

The main tasks of fresh groundwater assessment
are divided into two groups:

* Assessment of groundwater resources that can
be used for potable water supply on the territory of
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the country without damaging other geospheres, in-
cluding the underground hydrosphere;

* Quantitative and qualitative assessment of
groundwater quality changes related to natural and
human impact.

This work could be done through mapping of
groundwater resources. The most important result
of the work is preparation of the fundamental da-
tabase for the rational use, protection and manage-
ment of groundwater resources on a scale of the
whole country and separate districts, for prepara-
tion of the national laws.

Groundwater resources of each balanced hydro-
dynamic system are evaluated separately. From the
hydrodynamic point of view, a balanced hydrodyna-
mic system is a unified part of the hydrosphere,
covering one or several aquifers separated by low
permeable layers and encompassing groundwater re-
charge, transition and discharge areas (Monkasrc,
1980). There are four such systems in Lithuania:
Upper-Middle Paleozoic, Upper Paleozoic, Cenozoic-
-Mesosoic and Quaternary. Beside them, locally
spread aquifers make a separate group. For various
reasons they cannot be included into the described
balanced hydrodynamic systems. Alluvial and in so-
me places shallow unconfined groundwater are
among them. Thus, for regional assessment of fresh
groundwater resources five independent projects are
needed; depending on availability of specialists and
financial possibilities, they could be implemented gra-
dually or all together.

For the regional assessment of fresh groundwa-
ter resources, mathematical models covering separa-
te parts of the country will be compiled for each
balanced hydrodynamic system (GedZiunas et al,
1999). These models should be adapted to the infor-
mation system of GSL, at the same time evaluating
the technical possibilities for model compilation of
a connected regional active water exchange zone and
the feasibility of the solution of practical tasks in
the sphere of the use and protection of groundwa-
ter resources.

1.1.2. Preparation of information for solving
problems of drinking water extraction and

supply

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

It is planned to prepare the following informa-
tion for decision making in drinking water abst-
raction and supply:
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1. On the national scale — to determine and
meet the needs of territorial planning, to imple-
ment the regional groundwater protection mea-
sures, to plan the use and protection of aquifer
resources in the border areas.

2. On a municipal, county scale — to prepare
plans of water management, to determine and
implement local protection measures of ground-
water resources in compliance with the follo-
WINng provisions:

2.1. considering that the productive aquifers pre-
sently used for public water supply are thorough-
ly investigated, to focus on resources of shal-
low, less productive aquifers — to create condi-
tions for the development of drinking water use,
when there is a growing tendency to decentra-
lise water supply and water use decrease;

2.2. to solve problems related to supplying of
the rural population with good quality drinking
water. In rural areas drinking water is extracted
from unconfined aquifers which because of their
position are most sensitive to surface pollution.
Wells of residents contain water of low quality.
With the improvement in the economic situa-
tion of Lithuania, the rural population must be
supplied with drinking water of good quality
from deeper aquifers.

3. Information necessary for the use of ground-
water resources of river basins, for determining
their protection measures.

Hydrogeological investigations provide fundamen-
tal information on groundwater resources. The se-
cond step is preparation of this information for de-
cision making in the field of groundwater use and
management. It is planned to use information for
the following purposes:

* Territorial planning of the country

* Preparation of water management plans

* Management of water resources according to
the river basins

* International co-operation in the use and pro-
tection of common transboundary aquifers.

Information should be prepared for decision ma-
king on the national, county and municipal levels.
When preparing the information, several most impor-
tant questions should be answered in each particular
case.

Firstly, taking into consideration that productive
aquifers used for centralised water supply are quite
well investigated, it is necessary to focus on shallow
less productive aquifers, preparing the basis for the
development of market relations in the field of
drinking water use in the conditions of decentrali-
sation and reduced water consumption.

Secondly, the problem of water supply in rural
areas should be considered. It is known that drink-
ing water in rural areas is being extracted from
shallow aquifers, which due to their location close
to the surface are vulnerable to pollution. It is no
secret that water quality in the domestic wells is
bad. The concentrations of nitrates, total dissolved
solids and other drinking water components exceed
the permissible limits. At present, this situation is
being tolerated, but with the economical evolution
of the country rural inhabitants will more widely
use deeper aquifers for drinking water supply. This
question will have to be solved as in the EU docu-
ments it deserves a special attention foreseeing pos-
sibilities of financial support, e.g., through a special
programme for the development and support of ag-
riculture.

The third question is associated with groundwa-
ter quality, vulnerability of groundwater resources
and their protection issues. Problems of groundwa-
ter quality improvement and water treatment are
related to these issues.

1.1.3. Mineral water resources

The most important strategic task in the field of
mineral water use is preparation of information
database for the extended use of mineral water
resources in the conditions of present market eco-
nomy. Work is planned to be organised in two
directions. The first direction is evaluation of mi-
neral water resources in the main health resorts
of the country, solving at the same time ques-
tions of protection of mineral water resources, in-
cluding optimisation of groundwater monitoring in
the mineral water fields, establishment of sanitary
protection zones and regulation of human activity.
The second direction is mapping of mineral water
resources (scale 1:200 000) that will satisty prac-
tical planning of mineral water production. To-
gether with mapping, the possibilities of water pro-
duction should be evaluated and recommendations
for rational water use and quality protection elabo-
rated.

1.1.4. Use of groundwater resources for industrial
and energy purposes

As this is a new sphere of activities, the main task
is preparation of an information database on water
resources suitable for industrial use. Another point
is evaluation of the potential of the underground
hydrosphere in liquid waste disposal. According to
the national laws it is prohibited to bury industrial
waste in the underground hydrosphere. Meanwhile
in the EU directives this issue is treated more libe-
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rally, establishing conditions where it is allowed to
bury waste. Keeping this in mind, it is planned to
review the perspectives for disposal of liquid waste
in the deep aquifers not suitable for drinking and
domestic purposes.

1.2. ASSESSMENT OF NATURAL VULNERABILITY OF
GROUNDWATER AND ANTHROPOGENIC IMPACT

Exploration of ambient groundwater protection is
closely related to investigations of groundwater re-
sources where questions of groundwater vulnerability
are unavoidably encountered. Nevertheless, we lack
general groundwater vulnerability investigations that
could create a basis for planning rational measures of
groundwater protection and their implementation on
a regional and particularly on a local scale.

Groundwater within the territory of the country
is naturally protected from the direct intervention
of human activities. Conditions of vulnerability, how-
ever, depend on a number of hydrogeological condi-
tions and are different in separate regions. Therefo-
re, for solving the identical issues of groundwater
protection in different conditions of ambient vulne-
rability, different complexes of protection actions and
measures are needed. Most often groundwater vul-
nerability is exaggerated. For this reason, too exten-
sive protection measures are being planned and im-
plemented and too strict limitations of economical
activities established, leading to economical and often
social consequences. And vice versa — very little at-
tention is being paid to regional problems of ground-
water protection, in spite of the fact that protection
of future groundwater resources of satisfactory qua-
lity depends first of all on a rational regional policy
of their protection. Organisational aspects of ground-
water protection on a regional scale are discussed
or at least have to be discussed in the documents
of territorial planning, but for that purpose a pro-
per evaluation of the degree of ambient vulnerabi-
lity is required.

Exploration of groundwater vulnerability compri-
ses a separate strategic direction for investigations.

1.2.1. Regional and territorial investigations of
ambient groundwater vulnerability for solving
water protection problems

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

Regional and territorial investigations of natu-
ral vulnerability of groundwater are carried out
seeking to establish the following:
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1. Regional conditions of natural vulnerability
of groundwater

2. The impact of climatic and anthropogenic
factors under different conditions of natural vul-
nerability of groundwater

3. Conditions of natural vulnerability in speci-
fic territories (karst region, cities, vulnerable eco-
systems).

For the assessment of ambient groundwater vul-
nerability several tasks should be solved. The first
task is evaluation of regional conditions of ambient
groundwater vulnerability.

Due to a different degree of ambient vulnerabi-
lity, the effect of human activities on groundwater
quality are uneven in various districts of the coun-
try. This is very important for planning and imple-
menting the groundwater protection framework. On
the other hand, at the moment a lot of care is
being taken on the local groundwater protection is-
sues while regional issues are often disregarded (Kli-
mas, Zuzevicius, 1998)). For example, equal measu-
res of human activity regulation are applied to
groundwater recharge and discharge zones, although
ambient protection conditions in both cases are ve-
ry different.

Only the widespread regional conditions of am-
bient groundwater vulnerability are recognised on
the territory of the country. Most of the maps of
groundwater vulnerability of various districts, which
have been compiled or are being compiled are for-
mal, first of all for the simple reason that the de-
gree of natural vulnerability in them is evaluated
mechanically summarising the integral parts of a geo-
logical setting (thickness of the layers, lithology) and
hydrogeological indices (depth to a water-table). In
spite of that, maps of this type are very useful for
evaluation of a comparative protection level of un-
confined aquifer, as groundwater pollution is first
of all related to the physical-geographical conditions
of the territory: relief, soil type, vegetation cover,
river network, amount of precipitation, thickness and
lithological composition of the vadose zone, hydrau-
lic relations with confined aquifers. However, these
are not the only layers protecting shallow ground-
water from contamination. There is a second group
of factors such as various chemical and biochemical
barriers, the main being oxidation and carbonates,
defining the ability to store nitrates and organic mat-
ter in shallow groundwater and the rate of alkalini-
ty increase (Kmmmac, 1985). Another barrier is the
sorption barrier protecting groundwater from heavy
metals. Therefore the maps described above can and
must be based on specific maps of groundwater che-
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mical composition, with areas of water contamina-
tion, degree and type of pollution defined, relations
with natural protection conditions outlined.

The same and in some respects even more com-
plicated is the situation with confined aquifers (Kli-
mas, 1998). They are protected from surface pol-
lution by three barriers: physical, hydraulic and
chemical (biochemical). Physical barriers are imper-
meable layers that can be relative (aquicludes) and
absolute (aquitards). A hydrodynamic (hydraulic)
barrier regulates the direction of the vertical ground-
water flow. In recharge areas this flow is directed
downwards and in discharge areas upwards. There-
fore in the discharge zones the degree of ground-
water protection from pollution is much higher than
in recharge regions. There are data to show traces
of human activities at a depth of 200 m within re-
charge areas (Gregorauskas et al, 1998). Among the
chemical (biochemical) barriers, the oxidation-reduc-
tion potential is most important (Klimas, 2002). It
defines the oxygen deficit driving the transforma-
tion of nitrates into ammonium, sulphates into sul-
phides, carbonic acid into methane, establishes ap-
propriate concentrations of iron and manganese. The
role of the latter ones (Fe and Mn) in relation to
ambient groundwater protection conditions is not
sufficiently reflected in the present vulnerability (pro-
tection) maps.

The second task is assessment of the climatic
and anthropogenic impact on different ambient con-
ditions of groundwater protection. The definition
“groundwater status” is a dynamic one. The para-
meters describing it — water heads (levels) and che-
mical composition — change under the influence of
a complex of climatic and human-induced factors.
These are long-term changes often called trends.
They can serve as indicators of groundwater protec-
tion as their intensity and character directly depends
on hydrogeological conditions (Klimas, Gregoraus-
kas, 2002). On the other hand, the trends show po-
tential groundwater changes in a region and provi-
de the basis for the planning and implementation
of protective actions.

The main source of information for assessment
of long-term variations is state groundwater moni-
toring. In Soviet time, an integrated evaluation of
groundwater monitoring results had been accomplish-
ed every five years. Now 20 years have passed since
the last evaluation. In this time a new economical
structure has been established, global climatic chan-
ges have been noticed and these, in turn, have a
relevant influence on groundwater resources. To eva-
luate the consequences of environmental changes, a
complex assessment of long-term monitoring data is
necessary. The tendencies of groundwater quality
changes and their relations to environmental factors

and ambient groundwater protection conditions must
be outlined. It is planned to do the work in two
phases. Firstly, the impact of climatic changes on
formation of groundwater resources has to be esti-
mated and then, secondly, the integrated evaluation
of the environmental impact on groundwater quali-
ty has to be accomplished.

The third task is evaluation of natural ground-
water protection conditions on specific territories.
Particular natural conditions and anthropogenic load
on separate vulnerable areas make groundwater pro-
tection a very important issue. In this respect the
karst region is of major concern. Some regional
groundwater protection actions have already been
implemented in the karst area, and specialised
groundwater monitoring is being accomplished
(Kimmmac, Tlayxkinruc, 1990). During the last years,
a more active development of the karstification pro-
cess is being observed, expressed by more frequent
collapses on land surface. The reasons for this phe-
nomenon are not absolutely clear. They could be
related to changes in the human activities, e.g., re-
duced groundwater extraction and pollution. On the
other hand, some climatic changes such as the va-
rying amount of annual precipitation could a en-
hance this process. Anyway, karst intensification be-
comes a social problem, which requires proper de-
cisions. For making such decisions, the reasons for
the increased karst activity should be learned.

To specific territories some urban areas are attach-
ed, where evaluation of ambient groundwater vulne-
rability is directly related to the issues of potable water
supply. This is first of all the planning and implemen-
tation of protection measures of available drinking
water sources exposed to a heavy impact of anthropo-
genic load. On the other hand, the available hydroge-
ological exploration helps to develop the infrastructu-
re of a city, prepare water management plans, etc.
Urban as well as rural wellfields providing on the ave-
rage more than 10 m%/day of groundwater or serving
50 and more consumers should have the sanitary pro-
tection zones. These zones should be included in the
register of protected territories, human activities in
them should be restricted.

Groundwater is the medium for existence of va-
rious ecosystems. Limitation of human activity within
these ecosystems and their surroundings should be
based on adequate hydrogeological information. This
information is particularly important in the ecosys-
tems given the status of reservations, e.g., the Cep-
keliai and Kamanai wetlands. Some changes in such
ecosystems are directly related to variations of the
shallow groundwater balance, caused by the impact
of human activities and climatic factors. Therefore,
when planning and implementing complexes of
protection means for the above-mentioned ecosys-
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tems, it is necessary first of all to evaluate the hyd-
rogeological conditions of the ecosystems.

Spatial (territorial) planning tasks should beco-
me a major focus of local municipalities.

1.2.2. Local tasks for organisation of groundwater
protection and management

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

1. Topical objectives of the organisation and
management of groundwater protection are as
follows:

1.1. to complete an inventory of polluted terri-
tories and other possible pollution sources, to
evaluate their impact on the environment and
groundwater, to prepare a programme of mana-
gement of such territories;

1.2. seeking to prevent pollution of groundwa-
ter; to complete an inventory of technically ne-
glected wells which are no longer in use, to
prepare a programme of their management;
1.3. to establish sanitary protection zones of well-
fields and improve protection, taking into con-
sideration the conditions of natural vulnerability
of groundwater.

The main strategic goal here is registration and
management of polluted territories and potential
contaminant sources. During the last decade more
than two thousands of potential groundwater pollu-
tion sources have been registered. The list includes
former military bases, landfills, pesticide warehou-
ses and storages, fuel stations and oil bases. Preli-
minary investigations have proved that most of them
contaminate groundwater, are hazardous to drinking
water resources in the urban and rural settlements.
Often polluted territories are returned to the own-
ers or sold without assessment of their impact on
the environment and groundwater. Up till now the
programme for the management of such territories,
requirements for their exploration, time schedule,
etc. has not been prepared.

An equally important groundwater protection
problem is the management of abandoned wells. In
the database of the Geological Survey, information
on more that 20,000 drilled wells earlier used for
water supply is available. Part of them became in-
significant during the land reform and part are not
used any more. These drilled wells gradually turn
into groundwater pollution sources. The owners and
municipalities are responsible for their maintenan-
ce. To solve this problem, well inventory and regist-

44

ration is needed as well as preparation of a separa-
te programme. Otherwise abandoned wells will be-
come long-term groundwater pollution sources, and
the local problem might develop into regional in
future.

The second task is establishment of sanitary pro-
tection zones for the wellfields and improvement of
protective actions, taking into account the ambient
conditions of groundwater.

The sanitary protection zones (SPZ) occupy
rather large areas and often do not correspond to
the needs of the infra-structural development of a
city. Taking into consideration the present possibili-
ties of mathematical modelling, the boundaries of
SPZ could be specified and protection actions regu-
lated when needed.

Assessment of ambient groundwater conditions
is also very important for planning groundwater pro-
tection regulation actions and measures for land-
fills, storages of oil products and other hazardous
materials.

1.2.3. Groundwater monitoring

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

It is very important to optimise the system of
groundwater monitoring, to adapt it to a river
basin management structure. Links between the
groundwater and the surface water monitoring
systems must be established. It is necessary to
expand the state monitoring of groundwater —
to include sealed (reserved) observation wells
and wellfields, to create a special regional sur-
veillance network for the monitoring of nitrates.

The main strategic task for the whole three-level
monitoring system endorsed by the law is the fur-
ther development and improvement of groundwater
monitoring.

The most important task in modifying the state
monitoring system is its harmonisation with the EU
requirements. The present state monitoring system
has first to be adjusted to a river basin manage-
ment structure. Secondly, links between the surface
and the groundwater monitoring systems must be
established. And thirdly, the spectrum of tasks for
state groundwater monitoring should be extended.
State groundwater monitoring has to be strengthened
and a special regional monitoring of nitrates should
be introduced.

The state groundwater monitoring programme is
prepared for 5 years. As the integrated monitoring
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structure for the EU countries in not yet clear, the
national monitoring programme prepared in 2000
will be a transitional one. The programme includes
the development plan of the monitoring network,
which will consist of reserve observation wells and
characteristic wellfields.

For the progress of municipal monitoring, some
normative and methodical documentation is missing
at the moment. Among them the statute for perform-
ing municipal monitoring, which has to be prepared
by the Association of Municipalities, is to be mentio-
ned first of all. Monitoring on the municipal and state
levels described in the Law of Environmental Moni-
toring is almost identical. Differently from the state
level, however, where strategic questions of environ-
mental protection prevail, the municipal monitoring
should be focused on solving the daily practical tasks.
Environmental monitoring covers several different geo-
spheres. To each of them the distinct monitoring ob-
jectives and their implementation ways will be pres-
cribed. Groundwater monitoring on the municipal level
most precisely could be described as an information
system covering data of all observations accomplished
on the territory of the municipality and applied for
planning and implementation of protection actions for
drinking (mineral) water sources and solving potable
water supply tasks. The structure and standard func-
tions of the system have to be described in the metho-
dical recommendations.

Monitoring on the economical entity level is ap-
plied in order to control the impact of economical
activities on the environment. On the other hand,
groundwater monitoring at the economical entity le-
vel is an important source of information on the
anthropogenic load of the territory. This informa-
tion is valuable for local municipal institutions ma-
king decisions on protection of drinking water sour-
ces. The municipalities actually are the main users
of such information. In this resput, the most impor-
tant task is establishment of legal links between the
monitoring of municipal and local levels. The moni-
toring of economical entities could function as an
integral part of municipal monitoring. In spite of
the fact that some normative documents are pre-
pared, methodical recommendations complying with
the EU water directives are needed for the further
development of groundwater monitoring of econo-
mical subjects.

1.3. DISSEMINATION OF INFORMATION ABOUT
GROUNDWATER RESOURCES AND THEIR PROTECTION

From “The 2002-2010 Strategy of Groundwater
Use and Protection”

It is necessary to constantly inform State insti-
tutions and agencies, residents about problems
pertaining to groundwater use and protection.
It is planned to issue many publications related
to geology and hydrogeology, which would in-
form about groundwater quality and protection.
Institutions exercising environmental investiga-
tions and control should publish information
folders (leaflets) for State institutions and agen-
cies, the general public (including schools and
pre-school establishments). It is planned to dis-
seminate information in Lithuania and abroad
through the Internet in a specially designed web-
site.

The main tasks are:

* to provide information needed for groundwa-
ter use and protection management;

* to disseminate information for the society.

The main principles of education of the society
are outlined in the document “The strategy and ac-
tion programme for environmental education of the
society in the Republic of Lithuania”. According to
this document, the formal educational institutions
as well as informal ones working in the field of
environmental management could perform environ-
mental education. Geological organisations belong
to informal institutions.

Education of the society in water use and pro-
tection issues should be one of the priorities when
disseminating information on geology and hydrogeo-
logy. Therefore it should be planned to publish ma-
ny thematic papers on the basic topics of hydrogeo-
logy, informing the society on groundwater quality
and protection problems. It is also important that
beside papers the institutions performing environ-
mental investigations and control could publish po-
pular information leaflets for a wide part of society,
schools and pre-school establishments.

An important role in disseminating information
within the country and internationally will be played
by the Internet.

References

Gedzitnas P, Gregorauskas M., Klimas A. 1999. Antroji
regioninio pozeminio vandens iStekliy jvertinimo stadija.
Geologijos akiraciai. 3(35). 16-25.

Gregorauskas M., Klimas A., Giedraitis R. 1998. Uzters-
to gruntinio vandens jtakos giliems vandeningiems hori-
zontams vertinimas. Giliy vandeningy horizonty eksploata-
cija ir geriamojo vandens kokybés gerinimo problemos. Tarpt.
konf. pranesimy medziaga. Vilnius—Klaipéda. 33-36.
Juodkazis V., Suveizdis P, Rasteniené V. 1997. Geother-
mal and mineral water resources of Lithuania. Mineral

45



Wytautas Juodkazis, Kestutis Kadiinas, Algirdas Klimas

and Thermal Groundwater Resources. London: Cambridge
University Press. 281-316.

Klimas A. 1998. Giliy vandeningy horizonty eksploataci-
jos hidrogeologines problemos. Giliy vandeningy horizonty
eksploatacija ir geriamojo vandens kokybeés gerinimo proble-
mos. Tarpt. konf. pranes§imy medziaga. Vilnius-Klaipéda.
25-28.

Klimas A. 2002. Oksidacijos-redukcijos procesy vaidmuo
formuojantis poZzeminio vandens cheminei sudéciai. Geo-
logija. 40. 46-54 p.

Klimas A., Gregorauskas M. 2002. Groundwater abstrac-
tion and contamination in Lithuania as geoindicators of en-
vironmental change. Environmental Geology. 42(7). 7167-772.
Klimas A., Zuzevi¢ius A. 1998. Svarbiausi technogeniniai
hidrogeologiniai procesai ir jy matematiniai modeliai. Geo-
logija. 23. 130-138.

Lietuvos geologija. 1994. Vilnius: Moksl. ir enciklop. lei-
dykla. 384-387.

Pozeminio vandens naudojimo ir apsaugos 2002-2010 me-
ty strategija / Groundwater use and protection strategy
2002-2010; 2002. A. Domasevicius, V. Juodkazis, K. Ka-
diinas. Vilnius, LGT. 83 p.

HNonkazuc B. M. 1980. dopmupoBaHue U OCBOEHUE
9KCIUTyaTaLlMOHHBIX pecypcoB Moj3eMHbIX Boj [Tpubar-
Tuku. BumbHioc: Mokcnac. 176 c.

Kiumac A. U. 1985. Poibs 61o0- 1 reoXuMUYecKux Oapbe-
POB B 3aIlIUTE ITOA3EMHBIX BOJ OT 3arpsa3HeHUs. [ eonocu-
yecKue Uccie008anus U usyueHue MUHepanrbHo-Cblpbegoi
oasvt JIumosckoii CCP. Matepuans! VII Hay4HOIl KOH-
¢depennuu reosoros JIuteel. BubHIoC, HOSIOpE 1985 1.
227-229.

Kimmmac A. U., MMaykmrue B. T1. 1990. Opranmsarms
JIUTOMOHUTOPUHIAa B KapcToBoM pailoHe CeBepHoil
JIutBbl. UHoicenepuas eeonocus. 4. 75-80.

Vytautas Juodkazis, Kestutis Kadiinas, Algirdas Klimas

POZEMINIO VANDENS NAUDOJIMO BEI
APSAUGOS VALDYMO STRATEGINES KRYPTYS IR
PAGRINDINIAI UZDAVINIAI

Santrauka

Lietuva yra bene vienintel¢ Europos $alis, kurioje geria-
majam vandeniui naudojami tik poZeminio vandens iStek-
liai, todél ju eksploatacija ir ypac¢ apsauga turi biti svar-
biausias aplinkosaugos uzdavinys. Dar 1996 m. patvirtin-
toje Lietuvos aplinkos apsaugos strategijoje buvo numaty-
tos svarbiausios gamtosaugos problemos, ju sprendimo bi-
dai ir eiliSkumas. Daugelis Siy priemoniy buvo kryptingai
igyvendinamos, kai kurios jy tesiamos ir dabar.
Lietuvos Respublikos Vyriausybé 2002 mety sausio 25
dienos nutarimu Nr. 107 pritaré PoZeminio vandens nau-
dojimo ir apsaugos 2002-2010 mety strategijai. Si strate-
gija parengta atsizvelgiant | pagrindinj vandens istekliy
valdyma Europos Sajungoje reglamentuojantj norminj do-
kumenta, nustatantj Bendrijos veiksmy vandens politikos
srityje pagrindus — direktyva 2000/60/EB. Si direktyva, de-
talizuojanti pozeminio vandens iStekliy naudojima ir ap-
saugos veiksmus, yra Aplinkos apsaugos strategijos dalis.
1993 m. Lietuvos Respublikos Vyriausybé pritaré geologi-
niy tyrimy programai ,,Geologija — visuomenei“, kurios pa-
grindiniai tikslai liko tie patys. Bendras valstybiniy geolo-
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giniy tyrimy tikslas — informuoti visuomene¢ apie Zemes
gelmes ir jy iSteklius. Si informacija biitina pramonés ir
zemés iikio plétrai, aplinkos apsaugos ir aplinkos forma-
vimui. Pozeminio vandens iStekliy valdymas suprantamas
placiau, todél, be geologinés visuomenes veiklos, aktyviau
turéty dalyvauti ir daugelis Salies institucijy.

Straipsnyje apzvelgtos svarbiausios artimiausio deSimt-
mecio pozeminio vandens tyrimy ir apsaugos kryptys, ku-
rias lemia kelios aplinkybés. Pirma, atkiirus nepriklauso-
mybe ir peréjus prie rinkos ekonomikos santykiy, klostosi
nauja gelo ir mineralinio poZzeminio vandens naudojimo
tvarka, pagrista ekonominio tikslingumo principais. Sie-
kiant racionaliai naudoti pozeminj vandenj ir valdyti jo
apsauga naujomis ekonominémis salygomis, biitina atitin-
kamo lygio hidrogeologiné informacija, parengta atsizvel-
giant | Salies jstatymy nuostatas ir ES direktyvy reikala-
vimus. Antra, racionali pozeminio vandens apsaugos nuo
iSsekimo ir uzterSimo strategija, apsaugos priemoniy ir
veiksmy skirtingais valdymo lygiais planavimas bei jgyven-
dinimas nejmanomas be bitiniausiy nattralios poZeminio
vandens saugos salygu tyrimy, antropogeninés apkrovos
poveikio vertinimo ir ilgalaikiy padariniy prognozes.

Atsizvelgiant | tai, straipsnyje placiau pateiktos pagrin-
dinés strateginés darby ir veiksmy kryptys, skirtos jvertin-
ti poZzeminio vandens isteklius ir racionaliai valdyti jy nau-
dojimg bei apsauga.

Burayrac FOoakasuc, Kacryruc Kanynac,
Aasrupaac Kiumac

CTPATETMYECKUE HAIIPABJIEHUA U
OCHOBHBIE 3AJJAYM ITOJBb30OBAHUA U
OXPAHBI ITOJA3EMHBIX BO/Jl JIMTBBI

Pesowme

JlutBa — enuHCcTBeHHAs cTpaHa B EBpomne, rae B nutbe-
BBIX IEISX HCIIONB3YeTCsS HWCKIIIOYUTEIHHO ITO/I3eMHAas
Boma. Vcrmonp3oBaHME M OCOOSHHO OXpaHa PecypcoB
TOJI3EMHBIX BOJI SIBIISIFOTCSl TJIABHOW IIPHUPOIOXpAHU-
TenbHOM 3ajmaueid. ITpuponoxpaHUTENbHOU CTpaTeruen
Juteel emé B 1996 r. ObITH MPEAYCMOTPEHBI TIABHBIC
MPUPOIOOXPAHHBIE MPOOIEMBI, METOIBI U TOPSAIOK UX
peuieHus. BOABIIMHCTBO NpPEeayCMOTPEHHBIX MEpOo-
npuaATUid ObUIM BHEAPEHBI, HEKOTOPbIE M3 HUX HMEIOT
MPOAOIKEHHE A0 CUX TOp.

Crpaterusi UCHOJIB30BAHUS M OXPaHbl IMOA3EMHBIX
Box Ha mepuon 2002-2010 rr. Osuia omobpena Ilpa-
BUTENHCTBOM JIuTOoBCKOM PecriyOnmuku pemenmnem Ne 107
oT 25.01.2002. Ctpaterust 6pUIa MOATOTOBIIEHA B COOT-
BETCTBUU C TJIABHBIM HOPMATHUBHBIM JTOKYMEHTOM EB-
pomnetickoro Coioza (EC) mo ympaBieHHIO BOTHBIMHU
pecypcaMu, ONpenessiolUM OCHOBBI I€HCTBUM BOJHOMN
nonutuku CoobmectBa ¢ Jdupexktuoir 2000/60/EB.
Hacrosmmas Qupektusa — yacts IlpuponoxpaHuTenbHON
CTpaTeruu, B KOTOPOM AeTaln3UpOBaHbl ACUCTBUS IO
HCIOJIb30BAHUIO U OXPaHE PEecypcoB IOI3EMHBIX BOJ.
B 1993 r. IlpaBurensctBoMm Jlutoeckoii PecnyOmuku
6pu1a Oom0oOpeHa MporpamMma IeOJOTMYECKUX HCCIENo-
BaHMi1 , ['eomorust — oO1ecTBy”, riIaBHbBIE 1IEJTH KOTOPOH
HEe MU3MEHWIHUCh 10 cux nop. OOmas uenbp rocy-
JTAPCTBEHHBIX TEOJIOTMYECKUX HCCIEAOBAHUN — IIpeno-
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craBjieHMe MHPOpMAIUM OOIIECTBEHHOCTH O HeIpax
3emiin U ux pecypcax. Hacrosimas wHpopMmaius He-
00XoaMMa ISl Pa3BUTHS IPOMBIIIICHHOCTH U CETBCKO-
ro XO3siicTBa, s (POPMUPOBAHUS OXPAHBI MPHUPOIBI.
OmHako MoJ yImpaBJeHHEM PecypcaMy MOA3EMHBIX BOJI
TOApa3yMeBaroTCsl OoJiee MUPOKUE ASHCTBHSI, HE TOJIBKO
JEACTBUS TE€OJIOTMYECKONM OOIIECTBEHHOCTH — IOJIKHO
TTOAKITIOYNTECS OOJBIMUHCTBO MHCTUTYIIMA CTPAHBI.

B cratbe mpencraBieH 0030p OCHOBHBIX HaIllpaBiie-
HUM UCCIIEIOBAHMI W OXpaHbl MOJ3EMHBIX BOJ B OYIy-
meM aecatwietu. OCHOBHbBIE CTpATErHYECKUE Harpas-
JIEHUs UCCJIEOBAHUI M OXPaHBbI MOI3EMHBIX BOJ OO0Y-
CJIOBJICHBI HEKOTOPBIMHM OOCTOSTEIbCTBAMU. BO-TIepBBIX,
TOCJIe BOCCTAHOBJIEHUSI HE3aBUCUMOCTU U Mepexofa K
PBIHOYHOH 3KOHOMHKE (OPMHUPYETCS HOBBIH MOPSIOK
[0 WCIOJB30BAHUIO IIPECHOM M MHUHEPAIbHON IMOA3EM-
HOHM BOJbl, OCHOBAHHBII Ha MPUHIUIIAX 3KOHOMHUYECKOH

LeNecoo0pasHoCTU. B Lensx paluoHalIbHOTO MCHOIb30-
BAHUS PECYPCOB IIOJ3EMHBIX BOJ U YIPABJICHUS UMU B
HOBBIX SKOHOMHMYECKUX YCIOBUSX HEOOXOAMMAa Te0JIOTH-
yeckast HHGOpPMAIUS COOTBETCTBYIOIIETO YPOBHS, MOA-
TOTOBJICHHASl B COOTBETCTBUM C 3aKOHAMH CTPAaHBI U
TpeboBannsamu aupekTnB EC. Bo-BTOphIX, 000CHOBaHIE
CTpaTeruyd palMOHAJIbHOM OXpaHbl MOA3EMHBIX BOJ OT
HCTOILEHUS] U 3aTrPsI3HEHUS], TUNIAHUPOBAHUE M BHEIPEHHE
OXPAHMUTEIBHBIX MEPONPUATHII HAa pa3HBIX YPOBHAX
YIIPABJIEHUS] HE BO3MOXHBI O€3 UCCIENOBAaHUM HaTypasb-
HOI 3alIMTBl MOJ3E€MHBIX BOJ, OLEHKU BO3AEHCTBUS
AHTPOIIOT€HHOM HArpy3Kd M IIPOTHO3a AOJIOCPOYHBIX
ITOCTIEACTBHI.

Hmes 310 B BUy, B CTaThe LIUPOKO NPEACTABIEHBI
OCHOBHBIE CTpAaTETHYECKHE HAIIPaBJICHHUS DPAbOT IO
OLIEHKE PECYpPCOB IOJA3EMHBIX BOJ, UX PALlUOHAIBHOMY
HCIIOJIB30BAHUIO U OXpPAaHeE.
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