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A b s t r a c t . Preliminary valorisaion of the Major Groudwater Basins, including the assesment of groundwater
useful properties, as well as necessity and order of protective measures (Paczyñski, 2003) is a research project
undertaken by Polish Geological Institute at the request of the Minister of Environment. The PGI performed an
assessment of the MGBs taking into account a wide range of aspects and with use of various documentations,
results of studies, publications, archival and cartographic data. The two years hydrogeological research was
cartographically summarized in the Map of Preliminary Valorisation of the Major Groundwater Basins in 1 : 500,000
scale, which is another step in documenting the Major Groundwater Basins. The valorisation revealed that most of
the documented MGBs urgently require establishing protective zones and that there is an pressing necessity of
implementing and designating “Strategic Groundwater Basins”.
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The Polish Geological Institute (PGI) participated sin-
ce the 1980s in creating the Map of the Major Groundwater
Basins of Poland needing special protection in 1 : 500,000
scale (Kleczkowski, 1990), coordinated by the AGH Univer-
sity of Science and Technology in Cracow, preparing a stu-
dy of future valorisation of groundwaters (Paczyñski, 1988),
and later was a contractor in updating the Map of the Major
Groundwater Basins of Poland in 1 : 500,000 scale
(Skrzypczyk, 2000–2004) and principal contractor of the
Hydrogeological Map of Poland in 1 : 50,000 scale (Mapa,
1996–2004). At the request of the Minister of Environment,
the PGI undertook the research project Preliminary valori-
sation of the Major Groundwater Basins, including the
assessment of groundwater useful properties, as well as
necessity and order of protective measures (Paczyñski,
2003). The study was done in the Department of Hydro-
geology and Engineering Geology PGI in 2002–2003, in
cooperation with scientists from renowned geological univer-
sities. The two years hydrogeological research resulted in
publishing the Map of Preliminary Valorisation of the Major
Groundwater Basins in 1 : 500,000 scale, another cartogra-
phic study in overview scale, and thus another step in docu-
menting the Major Groundwater Basins (Fig. 1).

Scope of work

When starting the work on this project, the PGI used
the results of regional documentation studies on disposa-
ble resources of groundwaters, estimates of perspective
groundwater reserves originally intended for water mana-
gement purposes, 55 hydrogeological documentations of
the Major Groundwater Basins (MGB) in 1 : 50,000 scale,
Hydrogeological Map of Poland in 1 : 50,000 scale, as well
as other studies and publications on this topic, especially
those concerning water quality and hazards to the MGBs
(Paczyñski, 1994, 1995, 2002; Ulman-Bortnowska, 1995).
Additionally, the work on timeline of studies on the MGBs,
a document of the Ministry of Environment Hydrogeologi-
cal Policy of the Ministry of 1994, and its later version,
updated with help of PGI experts in 1998.

Within the main scope of the project, the Polish Geolo-
gical Institute proposed an assessment of the MGBs accor-
ding to their usefulness rank, degree of anthropogenic
changes, pollution resistance, economic aspects of the pro-
tective recommendations and values of water usage fees.
The assessment included evaluation of all MGBs documen-
ted in detail (1 : 50,000) and in overview scale (1 : 500,000).

The assessment of the MGBs was done in various ways.
For those documented in detail, the evaluation involved,
e.g., comparing predicted values (from overview studies)
with actual data (detailed studies). Additional criteria were
established for valorisation score and ranking of establis-
hing protection zones. For those documented in overview
scale, the evaluation was more in-depth, because the study
not only suggested the sequence of their further documen-
ting, but also their possible removal from the list.

Finally, the work on preliminary valorisation of the
Major Groundwater Basins included:

� Evaluation of 125 Major Groundwater Basins (50
documented and 75 undocumented ones) scheduled for
documenting their abundance, quality and strategic impor-
tance for water availability by the Hydrogeological Policy
of the Ministry;

� Assessing the risk of pollution of the MGBs, related
to current management, especially in their recharge areas.
The work was based on existing hydrogeological docu-
mentations and cartographic materials;

� Proposing the order of further work on yet undocu-
mented MGBs to be funded by the National Fund of Envi-
ronmental Protection and Water Management.

The project led to a preliminary valorisation of the
MGBs. The results were compared with values shown in
the Map of Areas of the Major Groundwater Basins (MGBs)
in Poland Needing Special Protection in 1 : 500,000 scale
(Kleczkowski, 1990), four major criteria of recognizing an
MGB were analysed in each case, the degree of risk to the
groundwaters and urgency of establishing protective zones
for documented groundwater basins were estimated.

The preliminary valorisation of yet undocumented
MGBs was based on analysing new regional studies from
the areas of particular MGBs and the Hydrogeological Map
of Poland in 1 : 50,000 scale, as well as the Map of Areas of
the Major Groundwater Basins (MGBs) in Poland Needing
Special Protection in 1 : 500,000 scale (Kleczkowski, 1990).
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Methods

The study required analysing huge amount of hydroge-
ological documentations, archival and cartographic data.
To organize these information, MGB charts were created to
provide a comprehensive compilation of necessary data on
each groundwater basin as a basis to performing the preli-
minary valorisation of the Major Groundwater Basins, gro-
up classification and lastly the ranking list of the MGBs.
The original MGB chart layout was designed by a team led
by Prof. J. Przyby³ek and Prof. J. Górski from Poznañ. The
final information MGB chart layout, modified according to
comments of the whole project team was the basis for com-
piling a digital database on the MGBs (currently as MS
Access spreadsheets), with easy update options. The expan-
ded version of an MGB chart includes additionally a met-
hodic part on assessing water-bearing capacity of an MGB.
This important add-on to the methodology of documenting
the MGBs was provided by Prof. S. Witczak et al. (1999).

The study contains evaluation and classification of MGBs
with a valorisation method developed by Prof. B. Paczyñski,
with improvements added after analysis of the documenta-
tion materials.

Results

The results of preliminary valorisation and classifica-
tion of the MGBs of Poland were presented as text descrip-
tions, tables and maps. The effects are as follows:

1. Compiled were 125 basin charts; the basin charts form
the basic documentation for further work on valorisation and
group classification (thus expanding the information content
of the MGB database within the HYDRO databank; Skrzyp-
czyk, 2000–2004, 2005).

2. Two tabulated ranking lists:
� Sequence of establishing protection for the 50 docu-

mented MGBs,
� Sequence of documenting the other 75 MGBs.
3. Additional documents (ranking lists, necessary funding

and preliminary schedule) were provided for the Appendix to
the Hydrogeological Policy of the Ministry stating the Mini-
stry plans for further documentation of the MGBs (Polity-
ka, 1994).

4. The preliminary valorisation of the MGBs allowed up-
date of the Map of the Major Groundwater Basins in 1 : 500,000

scale.

922

Przegl¹d Geologiczny, vol. 53, nr 10/2, 2005

PAÑSTWOWY INSTYTUT GEOLOGICZNY

PAÑSTWOWA S£U¯BA HYDROGEOLOGICZNA

MAPA WSTÊPNEJ WALORYZACJI
G£ÓWNYCH ZBIORNIKÓW WÓD PODZIEMNYCH

Skala 1 : 800 000
0 5 10 15 20 25km

GZWP w oœrodkach:
zbiorniki nieudokumentowane

granice wg A. S. Kleczkowski (red. 1990)
zbiorniki udokumentowane

granice zmodyfikowane w wyniku szczegó³owego rozpoznania
(stan na listopad 2002)

porowym

szczelinowym
i szczelinowo-porowym

szczelinowo-krasowym

Waloryzacja i ranking GZWP:
- opis zbiornika

- opis zbiornika nie objêtego zleceniem (waloryzacj¹)

- nr zbiornika wg A. S. Kleczkowskiego 1990

- grupa i podgrupa waloryzacyjna:

grupa nr 1
grupa nr 2
grupa nr 3
grupa nr 4
grupa nr 5
grupa nr 6

- kolejnoœæ zbiornika w grupie
- g³ówne piêtro wodonoœne zbiornika

wiek i typ GZWP
Q - zbiornik w czwartorzêdzie

Qd - dolin

Qp - pradolin

Qk - dolin kopalnych

Qs - sandrów

Qm - miêdzymorenowe

Tr - zbiornik w trzeciorzêdzie

Tr , Cr - zbiornik we fliszu karpackim

Cr - zbiornik w kredzie górnej

Cr - zbiornik w kredzie dolnej

J - zbiornik w jurze górnej

J - zbiornik w jurze œrodkowej

J - zbiornik w jurze dolnej

T - zbiornik w triasie œrodkowym

T - zbiornik w triasie dolnym

D - zbiornik w dewonie

Pz - zbiornik w utworach starszych od dewonu

f f

3

1

3

2

1

2

1

2,3

- zasoby dyspozycyjne zbiornika (tys. m3/dobê)
(kolor zielony - zasoby zatwierdzone)
(kolor czerwony - zasoby szacunkowe;
wg A. S. Kleczkowskiego 1990)

- œrednia g³êbokoœæ ujêæ wód podziemnych (m)

Administracja
Granice administracyjne

województw

powiatów

gmin

Miasta i miejscowoœci
wojewódzkie

powiatowe

gminne

Inne oznaczenia
Granice obszaru dzia³alnoœci Regionalnych
Zarz¹dów Gospodarki Wodnej

Parki narodowe

Parki narodowe projektowane

Obszary chronionego krajobrazu

Rzeki

Jeziora

Kompleksy leœne

Arkusze mapy topograficznej w skali 1:50 000

numer arkusza wg skorowidza PIG

Zespó³ autorski:
dr Les³aw Skrzypczyk - kierownik zespo³u
prof. dr hab. Bronis³aw Paczyñski - red., dr Stanis³aw D¹browski,
prof. dr hab. Józef Górski, dr Piotr Herbich, mgr Tadeusz Hordejuk,
dr Andrzej Kowalczyk, mgr Krzysztof Nowicki, dr Zbigniew Nowicki,
prof. dr hab. Jan Przyby³ek, prof. dr hab. Andrzej Sadurski,
prof. dr hab. Stanis³aw Witczak
Opracowanie komputerowe:
mgr Mateusz Hordejuk, Jolanta Kublik, mgr Grzegorz Mordzonek,
mgr in¿. Dorota Wêglarz

Materia³y wykorzystane w opracowaniu mapy:
- Mapa Obszarów G³ównych Zbiorników Wód Podziemnych
(GZWP) w Polsce Wymagaj¹cych Szczególnej Ochrony
(Red. A. S. Kleczkowski), 1990

- Szczegó³owe dokumentacje hydrogeologiczne GZWP
w skali 1:50000 opracowane w latach 1996-2002

- Dane hydrogeologiczne zgromadzone w Centralnym Banku
Danych Hydrogeologicznych HYDRO

- Mapa hydrogeologiczna Polski 1:50000, 1996 - 2002
- Atlas hydrogeologiczny Polski 1:500000, 1993 - 1995
- Mapa hydrogeologiczna Polski 1:20000, 1972 - 1984

Warszawa, listopad 2003

Wykonano na zamówienie Ministra Œrodowiska
Sfinansowano ze œrodków Narodowego Funduszu

Ochrony Œrodowiska i Gospodarki Wodnej

- pozycja rankingowa zbiornika

596

£ÓD�

CHE£M

Borki

50-80

Cr3

NARODOWY FUNDUSZ OCHRONY
ŒRODOWISKA I GOSPODARKI WODNEJMinisterstwo Œrodowiska

50-80
25 25

50-80
25336 64 6 36 Cr3

20
20324 Qk

336

64

6 3 66 6-

- 3

Fig. 1. The Map of Preliminary Valorisation of the Major Groundwater Basins presents the results of studies on valorisation and ranking
of the Major Groundwater Basins of Poland



The MGB database has been updated with the ranking
and valorisation results, and the MGB data documented in
detailed scale. The valorisation revealed that most of the
documented MGBs urgently requires establishing protec-
tive zones, thus confirming the generally correct order of
documenting the MGBs assumed by the Ministry of Envi-
ronment.

The study contains a preliminary proposition of deta-
iled documentation (1 : 50,000) of other groundwater basins
(an MGBs documentation schedule), together with a preli-
minary estimate of the costs. These documents can become
Appendices to the Hydrogeological Policy of the Ministry,
establishing the directions for further studies.

The studies were cartographically summarized in the
Map of Preliminary Valorisation of the Major Groundwa-

ter Basins in 1 : 500,000 (Fig. 1).
The first and second ranking groups of the documented

reservoirs, requiring urgent establishing protective zones,
contain 26 MGBs. This category includes aquifers not
insulated from the surface pollution, with symptoms of
anthropogenically changed chemistry of groundwaters,
being the main source of water for local populations, inten-
sely managed.

The third and fourth ranking groups of the documented
reservoirs, requiring establishing protective zones in the
next order, contain 17 MGBs. This category includes aqu-
ifers with good to moderate water quality, with no symptoms
of anthropogenically changed chemistry of groundwaters,
partly insulated from surface pollution, being the main
source of water for local populations.

The fifth ranking groups of the documented reservoirs,
requiring establishing protective zones in the third phase,
contains 2 MGBs. This category includes aquifers with
good to moderate water quality, well insulated from the
surface pollution.

The sixth ranking groups of the documented reservoirs,
requiring establishing protective zones in the fourth phase,
contains 4 MGBs. This category includes aquifers of medium
to low pollution resistance, with alternative water supplies
for the population.

The first and second ranking groups of the undocumen-
ted reservoirs, requiring urgent completion of hydrogeolo-
gical documentation in order to establish protective zones,
contain 19 MGBs. This category includes aquifers not
insulated from the surface pollution, prone to anthropoge-
nic changes to chemistry of groundwaters, being the main
collective source of water for local populations, intensely
managed.

The third and fourth ranking groups of the undocumen-
ted reservoirs, requiring completion of hydrogeological
documentation in the next order, contain 26 MGBs. This
category includes aquifers partly insulated from surface
pollution, with good to moderate water quality, being the
main source of water for local populations.

The fifth ranking groups of the undocumented reservo-
irs, requiring completion of hydrogeological documenta-
tion in the third phase, contains 17 MGBs. This category
includes aquifers well insulated from the surface pollution.

The sixth ranking groups of the undocumented reservo-
irs, requiring completion of hydrogeological documenta-
tion in the fourth phase, contains 5 MGBs. This category
includes aquifers of medium to low pollution resistance,
with alternative water supplies for the population.

An urgent task for the Polish hydrogeology is to begin
work on implementing and designating “Strategic Groun-
dwater Basins”. From among the Major Groundwater
Basins in Poland, there should be selected those with para-
mount importance for supplying water for people and eco-
nomy, especially in emergency situations (disasters). For
Regulations should be formulated concerning availability,
usage and protection of the Strategic Groundwater Basins
in normal and critical conditions. This is of great importan-
ce for enhancing the security of people and national econo-
my in case of catastrophic events. An additional important
element of this work is providing much better protection of
resources and quality of selected most valuable groundwa-
ter reservoirs. This task should be undertaken as soon as
possible by the national hydrogeological survey.

According to the EU policy, groundwaters are regarded
as strategic reserves for the surface waters and should be
protected as a whole. However, the current economic situ-
ation and available resources dictate concentrating efforts
on those MGB recharge areas that are under highest risk of
degradation.
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