
sium-bearing series for hosting a HRW repository is less
probable than of the halite, because the close proximity of
the projected repository to potassium-magnesium salt lay-
ers may be hazardous to the environment, as it was men-
tioned by German geologists (Bornemann et al., 2004).

The halite series almost does not contain potassium salt
and it is characterized by an extremely high NaCl content
ranging from 85% to 90%. Its roof occurs in the depth
range from 365 m to 4700 m and thickness varies between
50 m and 3250 m averaging 550 m. The halite sequence is
mainly built of rock salt represented by mostly light-grey
varieties, poor in KCl, MgCl2, CaCl2, Br and other
halophilic minor components. The presence of pure rock
salt members more than 100 m in thickness in the halite
sequence makes it promising for hosting repositories of
nuclear waste.

The plan of activities necessary in selecting a site for
HRW geological disposal should comprise the following
steps: 1) detailed study of structural and textural features as
well as composition of the salt rocks from the Pripyat
Trough to provide theoretical grounds of their possible use
for hosting subsurface repositories; 2) creation of a data

bank of drillings and geophysical investigations of the
Upper Famennian strata; 3) selection of criteria that can be
used in searching for promising salt structures suitable for
hosting radioactive waste repositories; 4) division of the
Pripyat Trough territory into regions showing various pos-
sibilities of hosting HRW repositories according to the
selected criteria; 5) geological, hydrogeological, tectonic
and neogeodynamic characterization of promising salt
structures; 6) simulation of probable neogeodynamic sce-
narios of the evolution of salt structures selected for host-
ing HRW repositories.
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Solankowy wêze³ gordyjski

Andrzej Maciejewski
1

The brine management — the Gordian knot in constructing the cavern storage facilities

A b s t r a c t. In Poland is observed the growing interest in use of salt caverns for storing energy raw materials, oil derivatives and
industrial waste. This interest, mainly platonic, is not comparable to the high importance of this problem in the western countries.
Since completion of the modern stores of natural gas in the Mogilno dome and of petroleum and fuels in the Góra dome, this branch of
industry has been abandoned for years while our western neighbours consequently and intensively develop the business of cavern stor-
age. However, recently some new ideas related to this concept are appearing. In discourses and publications the cavern properties are
widely discussed (especially the favourable ones) as well as geological aspects of storages location. The range of proposed media to be
stored in caverns is wide: natural gas, petroleum and fuels, reactants for chemical synthesis, hazardous wastes, radioactive waste or
even sequestrated CO2. Location of a cavern system is selected on the basis of the following criteria 1) investors’production and indus-
trial needs; 2) geological and mining conditions; 3) water and brine management; 4) safety of the natural environment.
What is the actual knowledge of the underground storage in Poland? Designers and builders of cavern storages basically accept the
range of investors’needs reserving themselves the right to discuss general feasibility of specific tasks. Regional geological and mining
conditions in Poland are well known, but still detailed researches for the needs of documentation of selected diapir and stratiform
structures are necessary.
The key problem in the water and brine management (especially in the case of liquid products to be stored) is less recognized and it is
usually solved as late as at the stage of technical designs. Strategic issues stemming from this problem in the case of extension of exist-
ing cavern storages are discussed superficially or even left out. The reason for such situation is difficult or even tender character of the
problem. It must be emphasized that the present possibilities of brine managing within the Poland territory are exhausted. The brine
dumping to the Baltic Sea is difficult, expensive, and quantitatively limited in terms of natural environment protection. Here are dis-
cussed the general strategic directions to create prospective solutions.

Obserwujemy w Polsce wzrost zainteresowania
wykorzystaniem kawern w z³o¿ach soli kamiennej do
magazynowania i sk³adowania wielu ró¿nych surowców

energetycznych, produktów ropopochodnych i odpadów
przemys³owych. Zainteresowanie to jest bardzo ma³e,
w porównaniu z uwag¹, jak¹ siê poœwiêca temu czynnikowi
bezpieczeñstwa energetycznego i ekologicznego w kra-
jach zachodnich. W Polsce po wybudowaniu nowocze-
snych magazynów — gazu ziemnego w Mogilnie oraz
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ropy i paliw w Górze — na lata zaniechano rozwoju tej
dziedziny gospodarki. Dla porównania nale¿y stwierdziæ,
¿e u naszych zachodnich s¹siadów mamy do czynienia z
niezwyk³¹ koniunktur¹ w tej bran¿y. Jednak¿e i w kraju
odnotowujemy ostatnio coraz wiêcej przejawów zaintere-
sowania t¹ problematyk¹. W dyskusjach i publikacjach s¹
omawiane parametry kawern (szczególnie te korzystne)
oraz geologiczne aspekty lokalizacji magazynów i sk³ado-
wisk. Propozycji zastosowania magazynów kawernowych
jest wiele, a mianowicie: gaz ziemny, ropa naftowa i pali-
wa, reagenty syntez chemicznych, odpady niebezpieczne,
odpady radioaktywne, a nawet sk³adowanie CO2. Wyboru
lokalizacji zespo³u kawern dokonuje siê, z regu³y bior¹c
pod uwagê nastêpuj¹ce kryteria:

� potrzeby produkcyjne i logistyczne inwestorów,
� warunki geologiczno-górnicze,
� gospodarkê wodno-solankow¹,
� bezpieczeñstwo ekologiczne.
Jak zatem przedstawia siê stan wiedzy o tych zagadnie-

niach? Œrodowisko projektantów i wykonawców magazy-
nów kawernowych w zasadzie przyjmuje do wiadomoœci
potrzeby inwestorów, zastrzegaj¹c sobie prawo dyskuto-
wania o generalnej wykonalnoœci zadañ.

Regionalne warunki geologiczno-górnicze s¹ w Pol-
sce dobrze rozpoznane. Konieczne s¹ natomiast szcze-
gó³owe badania dokumentacyjne wybranych wysadowych
lub pok³adowych struktur solnych. Wêz³owemu zagadnie-
niu gospodarki wodno-solankowej (szczególnie w przy-
padku magazynów produktów ciek³ych) poœwiêca siê ju¿
mniej uwagi, pozostawiaj¹c jego rozwi¹zanie twórcom
projektów technicznych. Strategiczne problemy, zwi¹-
zane ze znaczn¹ rozbudow¹ magazynów kawernowych,

s¹ omawiane skrótowo lub w pewien sposób przemil-
czane.

Nale¿y wyraŸnie stwierdziæ, ¿e obecnie mo¿liwoœci
zagospodarowania solanki na obszarach wewn¹trz kraju s¹
wyczerpane. W rejonie nadmorskim zrzut solanki do
Ba³tyku, ze wzglêdu na wymogi ochrony œrodowiska, jest
trudny, kosztowny i ograniczony iloœciowo.

Wskazano strategiczne kierunki dzia³añ umo¿li-
wiaj¹cych rozwi¹zanie tego problemu, wykorzystuj¹c
dane, uzyskane w wyniku niezamierzonego „makroekspe-
rymentu”, jakim by³o zrzucanie zasolonych wód kopalñ
Górnoœl¹skiego Okrêgu Przemys³owego do Wis³y (przez
wiele lat zrzucano — w przeliczeniu na chlorek sodu —
2 mln t rocznie). Skutki takiego zrzutu solanek zosta³y
szczegó³owo i w ujêciu wielodyscyplinarnym przebadane,
zanalizowane i opublikowane w ramach grantu badawcze-
go, zrealizowanego dziêki Komitetowi Gospodarki Wod-
nej PAN, Narodowemu Funduszowi Ochrony Œrodowiska i
Gospodarki Wodnej, Okrêgowej Dyrekcji Gospodarki
Wodnej w Krakowie i Zak³adowi Ochrony Wód IMGW
Kraków. Podobna sytuacja mia³a miejsce w dorzeczu Odry,
nie uzyskano jednak bli¿szych informacji na ten temat. Byæ
mo¿e jest to kwestia up³ywu czasu lub nie wykonano takie-
go opracowania dla tego regionu.

Na podstawie uzyskanych informacji i danych liczbo-
wych przeprowadzono próbê wskazania kierunków
dzia³añ, które w maksymalnym stopniu uniezale¿ni³yby
gospodarkê magazynów kawernowych od trendów i fluk-
tuacji w przemyœle chemicznym oraz dotycz¹cych
gospodarki solank¹. Wskazano te¿ na mo¿liwoœci sku-
tecznego wykorzystania zjawisk naturalnych podczas jej
zagospodarowywania — z zachowaniem wszystkich zasad
ochrony œrodowiska.

Problem zrzutu solanki do Zatoki Puckiej

Lidia Kruk-Dowgia³³o
1
, Jacek Nowacki

2
, Rados³aw Opio³a

1

Brine discharge to the Puck Bay — a real problem for future investments

A b s t r a c t. Building of gas storage facilities (underground caverns) in the Kosakowo district by salt body leaching is the second
investment of that kind in Poland. However, for the first time brine is to be discharged to the marine environment of the Puck Bay — the
area protected within the Natura 2000 network. Over the world, technologies producing brine as a byproduct and its discharge to the
water bodies are commonly applied. In regard to marine waters, brine concentration is essential, less than its composition.
Procedures preceding the construction of caverns in the Kosakowo district lasted from 1998 to 2008 when the investor finally obtained
environmental permit. Selection of the Puck Bay for brine discharge resulted from proximity of salt deposits and from economic rea-
sons, i.e. cost-effectiveness of constructing a pipeline for brine produced in 10 caverns. The main problem of such an investment in
marine environment was to meet the requirements of regional authority on not more than 0.5 PSU increase in salt concentration in the
close area of discharge outlet (measured over the seabed); a basic salinity amounting 7.5 PSU. This condition should minimize the neg-
ative influence of 3.6 million ton of brine discharged during ten-years period into the Puck Bay.
During ten years of preparatory works no study was conducted to assess the impact of brine discharge on marine environment, particu-
larly on marine organisms. The only calculations and modeling regarded efficiency of brine diffusion in the water column as it was
essential to design diffusers (IBW PAN & Deltares Institute in Netherlands). The studies showed that application of selected technical
solutions should enable meeting requirements of regional authorities. The results were incorporated in 2007 Report on Environmental
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