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1. GENERAL INFORMATION

The Kréléwka tender area is

blocks (Fig. 1). The precise location is defined by

geographical coordinates listed below.

Bor der 1992 coordinate system
points X Y
1 219 222.83 593 635.80
2 219 097.84 585 896.39
3 230 574.94 585 908.57
4 230 387.33 586 612.41
5 230 129.81 587 578.58
6 230 695.48 588 000.81
7 231 480.47 587 931.12
8 23172224 587 909.65
9 232 471.03 593 346.94
10 231 307.28 593 379.29
11 231 483.34 599 704.92
12 232 886.19 599 665.94
13 232 987.60 601 605.37
14 235 643.89 601 614.75
15 238 239.18 593 185.13
16 238 495.59 597 181.46
17 240 244.08 603 139.26
18 232 835.11 603 321.97
19 224 314.01 603 486.16
20 224 307.00 594 218.00
21 224 312.00 593 148.00
22 223 753.00 592 883.00
23 222 376.00 593 612.00
excluding the area defined by 1992 coordinates:
24 231 205.68 593 057.09
25 229 896.05 590 812.71
26 229 522.45 591 422.53
27 228 259.24 592 785.91
28 227 577.81 593 473.94
29 227 414.69 594 478.02
30 227 631.19 595 471.97
31 228 047.61 596 090.68
32 228 616.59 594 935.78
33 228 919.08 594 657.77

Tab. 1. Border points coordinates of the Kréléwka tender area
(Fig. 1).

located onshore Administrative centre:
in the southern Poland, in the 393 and 413 concession e

Matopolskie province; Bochnia county,
communes: Bochnia (participation in the
tender area 25.78%), Drwina (1.59%),
Nowy Wisnicz (8.57%), Lapanow (22.89%),

Trzcinana (0.12%); Milenice county,
commune; Raciechowice (6.47%);
Wieliczka county, communes: Gdéw

(27.34%), Kiaj (0.29%).

The Krélowka tender area was previously subjected

to hydrocarbonprospectionand explorationconcession
No. 39/99/p “Wysoka-tapandw”(PGNIG — Polish Oil

and Gas Company). Currently, two concessions
No. 35/99/p ,Wisnicz-Tuchéw” and No. 35/2000/p
~Ktaj-Krzeczéw-Zabno-tctowice-Zaboréw-Tarnéw
Wierzchostawice” (PGNiG - Polish Oil and Gas
Company), as well as the Bochnia tender area from 2nd
licensing round and the Proszowice W tender area from
3rd licensing round are adjacent to the Kréléwka tender
area (Fig. 1).

The main exploration targets in the Kréléwka tender area
are relatedto conventionaloil and gas accumulations
in the:
 Carpathian Silesian and Sub-Silesian units,
« autochthonous Miocene of the Carpathian Foredeep,
» Paleozoic-Mesozoic (Devonian, Carboniferous, Ju-
rassic and Cretaceous) basement of the Carpathian
units.
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Fig. 1. Border points of the Kréléwka tender area and location of the hydrocarbon concessions

in the neighborhood as of 31-07-2019 (CBDG, 2019).



2. GEOLOGY
2.1. GENERAL GEOLOGICAL DESCRIPTION

The Krélowka tender area is located in the southern
Poland. It lies at the border of the Outer Carpathians
and Carpathian Foredeep (Fig. 2—4). The Precambrian
of the Upper Silesian Block and Matopolska Block
with its Paleozoic-Mesozoic (Cambrian, Silurian,
Devonian, Mississippian, Permian-Triassic, Jurassic
and Cretaceous) sedimentary cover occur below
the Carpathian units (Fig. 5-11).

The stratigraphy and lithology of the Outer Car-
pathian units and its basement are recognized
in numerous wells located within the Krélowka tender
area and its close neighborhood. These are: Bochnia E,
Cichawa 1, 2, 8, Dotuszyce 1, 5, Dziewin 2, Gdow 2, 4,
Grabina 1, 2, 3, 4,5,6, 7,8,9, 10, 11, 12, 13, Grobla
28, Jaroszéwka 1, 2, Jawczyce 1, Kamyk 1, 2, Kawki
1, 2, Kréléwka 1, Krzeczéw 2, 5, Kginice 1, 2, 3, 4,

6, 7,8, Liplas 1, 2, 3, Niewiaréw 1, 2, Nieznanowice 1,
2,3,4,5, 5A, 6, Pierzchéw 1, 2, 3, Przebieczany XXI,
Puszcza 1, 3, 10, 12, Stanistawice 2, Sutkéw XVII,
Szczytniki 2, Swigtniki 2, Tarnawa 1, Tabki 1,
Wiatowice 1, 3, _Winicz Nowy 2, 3, Zablocie 1,
Zabtocie 2 (see Fig. 22 for location; wells located
within the tender area are highlighted).

2.2. TECTONIC

Several structural stages are distinguished in the Kro-
I6wka tender area. The Precambrian and Paleozoic
basement is divided into Upper Silesian and
Matopolska Blocks. In the Upper Silesian Block,
the Precambrian metamorphic and crystalline rocks
(Precambrian structural stage) are covered by the Cam-
brian, Silurian and Devonian—Carboniferous sedimen-
tary rocks (Variscan structural stage). In the Matopol-
ska Block, the metamorphosed Precambrian sandstones
(Precambrian structural stage) are covered by the Silur-
ian (Caledonian structural stage) and Devonian—
Mississippian (Variscan structural stage) sedimentary
successions, which are separated by the Caledonian
unconformity. The Upper Silesian Block and
Matopolska Block are separated by the Krakow-
Lubliniec Fault Zone. Above, the continuous Permian-
Mesozoic  sedimentary  cover occurs.  This
Precambrian—Cretaceous basement is  overlain
by the Carpathian units: Carpathian Foredeep and
Outer Carpathians.

The Carpathian Foredeep includes the Miocene
sediments, which occur in four tectonic positions:

» as unfolded autochthonous Miocene at the front
of the Carpathians,

» as unfolded autochthonous Miocene below
the Carpathians,

e as paraautochthonous Miocene of the Gdéw
Embayment (in which the Miocene sediments
of the Carpathian Foredeep were detached
together with a part of the Paleozoic-Mesozoic
basement and thrusted northwardly),

» as allochthonous Miocene (in which the Miocene
sediments of the Carpathian Foredeep were
detached and folded at the front of and below the
Carpathian Overthrust).

The Outer Carpathians in the Kréléwka tender area
includes the Cretaceous to Lower Miocene flysch
successions of the Sub-Silesian and Silesian units.
They are thrusted northwardly over the Miocene
sediments of the Carpathian Foredeep. Thrusting
of the Carpathians caused the Miocene sediments
below the overthrust could be completely shear
in some places. Therefore, in the Krélowka tender area,
the Outer Carpathian flysch succession can lie directly
on the Paleozoic-Mesozoic basement.
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Fig. 3. Location of the Kréléwka tender area on the geological map of the Outer Carpatlyitosezal., 1989; modified).
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2.3. STRATIGRAPHY AND LITHOLOGY

Precambrian (Figs 5-6)

Lithology:  slightly mudstones
and claystones.

Wells and depth: Dotuszyce 1 (1442.0-1485.3 m).

References: Oszczypko et al, 1989; Kiski

and Piotrowska, 2014.

metamorphosed

Silurian (Figs 5, 7)

Lithostratigraphy: tapczyca Formation.

Lithology: conglomerates with intercalations of sandy
mudstones and mudstones.

Wells and depth: none.

References: Buta, 2000; Buta and Habryn, 2008.

Devonian—Carboniferous carbonate complex
and Carboniferous (Mississippian) clastic complex —
Culm facies, undivided (Figs 5, 8-9)

Lithology: dolomites and limestones with rare inter-
calations of marls, mudstone, tuffites and lydites.

Wells and depth: Liplas 2 (2491.9-2942.8 m),

Dziewin 2 (1203.0-3005.8 m),

Grobla 28 (1109.5-3005.0 m),

Tarnawa 1 (access to data is not allowed).
Thickness (according to wells): >1125.8-1345.0 m.
References: Kotas, 1982; Buta and Habryn, 2008.

Permian—Triassic undivided (Fig. 10)

Lithology: sandstones, mudstones and claystones with
variegated series in the lower (Permian) part
of the succession.

Wells and depth: Liplas 2 (1123.0-2491.9 m),

Gddw 4 (1105.0-1219.0 m).

Thickness (according to wells): 114.0-1368.9 m.

References: Moryc and Senkowiczowa, 1968; Moryc,
1971; Szyperko-Teller and Moryc, 1988; Szyperko-
Teller, 1997; Bufa, 2001; Dybova-Jachowicz and
Filipiak, 2001; Kiersnowski, 2001; Moryc, 2006b.

10

Upper Jurassic (Fig. 11)

Lithology: dolomites, limestones, marly limestones
and marls.
Wells and depth: Liplas 2 (722.0-1123.0 m),

Gdéw 4 (806.0-1105.0 m),

Jaroszéwka 1 (1530.0-1745.4 m),

Jaroszéwka 2 (1008.0-1037.0 m),

Kréléwka 1 (access to data is not allowed),

Krzeczéw 2 (829.5-961.0 m),

Puszcza 10 (810.0-901.5 m),

Puszcza 12 (874.0-909.2 m),

Dotuszyce 1 (1075.0-1442.0 m),

Wisnicz Nowy 2 (1396.0-1607.0 m).
Thickness (according to wells): 29.0-401.0 m.
References: Karnkowski and Glowacki, 1961; Moryc,

1961, 1992, 1996; Obuchowicz, 1963; Stemulak
and Jawor E., 1963; Karnkowski and Ottuszyk, 1968;
Jawor E., 1970; Morycowa and Moryc, 1976;
Golonka, 1978; Garlicka and Tarkowski, 1980.

Upper Cretaceous (Fig. 11)

Lithology: glauconitic sands and

limestones and marls.

Wells and depth: Kginice 2 (901.0-907.6 m),
Puszcza 1 (463.0-513.8 m),
Puszcza 3 (568.0-660.5 m).

Thickness (according to wells): 6.6 m.

References: Moryc, 2006b.

sandstones,
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--500 — Presumed isohypses of the top surface of the
Paleozoic and Precambrian interpreted from
magnetotelluric data

—-100— |sohypses of the top surface of the Paleozoic
and Precambrian
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Fig. 6. Location of the Krolowka tender area on the structural map of the top surface of the Paleozoic
(excluding the Permian) and Precambrian (Buta and Habryn, 2008; modified).
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Fig. 7. Location of the Kréléwka tender area on the structural map of the base of the Silurian in the Matopolska Block
(Buta and Habryn, 2008; modified).
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—-5006— Presumed isohypses of the top surface of the Paleozoic
and Precambrian interpreted from magnetotelluric data
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Fig. 10. Location of the Kroléwka tender area on the geological-structural map of thetop surface of the Paleozoic
(excluding the Permian) and Precambrian (Buta and Habryn, 2008; modified).
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of the Carpathian units (Moryc, 2006b; modified).



Autochthonous Miocene
of the Carpathian Foredeep (Figs 3-4)

Lithostratigraphy: Upper Badenian and Lower Sar-
matian Supra-Evaporitic Beds (Chodenice and
Grabowiec Beds), Upper Badenian Evaporitic Beds

(Wieliczka Formation), Lower Badenian Sub-
Evaporitic Beds (Skawina Beds).
Lithology: sandstones, siltstones, mudstones and

claystones of the Sub-Evaporitic and Supra-
Evaporitic Beds; salts, gypsum and anhydrites with
intercalations of mudstones and claystones
of the Evaporitic Beds.
Wells and depth: Bochnia E (20.0-885.0 m),
Krzeczdéw 2 (20.0-795.0 m (775.0 m),
Puszcza 10 (20.0-739.0 m (719.0 m),
Stanistawice 2 (access to data is not allowed),
Dotuszyce 1 (808.0-1040.0 m),
Jaroszowka 1 (880.0-1530.0 m),
Kamyk 2 (767.0-1665.0 m),
Kroldwka 1 (access to data is not allowed),
Wisnicz Nowy 2 (900.0-1353.0 m).
Thickness (according to wells): 232.0-898.0 m.
References: M§liwiec, 2004a, b; Oszczypko, 2006;
Peryt, 2013; Gluszyski and Aleksandrowski, 2016.

Para-Autochthonous Miocene
of the Gdow Embayment (Figs 3-4)

Lithostratigraphy: Lower
Beds (Skawina Beds).
Lithology: sandstones,
claystones.
Wells and depth: Cichawa 1 (0,0,-503,0 m),
Cichawa 2 (0.0-504.7 m),
Cichawa 8 (access to data is not allowed),
Jawczyce 1 (5.0-89.0 m),
Kawki 1 (0.0-146.0 m),
Kawki 2 (0.0-537.0 m),
Przebieczany XXI (0.0-767.0 m),
Sutkéw XVII (18.0-510.0 m),
Szczytniki 2 (8.0-749.0 m),
Swiatniki 2 (25.0-765.0 m),
Trabki 1 (20.0-831.0 m),
Wiatowice 2 (0.0-508.0 m),
Zabtocie 1 (20.0-966.0 m),
Zabtocie 2 (7.8-103.0 m),
Zagorze 2 (20.0-680.0 m),
Thickness (according to wells): >84.0-946.0 m.
References: Bukowski et al., 2010, Krzywiec et al.,
2012.

Badenian Sub-Evaporitic

siltstones, mudstones and

14

Sub-Silesian and Silesian Unist
of the Carpathians (Figs 2-4)

Sub-Silesian Unit lithostratigraphy: Krosno Beds,
Menilite Beds, Variegated Shales,eg¥owka Marls,
Godula Beds, Gaize Beds, Lgota Beds, Werowice
Beds, Grodziszcze Beds, Cieszyn Beds.

Silesian Unit lithostratigraphy: Krosno Beds, Ostre
Sandstones, Gorlice Beds, Jaslo Limestone,
Zatwarnica Beds, Menilite Beds, Globigerina Marls,
Green Shales, Hieroglyphic Beds, Variegated Shales,
Ciezkowice Sandstones, Istebna Beds, Godula Beds,
Variegated Shales, Lgota Beds, Wierowice Beds,
Grodziszcze Sandstones, Cieszyn Beds.

Lithology: flysch sediments.

Wells and depth: Gdéw 2 (0.0-510.9 m),

Grabina 10 (10.0-477.0 m),
Jaroszéwka 2 (10.0-1008.0 m),
Ksigznice 1 (0.0-735.0 m),
Ksigznice 2 (901.0-1283.5 m),
Liplas 1 (0.0-402.5 m),
Liplas 2 (39.0-722.0 m),
Niewiaréw 1 (0.0-500.0 m),
Nieznanowice 1 (13.5-413.8 m),
Nieznanowice 2 (20.0-1199.0 m),
Pierzchdéw 2 (0.0-555.5 m),
Puszcza 10 (20.0-739.0 m),
Puszcza 12 (20.0-874.0 m).
Thickness (according to wells): 400.3—-1179.0 m.
References: Jankowski et al. 2012.

Quaternary

Lithology: clays, muds, sands, gyttjas, bog limes, tills.
Thickness: 0—225.0 m.



3. PETROLEUM SYSTEMS

Three conventional petroleum systems are developed
in the Kréléwka tender area (Fig. 12) in the:
 Carpathian Sub-Silesian and Silesian Units,

« autochthonous Miocene of the Carp. Foredeep,
 Paleozoic-Mesozoic basemen of the Carpathians.
They are separated by two unconformities — Carpathian
Overthrust (tectonic unconformity) and sub-Miocene
discordance. Both unconformities do not separate
the petroleum systems each other: a migration/
remigration of hydrocarbons generated in one system

to the other cannot be excluded.

Petroleum system in the Carpathian
Sub-Silesian and Silesian

Source rocks: Lgota Beds, Grodziszcze Beds,
Werowice Beds, Cieszyn Beds, Menilite Beds.

Reservoir rocks: sandstones of the Istebna and
Ciezkowice Beds.

Seal rocks: fine-grained flysch sediments of the Car-
pathian Sub-Silesian and Silesian units: Verovice
Beds, Inoceramian Beds, Hieroglyphic Beds,
Variegated Shales, Menilite and Krosno Beds.

Thickness of the overburden: 0-100 m b.g.l.

Traps: structural (imbricated folds), stratigraphic
(related to narrowing of sandstone layers). The traps
have multi-horizontal character.

References: Wdowiarz, 1960; Poprawa and Macho-
wski, 2010; Matyasik et al., 2015; Wrobel et al.,
2016.

Petroleum system in the autochthonous Miocene
of the Carpathian Foredeep

Source rocks: claystones and mudstones in the auto-
chthonous Miocene of the Carpathian Foredeep (Sub-
Evaporitic Beds and Supra-Evaporitic Beds).

TOC = 0.02-3.22% (average 0.69%).
Tmax= 395°C

Reservoir rocks I: sandstones, sands and mudstones
of the Sub-Evaporitic Beds (Skawina Beds).

Reservoir rocks Il: sandstones, sands and mudstones
of the Supra-Evaporitic Beds.

Seal rocks: claystones intercalations in the auto-
chthonous Miocene of the Carpathian Foredeep, fine-
grained flysch sediments of the Carpathian Sub-
Silesian and Silesian units.

Thickness of the overburden: 0-880 m b.g.l.

Traps: structural (compaction anticlines developed over
the elevations of the Paleozoic basement, compres-
sion anticlines developed below the Carpathian
Overthrust), stratigraphic (related to narrowing
of sandstone layers and to intra-Miocene uncon-
formities). The traps developed in the Carpathian
Foredeep have multi-horizontal character.

Hydrocarbon fields: Bbrowka, Grabina-Nieznano-
wice, Grabina-Nieznanowice S, tapandéwgkta,
Raciborsko, Gydy Bochdiskie, Jadowniki.

References: Kotarba and Peryt, 2011; Kotarba et al.
2011.
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Petroleum system in the Paleozoic—Mesozoic
basement of the Carpathian units

Source rocks I: Silurian.

Source rocks Il Middle and Upper Devonian

carbonates (with average values for the Upper Silesian

Block and Matopolska Block, respectively).

TOC = 0.00-4.99% (average 0.06—0.01%).
Tmax = 416—-468°C (average 429-451°C).

S2 = 0.11-13.66 mg HC/g rock (average
0.88-0.14 mg HC/g rock).

Pl =0.01-0.82 (average 0.45-0.5).

HI = 4-361 mg HC/g TOC (average 240-42
mg HC/g TOC).

Kerogen type: lll/II.

Source rocks lll; Mississippian clastics — Culm facies

(with average values for the Upper Silesian Block and

Matopolska Block, respectively).

TOC =0.11-2.55% (average 1.12—-0.73%).
Tmax = 429-468°C (average 439-451°C).

S2 = 0.33-2.96 mg HC/g rock (average 1.17—
0.8 mg HC/g rock).

Pl =0.03-0.32 (average 0.08-0.22).

HI = 49-116 mg HC/g TOC (average 108-61
mg HC/g TOC).

Kerogen type: lll/II.

Source rocks IV: Middle Jurassic clastics (with average

values for the Upper Silesian Block and Matopolska

Block, respectively).

TOC = 0.00-17.04% (average 2.06-0.19%).

Tmax = 408—450°C (average 423—-442°C).

S2 = 0.22-54.82 mg HC/g rock (average

17.76-0.22 mg HC/g rock).

Pl =0.02-0.27 (average 0.04-0.27).

HI = 32-507 mg HC/g TOC (average 263-62

mg HC/g TOC).

Kerogen type: lll/II.
Source rocks V: Upper
(Matopolska Block).

TOC = 0.01-0.32% (average 0.12%).

Tmax = 420-432°C (average 426°C).

S2 = 0.10-0.53 mg HC/g rock (average 0.25

mg HC/g rock).

P1=0.14-0.31 (average 0.19).

HI = 63-179 mg HC/g TOC (average 108 mg

HC/g TOC).

Kerogen type: lll/II.

Reservoir  rocks I
(hypothetical).

Reservoir  rocks I
carbonates.

Reservoir rocks Ill: Upper Jurassic carbonates.

Reservoir rocks 1V: Upper Cretaceous sandstones and
carbonates.

Seal rocks: Silurian, Carboniferous, Permian-Triassic,
Jurassic and Miocene of the Carpathian Foredeep
fine-grained clastics for particular reservoir horizons.

Thickness of the overburden: 722-1938 m b.g.l.

Traps: structural, stratigraphic.

Hydrocarbon fields: Marklowice CBM.

References: Zag, 1984; Wectaw et al., 2011; Kotarba
et al.,, 2014; Sowdzat et al., 2015; Wrobel et al.,
2016.

Jurassic  carbonates

Precambrian  sandstones

Devonian—Carboniferous
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Fig. 12. Stratigraphy, lithology and major elements of petroleum systems (main horizons of source and reservoir rocks)
in the Krélowka tender area. (Jagielski et al., 2019; modified).



4. HYDROCARBON FIELDS

Numerous hydrocarbon fields have been discovered
in the neighborhood of the Kréléwka tender area.
These are (Fig. 13):

Dabréwka gas field (GZ 4620),
Grabina-Nieznanowice gas field (GZ 4600),
Grabina-Nieznanowice S gas field (GZ 4747),
Grobla oil field (NR 4765),

tapandéw gas field (GZ 12078),

t akta gas field (GZ 4597),

Raciborsko gas field (GZ 4840),

Grady Bochéiskie gas field (GZ 4640),
Jadowniki gas field (GZ 5380).

In the further neighborhood of the tender area there are
also (Fig. 13):

Most

Brzezowiec L, Il gas field (GZ 4621),

tazy gas field (GZ 7113),

Mniszow oil field (NR 4768),

Ptawowice oil field (NR 4764),

Rajsko gas field (GZ 7788),

Rylowa gas field (GZ 4932),

Rysie gas field (GZ 4639),

Szczepandw gas field (GZ 5318),

Stopnice gas field (GZ 4596),

£ ctowice-Bogumitowice gas field (GZ 6007).
of them (excluding Jadowniki gas field and

Mniszéw oil field) are still exploited.
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oPYIENERY areaw Fig. 13. Oil and gas fields in the neighborhood of the Kréléwka tender area.
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Dgbréwka gas field
4 9 Parameter A\‘/’:{:ge Unit Comment
Acreage: no data for the entire field ol actual 5480 | mp lla horizon
| horizon level 2 — 41.87 ha, minimat actua pressufe . a1 (as of 01.01.1993)
la horizon — 40.62 ha, _ Il horizon
Il horizon — 81.25 ha, maximal actual pressuie 6.970 | MPa | .o 01 01.1993)
lla horizon, level 1 — 61.25 ha : L
. ’ , primary minimal .
lla horizon level 2 — 59.37 ha, reservoir pressure | 290 | MPa IV horizon
[l horizon, level 1 — 91.87 ha - -
. ! ! primary maximal -
I” hOI‘IZ_Oh, IeVeI 2 - 7125 ha, reservoir pressure 8.845 MPa I hOI’IZOﬂ, level 2
:{I/ahg?ig(zj?]n _51938i725h|;.a’ minimal net pay 1.60 m I horizon level 2
Depth: no data for the entire field maximalnetpay | 835 | m IV horizon
| horizon, level 2 — 799.0-846.0 m b.g.l., minimal porosity 17.00 % lla horizon level 1
:Iahhot"lzon _77461365_78912460 mbb'gil" maximal porosity 26.20 % IV horizon
orizon — .0-792.0 m b.g.l,, — — .
lla horizon, level 1 — 715.0-766.5 m b.g.l., minimal permeability | 870 | mD la horizon
lla horizon, level 2 — 682.5-742.0 m b.g.1., maximal permeability| 998.40( mD | horizon level 2
Il horizon, level 1 — 665.0-710.0 m b.g.l., llla horizon, Dybréwka
Stratigraphy: Miocene. o - 21well
Resources: minimal t%tal efficiency 353 | n¥min (according to
tot

measurement
from 06.1992)

Il horizon, Dabréwka

* Extractable balance resources as of 2017:
26.58 million nf of natural gas in cat. C,
» Economic resources in place as of 2017:

T . - 20 well
3.45 miillion n? of natural gas, maximal t?/ta' efficiency 11300 | mimin|  (according to

 Production in 2017: ot measurement
1.38 million n? of natural gas. from 06.1992)

Tab. 2. Quality parameters of the abréwka gas field
(MIDAS, 2019; according to Dudka et. al., 1992).
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Fig. 14. Map and geological cross section through CRETACEOUS
the Dybréwka gas field (CBDG, 2019; Jawor E. et. al., 1976). [m.as.l]
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Grabina-Nieznanowice gas field

Acreage: no data for the entire field
| horizon — 300.00 ha (cat. B), 150.00 ha (cat.
Il horizon — 312.00 ha (cat. B),
llla horizon — 153.00 ha (cat. C1),
[lIb horizon — 210.00 ha (cat. C1),
IV horizon — 120.00 ha (cat. B),
V horizon — 84.00 ha (cat. C1),
Liplas area — 150.00 ha.
Depth: no data for the entire field
| horizon — 282.0 m b.qg.l.,
Il horizon — 378.5 m b.g.l.,
llla horizon — 593.0 m b.g.l,,
lllb horizon —517.0 m b.g.l,,
IV horizon — 650.0 m b.g.l.,
V horizon — 745.0 m b.g.l.,
Liplas area — 634.0 m b.g.l.
Stratigraphy: Miocene.
Resources:
* Extractable balance resources as of 2017:
324.20 million nd of natural gas,
» Economic resources in place as of 2017:
12.42 million n? of natural gas,
* Production in 2017:
1.89 million n? of natural gas.

C1),

Fig. 15. Map and geological

cross section through

the Grabina-Nieznanowice and Grabina-Nieznanowice S gas
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Average .
Parameter Vel Unit Comment
initial mmlmal 30.86 ata I horizon
reservoir pressurg
initial maximal .
reservoir pressurg 79.82 ata V horizon
minimal net pay 1.80 m IV horizon
maximal net pay 18.10 | horizon
minimal effectlve 11.00 % V horizon
porosity
maximal effective| ¢ 7 % | horizon
porosity
mwmd_ 7.30 mD V horizon
permeability
maximal 54930 | mD Il horizon
permeability

Tab. 3. Quality parameters of the Grabina-Nieznanowice gas

field (MIDAS, 2019, according to Baran et. al., 1973).
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Grabina-Nieznanowice S gas field
9 Parameter PUEIETE Unit Comment
value
Acreage: no data for the entire field formation pressuré¢  8.53 MPa Grabina 6 horizon
Grabina 6 horizon — 170.00 ha
. . ! formation pressur¢  10.22 MPa Grabina 8 horizon
Grabina 8 horizon — 30.00 ha, P
Grabina 12 horizon — 70.00 ha. formation pressurg ~ 9.23 MPa Grabina 12 horizon
Depth: from -823.0 ma.s.l. to -971.0 m a.s.l. net pay 17.70 m Grabina 6 horizon
Stratigraphy: Miocene. net pay 4.60 m Grabina 8 horizon
Resources: - -
« Extractable balance resources as of 2017: net pay 12.00 m Grabina 12 horizon
205.53 million n of natural gas, effective porosity | 13.60 % Grabina 6 horizon
* Economic I’ESOrLTlglrceS in place as of 2017: effective porosity |  18.00 % Grabina 8 horizon
110.33 million ni of natural gas
. ’ effective porosit 12.60 % Grabina 12 horizon
* Production in 2017: P id >
0.10 million m'3 of natural. production index 0.70 - Grabina 6, 8 horizon
production index 0.60 - Grabina 12 horizon
well efficiency 8.00 m/min Grabina 8 horizon
well efficiency 7.30 m/min Grabina 12 horizon

Tab. 4. Quality parameters of the Grabina-Nieznanowice S
gas field (MIDAS, 2019, according to Jawor E. et. al., 1987).
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Grobla oil field
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Parameter AERELS Unit Comment
value
Acreage:Jurassic limestones — 169.0 ha, Cenomanian | initial reservoir 508 VP Jurassic limestones,
sandstones — 38.0 ha. pressure ) a depth: 750 m, 1962
Depth: no data for the entire field (top of the field initial reservoir Cenomanian sandstones,
in the Jurassic limestones: 598.5-873.0 m b.g.l, pressure 8.84 MPa depth: 775 m, 1962
av. 745.0 m b.g.l., top of the field in the Cenomanian net pay 20.00 m Jurassic limestones
sandstones: 596.0-855.0 m b.g.l., av. 740.0 m b.g.L.).
Stratigraphy: Upper Cretaceous — Cenomanian; Upper net pay 2.00 Cenomanian conglomerates
Jurassic — Oxfordian. net pay 7.00 Cenomanian sandstones
Resources: p — .
. urassic limestones; for
» Extractable balancg resources as of 2017: porosity 3.00 % | calculations average valus
35.89 ktonnes of oil in cat. A+B, 3.5%
53.70 million nf of natural gas in cat. A+B, ) .
. . porosity 5.50 % Cenomanian conglomeratgs
» Economic resources in place as of 2017:
12.54 ktonnes of oll, porosity 16.00 % Cenomanian sandstoneq
0.80 mll.Ilon.n? of natural gas, permeability - mD Jurassic limestones
 Production in 2017: -
3.71 ktonnes of oil, permeability | 20.00 | mp| C€nomanian conglomerates
- and Jurassic limestones
0.26 million n? of natural gas.
permeability 500.00 mD Cenomanian sandstones
production inde: 0.20 - Jurassic limestones
GargRlatls geological cross-section production index  0.55 - Cenomanian sandstones
Grobla 4 y inine -
Grobla 85 . Grobla 14/ F=—="TINZ area . -
. .Grobla 67 oil deposit Tab. 5. Quality parameters of the Grobla oil field (MIDAS,
Groba2  Gropards” Grobla2d I 2019; according to Gawlik, 2003).
Grobla 9f3robla 86 ’
Grobtr 0 <
Grobla2g OB (m,‘ e .
Grobla 39 Grobla 127~ Groblal7
Grobla 6 Grobla Grobla 11
Grobla 3
Grobla 34
. Grobla 35
Grobla 2 Grobls 3§ Grobl:’ll; i
’ (f’r:l Ia]i()(] Grobla 9 Grobla 12
Grobla32 . o 1robia 19<Gropla 98 o
('m{’ldz(imbla 36 _Groth11d Grobla 15
Grobla 13
Grobla 72 Grobla 71 (.}mbl:ll‘)
Grobla 31
Grobla 21
Grobla23  Grobl: . . .
PORE Groblale 5w €Fig. 16. Map and geological cross section through
Grobla 30 the Grobla oil field (CBDG, 2019; Gawlik, 2003).
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tapanoéw gas field

Acreage245.00 ha.
Stratigraphy: Upper Jurassic.
Resources:
 Extractable balance resources as of 2017:
286.12 million M of natural gas in cat. C,
» Economic resources in place as of 2017:
286.10 million N of natural gas,
* Production in 2017:
8.14 million n? of natural gas.

Lapanéw 4 Lapanéw 1
W 229.65 m.a.s.l. 228.30 m.a.s.l. E
41200 - SILESIAN NAPPlli
R I
N Aa
4 ANANA /L/\J\A/\J\J\J\AJ\'\ Saa M AAAVA'A'A'AJ\Z\A,AL
o AUTOCHTHONOUS MIOCENE
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UPPER JURASSIC
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UPPER JURASSIC
-2000

2200 \ / -
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geological cross-section
— mining area

gas deposit

well

0.5 km

Lape:néw g

-

Lapa ,‘ W 2/2K

.
Leszczyna |

Fig. 17. Map and geological cross section through
the Lapanow gas field (CBDG, 2019; Polakowski 2011).
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Parameter Min. | Max. | Average Unit
value | value | value
initial reservoir _ _ 18.28 MPa
pressure
aquifer depth - - - m
net pay — - 11.30 m
porosity - - 11.20 %
permeability 21.724 46.91 - mD
production index - - 0.80 -
Maximum | 15.00| 33.00 - N#fmin
efficiency Vima

Tab. 6. Quality parameters of the tapanéw gas field
(MIDAS, 2019; according to Polakowski, 2011).

In 2011, 446 thousands *mof natural gas from
tapanow 1 well was produced during hydrodynamic
tests. During efficiency measurements 260 thousands
m® of natural gas was produced from tapanéw 3 well
and 72 thousands tnof natural gas from tapanéw 4
well. The production of gas from the tapanéw field
(from exploitable balance resources in cat. C) was as
follows:

—0.12 million nt in 2014,

—17.92 million ni in 2015,

—11.92 million nf in 2016,

—8.14 million nf in 2017.



tgkta gas field

Acreage: no data for the entire field

Miocene | horizon — 35.00 ha,

Miocene Il horizon, &kta 5 well — 30.50 ha,

Miocene Il horizon, kkta 10 well — 21.00 ha,

Miocene 11l horizon — 65.50 ha,

Cenomanian — 216.30 ha,

Malm — 219.10 ha.

Depth: no data for the entire deposit

Miocene | horizon — 1900.0 m b.g.l.,

Miocene Il horizon, gkta 5 well — 2220.0 m b.g.l.,

Miocene Il horizon, &kta 10 well — 2030.0 m b.g.l.,

Miocene Il horizon — 2260.0 m b.g.l.,

Cenomanian, Malm — 2290.0 m b.g.1.

Stratigraphy: Upper Jurassic, Upper Cretaceous —

Cenomanian, Miocene.

Resources:

» Extractable balance resources
205.70 million ni of natural gas,
4.58 ktonnes of condensate in cat. A+B,

» Economic resources in place as of 2017:

11.78 million n? of natural gas,

lack of gas resources from condensate field,

lack of economic resources in place of condensate,
* Production in 2017:

2.88 million n? of natural gas,

no condensate was extracted.

as of 2017:

Fig. 18. Map and geological cross section through
the takta gas field (CBDG, 2019; Dusza and Dudek, 1986).
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Parameter Averagevalue | Unit Comment
actual pressurg 6.85 MPa  Miocene (I horizgn)
actual pressurg 11.87-12.85 MPa  Miocene (Il horizZon)
actual pressurg 4.60 MP@a  Miocene (Il horizpn)
actual pressurg 20.91 MP&  Cenomanian, Malm
initial reservoir 14.62 MPa | Miocene (I horizon
pressure
initial reservoir ’ )
pressure 15.77-16.66 MPa| Miocene (Il horizon)
initial reservoir 19.70 MPa | Miocene (lll horizon)
pressure
initial reservoir :
pressure 23.58 MPa [ Cenomanian, Malm
net pay 13.63 m Miocene (I horizon
net pay 10.50-13.76 m Miocene (Il horizon)
net pay 13.65 m Miocene (llI horizon|
net pay 11.80 m Cenomanian
net pay 31.10 m Malm
e’rfecuye 11.53 % Miocene (I horizon
porosity
effective 9.90-12.50 % | Miocene (Il horizor])
porosity
e’rfecuye 11.23 % Miocene (lIl horizon
porosity
effectlye 13.28 % Cenomanian
porosity
effective 4.87 % Malm
porosity
. Miocene (I horizon, |
permeability 40.00 mD horizon, IIl horizon)
permeability 364.90 mD Cenomanian
permeability 48.90 mD Malm
production inde 0.75 - M|0(_:ene ( horl_zon, I
horizon, Ill horizon)
production inde: 0.80 - Cenomanian
production inde 0.65 - Malm
total e\;ﬂmency 99.50 mi/min | Miocene (I horizon)
tot
total e\:;flmency 4.25-9.20 min | Miocene (Il horizon)
tot
total e\;f'c'ency 20.00-30.00 | fmin | Miocene (Il horizon)
tot

Tab. 7. Quality parameters of thegkta gas field (MIDAS,
2019, according to Dusza and Dudek, 1986).



26

8T°¢0T
0€'66
ST°96
€T'e
89

Cumulative production of natural gas
from gas fields from exploitable balance

in million m3

resources (cat. A+ B + C)

9t'9S
19°SS
LLYS
80'1$
617'€
SEe
ae
/A N4
€CT
06°
8

=]

g

120
100 -

80

60
40
20 -
0

LT0¢C

ST0¢C

€T0¢C

110¢C

600¢

L00¢

S00¢

€00¢

T00¢C

6661

L66T

S66T

€661

T66T

6861

L861

G861

€861

1861

6461

Cumulative production of gas

00¢

000¢

8661

9661

661

661

0661

8861

9861

861

861

0861

8/61

9/61

vL61

(cat. A+ B + C) in ktonnes

€00¢

T00¢

6661

L66T

S66T

€661

T66T

6861

L8861

5861

€861

1861

661

LL6T

SL6T



27

Raciborsko gas field
9 Parameter Average Unit Comment
value
Acreage: no data for the entire field initial reservoir 44.70 ata | horizon (Raciborsk
| horizon — 90.0 ha, pressure : 1 well)
II'horizon —500.0 ha, initial reservoir 5144 ata II horizon
IV horizon — 470.0 ha. pressure : (Raciborsko 4 well)
Depth: no data for the entire field initial reservoir IV horizon
| horizon —531.5 m b.g.l., pressure 58.90 ata (Raciborsko 4 well)
I honz_on —-546.0 mb.g.l., net pay 11.00 m | horizon
IV horizon — 698.5 m b.g.l. -
Stratigraphy: Miocene. net pay 7.30 Il horizon
Resources: net pay 14.00 m IV horizon
* Extractable balance resources as of 2017: porosity 731 % | horizon
431.23 million nf of natural gas in cat. C, . ,
. . porosity 8.54 % Il horizon
» Economic resources in place as of 2017: : -
15.89 million nf of natural gas in cat. C, porosity 9.22 % IV horizon
* Production in 2017: effective porosity | 13.00 % all horizons
0.21 million nt of natural gas. permeability 120.00 mD all horizons
geological cross-section . ) | horizon
aciborsko shing ares !
l# : - R ko 8 ;::u(;:y_;)g:"a total efficiency Vi 72.00 m/min (Raciborsko 1 well)
Raéiborsko 10—~ . well
Racborkorts__ . - Il horizon
Rieszotary 2 Raciborsko 1A e total efficiency Vi 5.20 ri/min (Raciborsko 4 well)
Raciborsko 1 Dobgzyce 7
Raciborsko 3 Raclbo'/ Dobgzyce 3 IV horizon
\ R““"’"‘;‘ “bo - i total efficiency Viot 30.00 m/min | (Raciborsko 4 well,
\Racﬂmmknq e | perforation)
| // | Dobgzyce? IV horizon
| = RacToar 6 Dovezyceil] total efficiency Viot 6.00 ni/min | (Raciborsko 4 well,
Racliopses Il perforation)
L~ _ lkm
Tab. 8. Quality parameters of the Raciborsko gas field

Fig. 19. Map and geological cross section through
the Raciborsko gas field (CBDG, 2019; Jawor E. and Jawor

(MIDAS, 2019, according to Jawor E. and Jawor W., 1971D).

W., 1971b).
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Grgdy Bochéskie gas field
ady 9 Parameter TGS Unit Comment
value
Acreage: 211.00 ha. actual pressure 5.25 MPa | E horizon (1997)
Depth: from 455.0 m b.g.l. to 675.0 m b.g.l. -
P . e 9 9 actual pressure 4.87 MPa I W horizon (2009)
Stratigraphy: Miocene.
Resources: actual pressure 5.93 MPa Il E horizon (2006)
» Primary exploitable balance resources (as of 2013): actual pressure 4.31 MPa| Il W horizon (2004)
166.88 million ni of natural gas, S R—— _
« Extractable balance resources in 2017: none, pressure 712 | MPa | & horizon
Economic resources in place in 2017: none, initial reservoir _
« Production in 2017: none. pressure 588 | MPa I W horizon
initial reservoir 6.85 MPa Il E horizon
pressure
initial reservoir | 551 | \ypa Il W horizon
pressure
net pay 4.50 m | E horizon
net pay 33.50 m I W horizon
net pay 12.50 m Il E horizon
net pay 23.00 m Il W horizon
Fig. 20. Map and geological cross section through - 2210 % 'E hort
the Grdy Bochaskie gas field (CBDG, 2019; Jawor E. et. porosity : 0 orizon
al. 1985). porosity 13.80 % I W horizon
i porosity 14.60 % Il E horizon
Borek 7 Borek 17 Borek 4 gns deposit - -
¢ " s B Rl e el porosity 11.10 % Il W horizon
Borek 11 * Borek 21 i .
Borek 20 permeability 159.00 mD | E horizon
Borek 10 Borek § Borek 19 Borek 16 Kosiamia |
I~ “;’ Borek 26 permeability 59.00 mD I W horizon
Grady Bogh'15 : Borek 12 Borek3 oK 0
/. GadyBechd  ° permeability 40.00 mD Il E horizon
Grady Boch/ - : S — -
GriyBom g T B permeability 26.00 | mD Il W horizon
Grady Boch. 13 |\ —
< Borek 2 . RN / CLxptane Grady Boch. 14 H . -
SN g il Tab. 9. Quality parameters of the_ gy Bochéskie gas field
b \ o Gmdypoch3 (MIDAS, 2019, according to Rzaik, 2015).
Gy oty poch. 7
1km
J?dh‘\\\ ka2
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Jadowniki gas field
g Parameter A\\//glj:\ge Unit Comment
A(I:rseear?ees: Eolggj[ggohr;,he entire field formation pressur¢  9.50 MPa | series
Il series — 180.00 ha. formation pressur¢ 11.71 MPa Il series
Dept_h: from 984_1.0 m b.g.l. to 1586.0 m b.g.l. net pay 20.40 m | series
ggggg:gggy' Miocene. net pay 20.60 m Il series
« Extractable balance resources as of 2017: effective porosity| 10.70 % | series
330 million n? of natural gas in cat. C, effective porosity 0.11 % Il series
» Economic resources in place as of 2017: none, — -
. production index 0.70 - I, Il series
* Production in 2017: none.

Tab. 10. Quality parameters of the Jadowniki gas field
(MIDAS, 2019, according to Jawor E. et. al. 1985).

Fig. 21. Map and geological cross section through the Jadowniki gas field (CBDG, 2019; Jawor E. et. al. 1985).
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5.WELLS

Seventy-two deep wells (> 500 m TVD) reached 3, Przebieczany XXI, Puszcza 1, 3, 10, 12, Stani-
the prospective intervals within the Kréléwka tender  stawice 2, Sutkdw XVII, Szczytniki 2Swiatniki 2,
area and in its close neighborhood (Fig. 22). These are Tarnawa 1, Tgbki 1, Wiatowice 1, 3, Vhicz Nowy 2,
selected: Bochnia E, Cichawa 1, 2, 8, Doluszyce 1, 5, 3, Zablocie 1, Zablocie 2 (wells located within the
Dziewin 2, Gdéw 2, 4, Grabina 1, 2, 3, 4,5, 6, 7, 8,9, tender area are highlighted).

10, 11, 12, 13, Grobla 28, Jaroszéwka 1, 2, Jawczyce 1,

Kamyk 1, 2, Kawki 1, 2, Kréléwka 1, Krzeczow 2, 5,

Ksigznice 1, 2, 3, 4, 6, 7, 8, Liplas 1, 2, 3, Niewiaréw

1, 2, Nieznanowice 1, 2, 3, 4, 5, 5A, 6, Pierzchéw 1, 2,
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IKM . t
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Fig. 22. Deep wells (> 500 m TVD) reaching the prospective intervals within the Kréléwka tender area
and in its close neighborhood.



Bochnia E Doluszyce 1 Doluszyce 5 Grabina 1 Grabina 2 Grabina 3 Grabina 4 Grabina 5
Stratigraphy Porosity Permeability Porosity Permeability Porosity Permeability Porosity Permeabilit Porosity Permeability Porosity Permeability
top bottom top bottom min—max min—max top | bottom top bottom min—max min—max top bottom min-max min—max top bottom min-max Min—max [m)IID] top bottom min—max min—max top bottom min—-max min—-max
[%] [mD] [%] [mD] [%] [mD] [%] [%] [mD] [%] [mD]
Quaternary 0.0 24.0 0.0 5.0 0.0 20.0 0.0 20.0 0.0 55.0 0.0 10.0 0.0 20.0
Outer Carpathians 5.0 1040.0 | 4.36-21.03 | 15-3029 | dataare not 20.0 150.0
Carpathian units Miocene of the aviable
. 24.0 885.0 150.0 1100.0 | 3.17-19.34 | 0.0-310.8 20.0 1007.0 55.0 1014.0 | 0.41-18.30 | 0.96 —222.64 10.0 1059.0 3.01-1443 | 0.0-127.7 20.0 11425 | 2.31-14.01 00-11
Carpathian Foredeep
Cretacerous 885.0 885.5 1040.0 1075.0 1007.0 | 1012.0 | 3.69-20.75 0.0-131.9 1059.0 1069.0 1.57-1.97 00-24
Upper Jurassic 1346.0 1069.0 1098.0 1.00-3.19 0.00-4.6 11425 | 1166.0 | 2.52-2.63 0.0
Jurrasic Middle Jurassic 1075.0 1442.0 1.39-9.53 0.0 1100.0 1555.0 | 0.23-7.56 00-16 1012.0 | 1034.0 1014.0 | 1053.0.0 | 2.78—-4.69 0.0
Lower Jurassic
Triassic 1555.0 | 20020 | 149-1131| 0.0-08
Permian 2002.0 | 2002.2
Carboniferous
Precambrian 1442.0 | 1485.3 0.67 0.0

Tab. 11. Stratigraphy and petrophysical characteristics in the Bochnia E (Garlicki, 1963), Dotuszyce 1 (Goérka, 1971a), Dotuszyce 5 (Jawor and Pieniazek, 1989), Grabina 1 (Jawor E. And Jawor W. 1971a), Grabina 2 (Baran, 1972b), Grabina 3 (Baran and Dulniawka, 1971), Grabina 4 (Zworowski, 1985), Grabina 5 (Pienigzek, 1984).

Grabina 6 Grabina 7 Grabina 8 Grabina 9 Grabina 10 Grabina 11
Stratigraphy Pprosny Perr_neablllty Porosity Perr_neablllty Pgrosny Perr_neablllty Pprosny Perr_neablllty Pprosny Permeability Porosity Permeability
top bottom min—-max min—max top bottom min-max [%] min-max top bottom min-max min—max top | bottom | min-max min—max top bottom min-max | X [mD] top bottom min-max [%] | min—max [mD]
[%] [mD] ’ [mD] [%] [mD] [%] [mD] [%] ’
Quaternary 0.0 20.0 0.0 20.0 0.0 20.0 0.0 20.0 0.0 10.0 0.0 10.0
Outer Carpathians 20.0 186.0 20.0 220.0 20.0 150.0 20.0 | 360.0 10.0 477.0 10.0 475.0
Ca:\g;?ﬁ;ﬁf’;rte';iep 186.0 | 1353.0 2200 | 12620 | 11.45-26.80 10.2 1500 | 12040 | 1.75 - 16.69 1287.0 | 2.06-1504 | 00-1.4 | 477.0 | 13200 | 6.82-1579 | 0.00-0.71 | 475.0 | 1560.0
Carpathian units
Sarmatian
150.0 1204.0 | 1.75-16.69 477.0 | 13200 | 6.82-15.79 0.00-0.71 475.0 | 1560.0 1.79-12.47 0.0-24
Badenian 360.0 | 1287.0 | 2.06 — 15.04 00-14
Cretacerous 1204.0 | 1236.0 | 0.16-13.08 00-34 1560.0 | 1593.0 | 2.22-10.27 0.0-0.71
Jurrasic Upper Jurassic 1353.0 | 1382.0 | 0.88-2.24 0.0

Tab. 12. Stratigraphy and petrophysical characteristics in the Grabina 6 (well chart), Grabina 7 (Pienigzek and Jawor W., 1985), Grabina 8 (Pienigzek, 1986), Grabina 9 (Jawor W. and Pienigzek, 1986), Grabina 10 (Jawor W. and Pienigzek, 1987a), Grabina 11 (Jawor W. and Pienigzek, 1987b).

Grabina 12 Grabina 13 Jaroszowka 1 Jaroszowka 2 Kamyk1 Kamyk 2 Krélowka 1
Stratigraphy Porosity Permeabilit Porosity Permeability Porosit Permeabilit Porosit Permeability Porosit Permeability
top | bottom|] top bottom min—-max . Y top | bottom | min-max min—max top bottom | . yo . Y top | bottom | . yo min-max top bottom | . yo min—max top | bottom
[%] min—-max [mD] %] [mD] min-max [%] | min—-max [mD] min—max [%] [mD] min—max [%] [mD]
Quaternary 0.0 20.0 0.0 10.0 0.0 10.0 0.0 0.5 0.0 20.0
Outer Carpathians | 20.0 | 640.0 0.0 880.0 | 3.33-13.90 | 0.0-39.9 10.0 1008.0 | 5.94-17.17 1.3-89.3 05 |1938.0 | 3.79-13.98 | 0.0-712.0 20.0 |1665.0 | 0.93-15.35 | 0.0-16.7
Miocene of the
) ) Carpathian 640.0 | 1629.0| 10.0 | 1125.0 | 0.0-11.94 880.0 | 1530.0 | 6.11-15.33 | 0.0-225 data are not
Carpathian units Foredeep aviable
Sarmatian
10.0 | 1125.0 | 0.0-11.94
Badenian 640.0 | 1629.0
Cretacerous 1629.0 | 1654.0
Upper Jurassic 1125.0 | 1188.0 | 0.0-4.08 0.0 1665.0 | 1714.0 | 1.17 - 14.45 0.0-6.4 1802.0
Jurrasic Middle Jurassic 1530.0 | 17454 | 1.26 -2.95 0.0 1008.0 | 1037.0 | 0.60-2.91 0.0 1938.0 | 2400.0 | 3.20-8.06 00-22
Lower Jurassic

Tab. 13. Stratigraphy and petrophysical characteristics in the Grabina 12 (Jawor W. and Pieniazek, 1988), Grabina 13 (Jawor W. and Pieniazek, 1987c), Jaroszowka 1 (Pieniazek, 1970), Jaroszowka 2 (Pieniazek, 1973a), Kamyk 1 (Pienigzek, 1974b), Kamyk 2 (Ztonkiewicz, 1977), Krolowka 1 (Brzostowska and Jawor W. 1991).

Krzeczow 2 Krzeczow 5 Ksiagznice 1 Ksigznice 3 Ksigznice 4 Ksiaznice 6 Ksiaznice 7 Ksiaznice 8
Stratigraphy top | bottom P(r)]:?rfl—t / P%?:\e—ia ;I>I<ty top bottom | top |bottom] top | bottom mirlji)rrr(\):s)[/% ] P?Tr]rirsiar?];l)l(ty top bottom mir?grrr?;t}[/% ] P?;%ejg:il;(ty top | bottom ri?anrST:g( P?;%ejg:il;(ty top bottom mirljfrrr(g(t)[/% ] P?Trl?r]ﬁ\k;:il:(ty top | bottom mirl?i)rrr(g(t){% ] P?rr\ri]:]e—anti:il:(ty
max [%] [mD] [mD] [mD] [%] [mD] [mD] [mD]
Quaternary 00 | 20.0 0.0 | 10.0 0.0 5.0 0.0 10.0 0.0 10.0 0.0 10.0
Miocene of the Carpathian Foredeep | 20.0 | 795.0 | 19.07 da;z\i/iz;rslsot 0.0 | 735.0 | 10.0 | 818.0 | 2.87-16.74 1402.7 5.0 890.0 | 9.41-1563 | 0.0-189 10.0 | 751.0 | 7.28—-20.49 | 0.0-508.2 10.0 | 726.0 |12.89-19.29 9.3 100 | 764.0 | 405-22.30 | 0-624.2

Cretacerous 795.0 | 829.5 890.0 | 898.0 | 1.18-2.17 0.0

Upper Jurassic 829.5 | 961.0 2.05 0.0 792.0 898.0 | 945.0

Jurrasic Middle Jurassic 735.0| 814.1 | 818.0| 890.0 | 0.78-7.14 0.0-44
Lower Jurassic

Tab. 14. Stratigraphy and petrophysical characteristics in the Krzeczow 2 (Pieniazek, 1982), Krzeczéw 5 (Jawor and Brzostowska, 1992b), Ksiaznice 1 (well chart), Ksiaznice 3 (Pieniazek, 1972a), Ksiaznice 4 (Baran, 1972a), Ksiaznice 6 (Baran, 1973b), Ksigznice 7 (Pieniazek, 1973b), Ksiaznice 8 (Pieniazek, 1973c¢).




Liplas 2 Niewiarow 2 Nieznanowice 2 Nieznanowice 3 Nieznanowice 4 Nieznanowice 5 Nieznanowice 5A Nieznanowice 6
Stratigraphy Porosit Permeability Porosity Permeability Porosity Permeability botto Porosity Permeability Porosity Permeability Porosity
top | bottom top | bottom | top | bottom min—max>[/<y] min-max bottom | min-max min-max bottom min-max min-max m min-max min-max top bottom min-max min-max top bottom min-max
’ [mD] [%] [mD] [%] [mD] [%] [mD] [%] [mD] [%]
Quaternary 00 | 39.0 data are 00 | 200 20.0 25.0 20.0 0.0 20.0 0.0 10.0
not aviable
Miocene of the Carpathian Foredeep | 39.0 | 722.0 870.0 | 20.0 |1199.0 | 9.42-12.39 1083.0 | 0.42-19.91 | 0.0-13.29 935.0 | 8.47-23.03 | 0.0-279.3 951.0 | 0.84-13.04 0.0-73 20.0 503.0 | 216-15.01 | 2.1-243.0 10.0 506.0 7.33-22.30

Cretacerous 951.0 | 955.0 | 0.72-0.95 0.0

Upper Jurassic

Jurrasic Middle Jurassic 722.0 | 1123.0 1199.0 | 1240.6 | 0.40-1.06 0.0 1133.0 | 0.71-1.84 0.0 973.0 1.07-1.29 0.0 955.0 993.0
Lower Jurassic
Carboniferous 24919 | 2942.8

Tab. 15. Stratigraphy and petrophysical characteristics in the Liplas 2 (well chart), Liplas 3 (well chart), Niewiarow 1 (well chart), Niewiarow 2 (Urbaniec, 2008), Nieznanowice 2 (Pieniazek, 1969), Nieznanowice 3 (Dulniawka, 1971), Nieznanowice 4 (Baran, 1972c), Nieznanowice 5 (Baran, 1973a), Nieznanowice 5A (Baran, 1973c),

Nieznanowice 6 (Baran, 1973d).

Pierzchow 2 Pierzchow 3 Puszcza 10 Puszcza 12 | Stanistawice 2 | Wiatowice 1 Wiatowice 3 Wiénicz Nowy 2 Wisnicz Nowy 3
Stratigraphy Porosit Permeability Porosit Permeability Porosity Permeability Porosity Permeability
bottom | top [ bottom min—max )[/o/] min—max top bottom | top | bottom | top | bottom | top top | bottom min_max 3[/0 %] min—max top bottom min—max min—max top bottom min—-max min—max
2| [mO] 2| [mO] [%] [mD] [%] [mD]
Quaternary 0.0 30.0 0.0 20.0 0.0 20.0 0.0 20.0 0.0 10.0 0.0 5.0
Outer Carpathians data are 10.0 900.0 1.04-2.35 0.0 5.0 680.0

Miocene of the Carpathian Foredeep 555.5 | 30.0 | 926.0 | 11.00—12.38 20.0 739.0 | 20.0 | 797.5 notaviable | o 20.0 | 824.0 | 3.59-14.85 0.0-1.0 900.0 13530 | 7.84-1224 | 05-214 680.0 | 1177.0 | 7.02-16.99 43-46

Cretacerous 926.0 | 934.0 0.70-1.85 0.0 739.0 810.0 | 797.5 | 874.0 1353.0 1396.9

Jurassic 934.0 | 968.0 0.87 810.0 901.5 | 874.0 | 909.2 1002.0 824.0 | 860.0 1.53-2.30 0.0 1396.9 1607.0 | 2.64-23.30 | 0.0-4743.8 | 1177.0 | 1221.0 0.43-3.35 0.0-4.7

Wisnicz Nowy 3 (Pieniazek, 1974a).

Tab. 16. Stratigraphy and petrophysical characteristics in the Pierzchow 1 (well chart), Pierzchow 2 (well chart), Pierzchéw 3 (Baran, 1972d), Puszcza 10 (well chart), Puszcza 12 (well chart), Stanistawice 2 (Jawor W. and Brzostowska, 1992a), Wiatowice 1 (well chart), Wiatowice 3 (Gorka, 1971b), Wisnicz Nowy 2 (Kucala, 1972),



Well: BOCHNIA E DOLUSZYCE 1 DOLUSZYCE 5 GRABINA 1 GRABINA 2 GRABINA 3 GRABINA 4 GRABINA 5 GRABINA 6 GRABINA 7 GRABINA 8 GRABINA 9 GRABINA 10 GRABINA 11 GRABINA 12
Depth: 885.5 1485.3 1346.0 2002.2 1034.0 1053.0 1098.0 1166.0 1382.0 1262.0 1236.0 1287.0 1320.0 1593.0 1654.0
Drsltltl);:ac;r: B NO core NAG: Chmielnik NAG: Chmielnik NO core NO core NO core NO core NO core NO core NO core NAG: Chmielnik NAG: Chmielnik NAG: Chmielnik NAG: Chmielnik NAG: Chmielnik
PK 250 — 14400 250 — 19500 | 25.0 — 1030.0 250 — 1050.0 0.0 — 1095.0 0.0 — 1156.0 0.0 — 1360.0 0.0 — 1275.0 0.0 — 12000 | 250 — 1285.0 0.0 — 1318.0 0.0 — 1589.0 0.0 — 1630.0
PSr 8115 — 1098.0 150.0 - 1955.0 875.0 — 1025.0 11040 - 1216.0 24.0 — 1585.0
PSr KS-3 188.0 — 1363.0 | 1515 — 1259.0
PSr SKS-4 100.0 -~ 14450 1450 -~ 1028.0 69.0 — 10520 | 191.0 — 10950 | 1450 - 1156.0 1515 — 859.0 1780 -~ 1179.0 | 1955 — 1239.0 229.0 — 1315.0 50.0 — 1645.0
mPSr 8115 - 1098.0 12380 - 1363.0
PA 200 — 14750 133.0 -~ 1287.0 170.0 — 1318.0 0.0 — 1588.0 0.0 — 1630.0
PAdt 1450 — 1095.0 93.0 - 1156.0 1320 - 1362.0 100.0 - 1259.0 1150 - 1218.0
PAt1 1450 -~ 1095.0 93.0 - 11560 | 1320 — 13620 | 100.0 -~ 1259.0 | 1150 — 12180
PAt2 1450 -~ 1095.0 93.0 - 11560 | 1320 — 13620 | 100.0 - 1259.0 | 1150 — 12180
PAC(Ar) 100 - 1015.0 8.0 - 9520 0.0 - 392.0 188.0 — 1039.0 10.0 - 968.0 160.0 - 1036.0 25.0 - 1041.0 0.0 - 11250 0.0 - 229.0 0.0 - 399.0 0.0 — 1590.0
PAC(As) 250 — 1041.0
PAC(Ts) 250 - 10410
PAP (logAl/A2) 930 - 11560 11040 - 1218.0
PG 50 - 1478.0 3500 - 1104.0 920.0 - 1006.0 0.0 - 743.0 0.0 - 839.0 0.0 - 1593.0 0.0 — 1630.0
PG SP-62 2.0 — 17340 | 100 - 1000.0 100 - 1052.0 0.0 — 1218.0 | 6500 — 1287.0 350.0 - 1630.0 | 3500 - 987.0
PG SP-62M 0.0 - 862.0
PG SP-62R 0.0 — 1095.0 | 5500 - 1156.0 0.0 - 815.0 750.0 - 1259.0
PG SP-62T 1650.0 - 1961.0 0.0 —  653.0 7500 — 1290.0
PGG 786.0 — 1483.0 140.0 - 10280 | 527.0 - 10520 | 9950 — 1095.0
PNG 50 — 1478.0 3500 - 1104.0 0.0 —  743.0 0.0 - 402.0
PNG SP-62 2.0 — 17340 | 100 - 1028.0 100 - 1052.0 0.0 —  862.0 0.0 — 1218.0 | 6500 — 1287.0 750.0 — 1320.0 | 3500 -~ 987.0
PNG SP-62R 0.0 — 1095.0 | 5500 - 1156.0 0.0 - 815.0 750.0 - 1259.0
PNG SP-62T 1650.0 - 1961.0 0.0 —  653.0 7500 — 1290.0
PNNnt 0.0 — 8390 | 8900 - 1593.0 0.0 — 1630.0
Pl 191.0 - 1095.0 188.0 -~ 13620 | 1515 — 12590 | 1780 — 1205.0 | 1955 — 1053.0 229.0 — 1318.0 240 — 1589.0 50.0 — 1645.0
PS 1000 - 14820 1600 - 1960.0 | 147.0 - 1028.0 69.0 - 10520 | 1910 - 10950 | 1450 - 11560 | 1880 — 13620 | 1515 - 12590 | 1780 — 1218.0 | 1955 - 1285.0 229.0 — 1318.0 240 - 1589.0 50.0 - 1645.0
B4.48A1.62M B4.48A1.62M B4.48A1.62M B4.48A1.62M M5.28A0.82B A5.28M0.82N A5.28M0.82N A5.28M0.82N A5.28M0.82N M5.28A0.82N A5.28M0.82N A5.28M0.82N
100.0 - 14820 155.0 - 1100.0 | 147.0 - 1028.0 69.0 — 10520 | 1910 — 10950 | 550.0 - 1156.0 | 188.0 — 13620 | 1515 — 12590 | 1780 — 12180 | 1955 — 1285.0 229.0 — 13180 | 3990 - 985.0 500 — 1645.0
B5.7A0.4M B5.7A0.4M B5.7A0.4M B5.7A0.4M N4.48M1.62A B4.48A1.62M N4.48M1.62A N4.48M1.62A N4.48M1.62A N4.48M1.62A N4.48M1.62A A5.28M0.82N N4.48M1.62A
100.0 - 815.0 155.0 - 1100.0 | 147.0 - 1028.0 69.0 — 10520 | 191.0 — 10950 | 1450 - 653.0 188.0 - 1362.0 | 1515 — 12590 | 178.0 — 1218.0 | 1955 — 12850 229.0 — 1318.0 240 — 1589.0 50.0 — 1645.0
MO0.5A0.1B MO0.5A0.1B M5.28A0.82B M5.28A0.82B N5.7M0.4A M5.28A0.82B N5.7M0.4A N5.7M0.4A N5.7M0.4A N5.7M0.4A N5.7M0.4A N4.48M1.62A N5.7M0.4A
8115 - 14820 11000 - 1960.0 | 1470 - 1028.0 69.0 - 10520 | 191.0 - 1095.0 | 1450 - 653.0 188.0 - 1362.0 | 1515 - 12590 | 1780 - 1205.0 | 1955 - 1285.0 229.0 — 1318.0 240 - 1589.0 50.0 - 1645.0
PO MO0.1A0.1B M1.0A0.1B N4.48M1.62A N5.7M0.4A
8115 - 14820 1100.0 - 1960.0 550.0 - 1156.0 240 - 1589.0
M2.5A0.25B M2.5A0.25B N5.7M0.4A
8115 - 14820 1100.0 - 1960.0 550.0 - 1156.0
M4.0A0.5B M4.0A0.5B
8115 — 14820 1100.0 - 1960.0
M5.28A0.82B M5.28A0.82B
100.0 - 1098.0 155.0 - 1100.0
M8.0A0.5B M8.0A0.5B
8115 — 14820 1100.0 - 1960.0
mPO A1”MI”N A1.0M1.0N A1.0M1.0N
8120 - 14450 160.0 - 1100.0 | 950.0 - 1028.0 | 10150 - 1052.0
A2”M A1.0M1.0N A2.0N A2.0N
8120 - 14450 150.0 - 1960.0 | 950.0 - 1028.0 | 10150 - 1052.0
A2”’M
150.0 - 1960.0
POpt 2000 - 1100.0 | 1500 - 1150.0 | 200.0 - 1350.0 | 150.0 - 1250.0 | 200.0 - 1200.0 | 200.0 - 1275.0 250.0 — 1300.0 50.0 - 1575.0 50.0 - 1645.0
POst 8115 — 14820 950.0 - 1028.0
POst LL3
PT 20.0 — 1900.0
PTn 2000 - 1100.0 | 1500 - 1150.0 | 200.0 - 1350.0 | 150.0 - 1250.0 | 200.0 — 1200.0 | 200.0 - 1275.0 250.0 — 1300.0 | 400.0 - 1575.0 50.0 — 1645.0
Velocity survey 20 — 1844 5.0 — 1065.0 20.0 - EG0.0 10.0 - 940.0 10.0 - 990.0 10.0 — 1540.0 20.0 — 1400.0

Tab. 17. Geophysical survey — well logs (underlined intervals are available in LAS format). NAG — National Geological Archive, PK — deviation log, PSr — caliper, PSr KS-3 — caliper using KS—3 probe, PSr SKS-4 — caliper using SKS—4 probe, PSr SA-80 — caliper using SA-80 probe, mPSr — caliper — microlog, PA — acoustic log , PAal —
amplitude, acoustic log using dipole transmitter probe, PAdt — interval transit time — acoustic log, PAt1 — travel time, T1 — acoustic log, PAt2 — travel time T2 — acoustic log, PAc(Ar) — cement bond log — amplitude,e acoustic log (casing), PAc(As) — cement bond log — amplitude, acoustic log (rock), PAc(Ts) — cement bond log — time Acoustic
log (rock), PAP (logA1/A2) — SKANG-2, PG — gamma ray log, PG SP-62 — gamma ray log using SP-62 probe, PG SP-62M — gamma ray log using SP-62M probe, PG SP-62R — gamma ray log using SP-62R probe, PG SP-62T — gamma ray log using SP-62T probe, PGG — density log, PNG — neutron-gamma ray log, PNG SP-62 — neutron-
gamma ray log using SP—62 probe, PNG SP-62M — neutron-gamma ray log using SP-62M probe, PNG SP-62R — neutron-gamma ray log using SP-62R probe, PNG SP-62T — neutron-gamma ray log using SP-62T probe, PNNnt — epithermal neutron log, P — induction log, PS — spontaneous potential log, PO — conventional electrical log (EL
— lateral, EN — normal), mPO — electrical microlog, POg — electric log using gradient probe, POp — electric log using N1.0MO0.1A potential probe, POpt — salinity log, POst — focussed electric log, POst LL3 — focussed electric log using LL3 probe, mPOst —focussed electric microlog, PP — induced potential log, PT — temperature log, PTn —
temperature log in thermal disequilibrium, PTnc —temperature log after cementation in thermal disequilibrium, PGaz — gas log, velocity survey.



Well: GRABINA 13 JAROSZOWKA 1| JAROSZOWKA 2 KAMYK 1 KAMYK 2 KROLOWKA 1 KRZECZOW 2 KRZECZOW 5 KSIAZNICE 1 KSIAZNICE 2 KSIAZNICE 3 KSIAZNICE 4 KSIAZNICE 6 KSIAZNICE 7 KSIAZNICE 8 LIPLAS 2
Depth: 1188.0 1745.4 1037.0 2400.0 1714.0 1802.0 961.0 792.0 814.1 1302.8 890.0 945.0 751.0 726.0 764.0 2942.8
Drill core — storage NAG: Chmielnik NO core NO core NO core NO core NAG: Chmielnik NO core NAG: Chmielnik NO core NO core NO core NO core NO core NO core NO core NO core
PK 0.0 — 1185.0 1250 - 1700.0 25.0 — 1030.0 25.0 — 1980.0 575.0 — 1715.0 0.0 — 955.0 11250 - 12950 | 250 - 8650 | 250 — 9350 | 250 - 7450 | 250 - 7100|250 - 760.0 | 25.0 — 2925.0
PSr 270 — 13090 | 1450 — 10300 | 87.0 - 1920.0 68.5 - 1663.0 1440 - 8700 1005 — 7095 | 150 - 763.0
PSr SA-80 7305 - 17120
PSr SKS-4 1985 — 11790 | 8250 — 1698.0 870 - 19730 196.0 — 958.0 1395 - 933.0
mPSr 1680.0 — 1976.0 140.0 - 933.0
PA 138.0 — 1188.0 16.0 — 1715.0 139.0 - 941.0
PAal 1500 — 1030.0 | 950.0 — 1980.0 980 -— 746
PAdt 150.0 - 1030.0 | 1680.0 — 1976.0 196.0 - 955.0
PAt1 1500 - 1030.0 | 1778.0 — 1980.0 196.0 — 955.0 98.0 - 746
PAt2 150.0 - 1030.0 | 17780 — 1980.0 196.0 - 955.0 98.0 - 746
PAC(Ar) 7.0 — 1948.0 592.0 — 1689.0 17.0 — 5740 150 - 590.0
PG 0.0 — 11880 7400 — 13028 10 - 7460 2560 — 7630 | 150.0 - 2935.0
PG SP—62 1350 - 1702.0 0.0 — 1030.0 5.0 - 19770 0.0 — 1721.0 200 - 955.0 190 - 879.0 7.0 — 940.0 430 - 7095
PGG 8000 — 13120 | 1450 - 1030.0 | 1680.0 — 1976.0 | 722.0 - 1717.0 905 - 7460
PNG 10 - 746.0 250 - 763.0
PNG SP-62 135.0 - 1702.0 0.0 — 1030.0 5.0 - 1977.0 0.0 - 1721.0 200 - 955.0 190 - 8790 | 70 - 9400 250 - 7630
PNNnt 0.0 — 1188.0
Pl 1985 - 1188.0 950.0 - 1980.0 196.0 - 955.0
PS 1985 - 1188.0 270 - 17000 | 1490 - 10300 | 875 - 19770 68.5 - 1710.0 196.0 - 955.0 1440 - 870.0 | 1395 - 939.0 | 980 - 746.0 | 1005 - 7095 | 975 - 7610
A5.28M0.82N B4.48A1.62M B4.48A1.62M B4.48A1.62M M8.0A1.0B B4.48A1.62M B4.48A1.62M B4.48A1.62M B4.48A1.62M
1985 - 11880 | 270 — 1309.0 | 1490 - 10300 | 875 - 19770 68.5 - 1710.0 8050 - 955.0 1000 - 13000 | 1440 - 8700 | 1395 - 9390 | 980 -— 746.0 | 1005 - 7095 | 975 - 761.0 | 400 - 29350
N5.7M0.4A B5.7A0.4M B5.7A0.4M B5.7A0.4M A5.28M0.8N B5.7A0.4M B5.7A0.4M B5.7A0.4M B5.7A0.4M B4.48A1.62M
1985 - 11880 | 270 — 1309.0 | 1490 - 10300 | 875 - 19770 196.0 - 888.0 1440 - 870.0 | 1395 — 9390 | 980 - 746.0 | 1005 - 7095 | 975 - 7610
B4.48A1.62M MO0.5A0.1B M5.28A0.82B M5.28A0.82B N4.48M1.62A M5.28A0.82B M5.28A0.82B M5.28A0.82B M5.28A0.82B B5.7A0.4M
1985 - 1188.0 | 1250.0 - 1700.0 | 1490 - 1030.0 | 875 - 1977.0 1960 - 888.0 1440 - 8700 | 1395 - 939.0 | 980 - 7460 | 1005 - 7095 | 975 - 7610
PO M1.0A0.1B N5.7M0.4A M5.28A0.82B
250.0 - 1700.0 1960 - 888.0 975 - 7610
M2.5A0.25B
250.0 - 1700.0
M4.0A0.5B
2500 - 1700.0
M5.28A0.82B
270 - 1309.0
M8.0A0.5B
12500 - 1700.0
mPO Al1.0M1.0N A1”MI1”N A1.0M1.0N Al1.0M1.0N
15280 — 17000 | 9950 - 10325 7500 - 870.0 | 850.0 — 939.0
A2”M A2”M A2”M A2.0M
1528.0 - 17000 | 9950 - 10325 7500 - 870.0 | 8500 - 939.0
1080.0 - 1188.0 M2.5A0.25B
68.5 — 1710.0
POg M4.0A058
68.5 - 1710.0
POpt 2000 - 1175.0 2000 - 950.0
POst 16800 - 1977.0 729.5 - 1235.0 7250 - 870.0 | 850.0 - 939.0 975 - 763.0
mPOst 975 - 763.0
PP 68.5 - 1710.0
PT 590.0 - 1640.0
PTn 2000 - 11750 0.0 - 1663.0 2000 - 950.0
PTnc 2.0 — 1682.0
PGaz 8020 - 16675 839.0 - 2253.0
Velocity survey 400 - 837.0 200 - 1918.0 20.0 — 1640.0

Tab. 17. Cont.




Well: LIPLAS 3 EAPANOW 6K | EAPANOW 7K | NIEWIAROW 1 | NIEWIAROW 2 | NIEZNANOWICE 2 | NIEZNANOWICE 3 | NIEZNANOWICE 4 | NIEZNANOWICE 5 | NIEZNANOWICE 5A | NIEZNANOWICE 6 | PIERZCHOW 1 | PIERZCHOW 2 PIERZCHOW 3 PUSZCZA 10 | PUSZCZA 12
Depth: 1202.0 2175.0 1980.0 500.0 870.0 1240.6 1133.0 973.0 993.0 503.0 506.0 506.4 555.5 968.0 901.5 909.2
Drill core — storage NO core NAG: Chmielnik | NAG: Chmielnik NO core NO core NO core NO core NO core NO core NO core NO core NO core NO core NO core NO core NO core
PK 250 — 11950 5.0 — 1230.0 25.0 — 11500 | 25.0 - 968.0 25.0 - 990.0 25.0 — 500.0 250 —  500.0 250 — 960.0
PSr 1900 -  840.0 80.0 — 12340 | 5150 - 11320 | 710 - 9670 | 1070 — 9900 | 1000 — 498.0 | 820 —  498.0 1500 - 683.0
PSr SKS-4 250.0 - 1191.0 75.0 — 5150 150.0 - 950.0
mPSr 1900 - 856.0
PA 1950 - 7570 5100 - 11330 | 470 - 7620
PAC(Ar) 33.0 — 1216.0 3.0 — 708.0
PG 5940 - 6470 5.0 — 4980 00 - 4980
PG SP-62 3.0 — 11940 5.0 — 1230.0 7.0 — 1132.0 0.0 — 968.0 1.0 - 991.0 3.0 - 963.0
PGG 5000 - 11320 | 680 - 967.0 139.0 - 9620
PNG 128.0 — 990.0 5.0 - 498.0 0.0 —  498.0 3.0 - 963.0
PNG SP-62 3.0 — 11940 5.0 — 1230.0 7.0 — 1132.0 0.0 — 968.0 1.0 - 991.0
Pl 750 - 5150
PS 191.0 - 1198.0 80.0 — 12340 75.0 - 11320 | 71.0 - 967.0 1280 — 990.0 150.0 - 963.0
B4.48A1.62M B4.48A1.62M B4.48A1.62M B4.48A1.62M B4.48A1.62M B4.48A1.62M
1910 - 755.0 80.0 — 12340 | 750 - 11320 | 710 - 967.0 | 1280 — 990.0 | 1000 — 498.0 | 820 — 4980 150.0 - 963.0
B5.7A0.4M B5.7A0.4M B5.7A0.4M B5.7A0.4M B5.7A0.4M B5.7A0.4M
1910 - 755.0 80.0 — 12340 | 750 - 11320 | 710 - 967.0 | 1280 - 990.0 150.0 - 963.0
MO0.5A0.1B M5.28A0.82B M5.28A0.82B M5.28A0.82B M5.28A0.82B M5.28A0.82B
650.0 - 1198.0 800 — 12340 | 750 - 11320 | 710 - 9670 | 1280 - 990.0 1500 - 963.0
PO M1.0A0.1B
650.0 - 1198.0
M2.5A0.25B
650.0 - 1198.0
M4.0A0.5B
196.0 - 1198.0
M5.28A0.82B
1910 - 755.0
M8.0A0.5B
6500 - 1198.0
A1.0MO0.1IN AI”MI”N AI”MI”N AI”MI”N
mPO 620.0 - 765.0 11760 — 12340 | 10830 - 11320 9250 - 963.0
A2”M A2’M A2’M A2”M
620.0 - 765.0 11760 — 12340 | 10830 - 11320 9250 - 963.0
POst 1083.0 - 11320 9000 - 990.0 9250 - 963.0
PT 410 - 8365
Tab. 17. Cont.
Well: STANISLAWICE 2 | WIATOWICE 1 WIATOWICE 3 WISNICZ NOWY 2 WISNICZ NOWY 3
Depth: 1002.0 514.5 860.0 1607.0 1221.0
Drill core — storage NAG: Chmielnik NO core NO core NO core NO core
PK 250 - 850.0 | 250 — 16000 | 10.0 - 11950
PSr SKS-4 1500 - 853.0 93.0 — 1395.0 2.0 — 1195.0
mPSr 3460 — 1395.0
PA 7000 - 1193.0
PG SP-62 50 - 853.0 3.0 — 1599.0 0.0 — 1195.0
PGG 150.0 — 853.0 | 339.0 - 1599.0
PNG SP-62 50 - 853.0 3.0 — 1599.0 0.0 — 1195.0
PS 1500 - 849.0 | 93.0 - 1600.0 20 — 11950
B4.48A1.62M B4.48A1.62M
150.0 — 853.0 | 1093.0 — 1600.0 20 — 11950
B5.7A0.4M B4.48A1.62M B5.7A0.4M
PO 1500 - 8530 | 930 - 11570 2.0 — 1195.0
M5.28A0.82B B5.7A0.4M M5.28A0.82B
150.0 - 853.0 93.0 — 11570 2.0 — 1195.0
M5.28A0.82B
93.0 — 1396.0
A1”M1”N A1”M1”N
mPO 13440 — 1596.0 | 1100.0 - 1195.0
A2”M A2”M
13440 - 1596.0 | 11000 - 11950
POst 1353.0 - 1600.0 | 1175.0 - 1195.0

Tab. 17. Cont.




Well Top [m] Bottom [m] Stratigraphy Shows
Bochnia E 186.0 Carpathian Foredee formation water flow
Dotuszyce 1 1178.5 1182.5 Jurassic bituminous odour of the core
Grabina 1 20.0 Outer Carpathians . drilling ﬂu?d outﬂpyv _ .
1101.0 1124.0 Jurassic inflow of 350 dfrbrine with gasificated drilling fluid
. 270.0 . asificated drilling fluid blow out
Grabina 2 796.4 Miocene gasificated driIIingg fluid blow out
Grabina 4 904.0 Miocene gasificated drilling fluid outflow
Grabina 11 1440.0 Miocene gasificated drilling fluid after 10 hrs waiting
802.0 837.4 Outer Carpathians 0.24-0.75% of CHlin drilling fluid
Jaroszéwka 1 1627.0 1629.5 . <0.20% of CH in.drilli'n'g quid'
1629.75 1633.9 Jurassic 0.50-1.15% of CHlin drilling fluid
1633.9 1639.4 0.17-0.57% of CHlin drilling fluid
Jaroszéwka 2 18.0 Outer Carpathians 10 n drilling fluid loss
Kamyk 2 1599.0 Miocene gasificated drilling fluid
Ksiaznice 1 415.5 Miocene dr_ill_ing fluid lo_utﬂow_
430.0 gasificated drilling fluid
534.0 Miocene gasificated drilling fluid
Ksiaznice 2 981.0 ca. 1002.0 Jurassic _ brina _ _
1059.0 gasificated drilling fluid
Ksiaznice 6 10.0 38.0 Miocene circulation loss
Ksiaznice 8 762.0 Miocene 1.8 m¥/3h drilling fluid loss
230.0 235.0 Miocene gasificated drilling fluid
724.2 729.4 traces of oil in the core
738.7 747.7 circulation loss
776.0 gasificated drilling fluid
Liplas 2 942.4 946.9 Jurassic c!rculat!on loss
978.0 circulation loss
992.8 circulation loss
998.2 circulation loss
2668.9 2672.4 Carboniferous weak bituminous odour
2714.8 2717.1 Carboniferous bituminous odour
Nieznanowice 4 390.5 Miocene gasificateq Qrilling'ﬂuid plpw .OUt
from 471.8 signs of drilling fluid gasification
. . 232.0 Miocene gasificated drilling fluid blow out
Nieznanowice 5 - - -
993.0 Jurassic circulation loss
225.0 gasificated drilling fluid
. . 251.6 . drilling fluid outflow
Nieznanowice 5A 260.2 Miocene gasiﬁca?ted drilling fluid
263.0 drilling fluid outflow
Nieznanowice 6 from 300.0 Miocene gasificated drilling fluid
Pierzchow 2 s Miocene gasificated drilling fluid
Puszcza 10 830.0 863.2 Jurassic bituminous odour
Wiatowice 3 785.0 791.0 Miocene weak bituminous odour
o 1420.2 1421.7 . weak hydrogen sulphide odour in the core
Wisnicz Nowy 2 ca. 1590 Jurassic . drilli%g fluid loss

Tab. 18. Hydrocarbon shows during drilling.
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6. SEISMIC SURVEYS

The Kroléwka tender area is explored by 2D seismic
surveys done in 1974-2014 (101 lines of total length
of 1437.18km; Tab. 19, Fig. 23). One 3D seismic
survey — tapanow — has been carried out, as well.

The seismic surveys in the Outer Carpathians and
Carpathian Foredeep begun in 1960s. However, these
old researches are of poor quality, having only
historical value because of analogue recording/single-
fold surveys (Zubrzycka, 2005). Better results were
obtained in 1978, when 48-channels equipment and
acquisition scheme by multi-fold coverage method
were used in the Zywiec-Wadowice-Gdow” seismic
project (Tab. 19, Fig. 23). As a result, the seismic
interpretations of the bottom surface of the Miocene
(Msp), top surface of the Jurassic (Jstr) and bottom
surface of the Jurassic (Jsp) were mapped.

In 1993 the “Liplas-Puszcza” seismic project was
carried out (Lobaziewicz, 1995). The time and
structural maps of the Miocene bottom surface, top and
bottom surfaces of the Jurassic and the top surface
of the Carboniferous, as well as the Cretaceous
thickness and intra-Miocene surfaces were inves-
tigated. Nine structural objects outside of the Krolowka
tender area, and two objects within its NE part —
Niepotomice and Krzeczéw — were detected (Fig. 23).
The Niepotomice object (within the Miocene suc-
cession) is seen as an anomaly on the seismic profiles
41-8-87K, 25-8-93K, 42-8-87K, 9-8-93K, and 43-8-
87K. The object was drilled out by the Niepotomice 4
and Stanistawice 2 wells. In the first case, the results
of the drilling tests are unknown. The second well —
Stanistawice 2 — was drilled in 1992, and the gas shows
were observed. The Krzecz6w object (within
the Miocene succession, as well) is seen on the seismic
profiles 10-8-93K, 30-7-78K, 11-8-93K, and 31-7-78K.

It was checked by the Puszcza 7 and Puszcza 10 wells,
drilled in 1967, but their documentations are very poor.
According to the current interpretation, the Niepo-
tomice and Krzeczéw objects have acreages of 3.6 and
4.5 knf, respectively. However, further investigations
(especially more recent seismic interpretations) are
required.

37

In 2004, the “Kamyk-Niepotomice” 2D seismic project
finished. Some new objects were mapped, while
the older ones — previously detected structures — were
reinterpreted. One of the new — the Liplas object
(Fig. 23) — is related to the top surface of the Jurassic.
The area of the object is 5 knwith 120 m amplitude
and -550 m a.s.l. isoline. Another Jurassic object —
Jaroszéwka — has 3 Km20 m amplitude and
-820 m a.s.l. isoline. The object was checked
by the Jaroszowka 1 well, which turned out to be dry.
The other perspective objects in the Kréléwka tender
area require additional interpretation works.

In 2008, the Lapanéw 3D seismic survey was executed.
A part of this survey covered the SE part
of the tender area (Zubrzycka, 2009; Fig. 23). The data
were reprocessed and reinterpreted in 2014
(Lukaszewski et al., 2014).
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Name Year | Seismicproject name | Owner | Length Name Year | Seismic project name | Owner | Length
9-3-74K | 1974/ Myslenice-Sucha- 31.48 16-1-03K | 2003| Treasury| 9.15
2-3-75K | 1975 10.04 17-1-03K | 2003 13.89
1-3-75K | 1975 SUChaf;bka'NOWy 8.84 19-1-03K | 2003 9.37
3-3-75K | 1975 g 15.10 20-1-03K | 2003 8.42
19-7-76K | 1976  Brzesko-Pilzno- 10.92 2-1-03K | 2003 8.60
18-7-76K | 197§ Olszyny 6.23 3-1-03K | 2003 ) 9.72
31-7-78K | 1978 , ] 15.77 6-1-03K | 2003 P“SZCZB""'KLZECZOW' 6.15
63-7-78K | 1978 BOChrF‘,'iEI’Z'%ChOW' 13.21 21-1-03K | 2003 ore 12.85
30-7-78K | 1978 10.60 1-1-03K | 2003 8.30
11-1-78K | 1978 . _ 18.10 15-1-03K | 2003 10.57
17-1-78K | 1978 Zyw'e%\é\ga\‘,‘vjow'ce' 33.56 4-1-03K | 2003 8.56
19-1-78K | 1978 28.65 18-1-03K | 2003 8.33
10-8-84K | 1984 14.19 5-1-03K | 2003 9.30
11-8-84K | 1984 16.58 15-1-04K | 2004 21.69
19-8-84K | 1984 Trifstﬁry 16.33 17-1-04K | 2004 19.12
38-8-86K | 1986  Wisniowa-takta 9.06 2-1-04K | 2004 15.69

41A-8-86K | 1986 11.71 11-1-04K | 2004 2158
42-8-86K | 1986 9.94 12-1-04K | 2004 22.06
43-8-86K | 1986 10.80 8-1-04K | 2004 14.39
37-1-87K | 1987 19.15 16-1-04K | 2004 18.91
42-8-87K | 1987 11.89 14-1-04K | 2004, Kamyk-Niepotomice 21.70
41-8-87K | 1987 18.41 6-1-04K | 2004 18.29
31-1-87K | 1987 20.57 5-1-04K | 2004 18.89
40-1-87K | 1987 Niepolomice-Gdow- 8.92 3-1-04K | 2004 18.07
43-8-87K | 1987 Myslenice 13.92 7-1-04K | 2004 17.41
38-1-87K | 1987 13.98 1-1-04K | 2004 15.68
36-1-87K | 1987 11.86 4-1-04K | 2004 18.87
42-1-88K | 1988 16.17 13-1-04K | 2004 22.44
48-1-88K | 1988 2414 T0O061904 | 2004 Krzeczéw-Rajsko-3C 7.38
5-1-89K | 1989 13.39 20-2-05K | 2005 Wighics 9.88
6-1-89K | 1989  Dobczyce-Gdow- 14.20 15-2-05K | 2005 19.83
10-1-89K | 1989 Wolica 12.47 19-2-07K | 2007 2158

10A-1-89K | 1989 13.81 21-2-07K | 2007 11.81

33-1-88/89K| 1989| _ ] 20.23 18-2-07K | 2007  Tarnawa-Czchéw 19.24
32-1-89K | 1989 N'epaogé%?ésdow' 24.04 4-2-07K | 2007 15.07
45-1-89K | 1989 y 13.75 22-2-07K | 2007 11.69
11-8-91K | 1991 13.47 SUMMARY:
14-8-91K | 1991 11.92 PGNIG
12-8:91K | 1991 14.65 SA. | M99
21-8-92K | 1992 ' 8.76 St | o570
13-8-92K | 1992  Dobczyce-Gdow- 8.88 Treasury
22-8-92K | 1992 Wolica 10.66 Tod 1518

11A-8-92K | 1992 11.88
20-8-92K | 1992 15.23 Tab. 19. Seismic surveys conducted on the Kréléwka tender
7-8-92K | 1992 12.42 area (CBDG, 2019).
23-8-92K | 1992 9.54

—— PGNIG
8-8-92K | 1992 Myslenice-Limanowa-| ~ g o 10.39

38B-7-92K | 1992 Czchow 9.80
5.8-93K | 1993 14.62
3-8-93K | 1993 14.84
19-8-93K | 1993 Liplas-Grobla- 12.49
27-8-93K | 1993 Zukowice 13.59
28-8-93K | 1993 13.55
24-8-93K | 1993 10.85
11-8-93K | 1993 12.48
9-8:93K | 1993 12.64
25-8-93K | 1993  Liplas-Puszcza 12.80
26-8-93K | 1993 8.65
10-8-93K | 1993 1374
7-11-01K | 2001 13.99
3-11-01K | 2001 12.79
24-11-01K | 2001 _ . . 10.04
9-11.01K | 2001 Raciechowice-Stadnik| 14.69
5-11-01K | 2001 8.69
1-11-01K | 2002 State | 12.64
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Fig. 23. A. Seismic surveys conducted in the Kréléwka tender area and in its neighborhood with location of the prospective objects
in the Miocene of the Carpathian Foredeep (Niepotomice and Krzeczéw structures) and in the basement of the Carpathian units
(Liplas and Jaroszowka structure8).2D and 3D seismic surveys within the Krélowka tender area.



7. GRAVIMETRY, MAGNETOMETRY
AND MAGNETOTELLURICS

7.1 GRAVIMETRY

The major part of the Kréléwka tender area is covered
by the “Western Carpathians” semidetailed gravimetric
survey (Fig. 24 — no. 1; Reczek, 1978), with average
density of 4 stations/kinThe northern part of the area
was covered by a subsequent survey in the Carpathian
Foredeep (Fig. 24 — no. 2gka and Ostrowski, 1987),
with a bit lower point density of 2.5 stationsfkm

There are also four detailed surveys within
the Kréloéwka tender area or in its close surroundings.
The first one was conducted along regional
magnetotelluric profile (Fig. 24 — no. 6; Ostrowski
et al., 2001). The second one — Puszcza-Krzeczow-
Borek (Fig. 24 — no. 3; Ostrowski, 2003) and the third
one (Fig. 24 — no. 4; Ostrowski et al., 2002) run along
seismic profiles, with a 50 m and 100 m steps,
respectively. There are also some additional
measurements with irregular point distribution (9-10
stations/krf) at the third survey. The last survey
(Fig. 24 — no. 5; Ostrowska et al.,, 2006) has
an irregular point distribution with average distance
ca. 400 m. There are three profiles as well, with
a 100 m step.

Krolikowski and Petecki (1995) proposed a division
of Poland into several gravity regions. The Kréléwka
tender area is placed at the southern part of the Szcze-
cin-Mogilno-Miechéw Low — at a part called the Nida
Depression (Fig. 25).

Hydrocarbon reservoir zones can be analysed
by gravity method using transformed maps such
as residual anomalies resulting from BTWR filter
(Fig. 26; Szczypa and Oniszk, 2002). A zone of low-
amplitude, positive anomalies in the northern part
of the map is caused by reservoirs, which has been
confirmed by production wells. There is a distinct belt
of negative anomalies, with a characteristic shape
of the Gdow Embayment. Residual anomalies become
stronger to the south of the aforementioned negative
belt and their pattern correlates with the Carpathians.
The negative anomalies reflects relatively light rocks
of the Subsilesian Unit, while its south border
coincides with a northern border of Magura unit,
characterized by high densities (Szczypa and Oniszk,
2002).

7.2. MAGNETOMETRY

There are two separate magnetic surveys
on the Kréléwka tender area and its close
neighborhood. The first one is an aeromagnetic survey
of the Carpathians and their foreland (Fig. 27 — black
dots; Wasiak, 1982). The resulting data had
to be filtered to remove the noise coming from

electrified railways. As an effect, only regional

anomaly image was obtained. The second survey
is a ground, semidetailed one (Fig. 27 — blue dots;
Kosobudzka and Wrzeszcz, 2005).
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The magnetic anomaly map (Fig. 28) was drawn
on the basis of a Magnetic Map of Poland (Petecki
et al., 2003; Petecki and Rosowiecka, 2017), which
is divided into several regions with different magnetic
characteristics. The Kroléwka tender area is located
within the Upper Silesia and Malopolska domain
(USMd) in which several magnetic regional highs
occur. The southern part of the USMd is dominated
by three positive anomalies: Tychy, Jordanéw and
Nowy Sicz. The last one appears at the south-eastern
corner of the Fig. 28. The Nowy& anomaly should
be related to the Precambrian basement of the Car-
pathians (Grabowska et al., 2007; 2011).

7.3. MAGNETOTELLURICS

Several MT profiles were conducted within
the Krolowka tender area and in its close
neighborhood. The oldest two of them (Fig. 29 — no. 1
and 3; Swigcicka-Pawliszyn, 1986; Molek and
Oraczewski, 1988) helped to develop a depth map
of the top surface of consolidated basement rocks.
Correlation of MT with gravimetric pattern was
prepared within later MT works (Fig. 29 — no. 2;
Stefaniuk, 1999; Stefaniuk et al., 2001). Resistivity
section along the Bukowina Tatrzka-Niepotomice
profile (Fig. 29 — grey dashed line), shows distinct
differentiation into two zones (Fig. 30). There is a high
resistivity (presumably crystalline) massif with
ca. 2 km complex of the Mesozoic—Paleozoic deposits
to the north. The southern zone seems to be a tectonic
trench, filled with low resistivity, higher Paleozoic and
Mesozoic deposits. A rock complex characterized
by 200-300 OQm resistivity at the bottom
of the southern zone can be interpreted as the Devonian
series. A strong resistivity contrast between the Sub-
Miocene basement/Miocene sediments and flysch
cover was detected at the Raciechowice-Stadniki MT
survey (Fig. 29 — no. 4; Stefaniuk, 2002). Additionally,
a pattern of flysch cover resistivity reflects lithological
differentiation of flysch rocks (high resistivity
sandstones and low resistivity calystones and
mudstones).

The last one — Tarnawagkta-Czchéw MT survey
(Fig. 29 — no. 5; Ostrowska et al.,, 2006) — was
conducted together with gravimetric survey. An inte-
grated interpretation of both geophysical methods
showed that there is a fault zone within the sub-
Cenozoic basement.
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Fig. 24. Distribution of gravimetric measurements in the Krélowka tender area and in its close neighbourhood.
Orange line — boundaries of the tender area; 1 — Reczek, 1978ka ard Ostrowski, 1987; 3 — Ostrowski, 2003;
4 — Ostrowski et al., 2002; 5 — Ostrowska et al., 2006; 6 — Ostrowski et al., 2001., black dots — key wells.
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Fig. 25. Location of the Kréléwka tender area on the Bouguer gravity anomaly map of Poland,
with a reduction density of 2.25 g/éniRed line — boundaries of the tender area; black dots — key wells.
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Fig. 26. Gravimetric map — residual anomalies in the Kréléwka tender area and its close neighborhood, BTWR filter with a
conventional depth of 1.5 km (Szczypa and Oniszk, 2002). Purple line — boundaries of the tender area;
black dashed line —Carpathians deformation front, black dots — key wells.
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Fig. 27. Distribution of magnetic stations in the Kréléwka tender area and in its close neighbourhood: black points — Wasiak, 1982;
blue dots — Kosobudzka and Wrzeszcz, 2005. Red line — boundaries of the tender area, bigger black dots — key wells.
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Fig. 28. Location of the Krolowka tender area on the magnetic anomaly map of Poland (based on CBDG, 2019).
Red line — boundaries of the tender area, black dots — key wells.
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Fig. 29. Distribution of magnetotelluric surveys in the Krélowka tender area and in its close neighbourhood:
1 —Swigcicka-Pawliszyn, 1986; 2 — Stefaniuk, 1999, Stefaniuk et al., 2001, 3 — Molek and Oraczewski, 1988;
4 — Stefaniuk, 2002; 5 — Ostrowska et al., 2006; grey dashed line — part of Bukowinaskatfda&potomice profile (Stefaniuk et
al., 2001). Orange line — boundaries of the tender area, black dots — key wells.
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Location of the section — see Fig. 29.
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8. HYDROCARBON PROSPECTIVE

The Krolowka tender area is located in the southern
Poland, in the Southern Petroleum Province (Fig. 31).
The area is located at the border of the Outer
Carpathians and Carpathian Foredeep. Below
the Carpathian units, the Upper Silesian Block and
Matopolska Block with its Paleozoic-Mesozoic
sedimentary cover occur.

Three independent petroleum systems work
in the Kroléwka tender area. The first one occurs
in the Outer Carpathians, being only partly developed.
The second system occurs in the autochthonous
Miocene of the Carpathian Foredeep, in which
biogenic gas is generated from fine-grained sediments
and accumulated in multi-layered traps. The third
system is related to the Paleozoic-Mesozoic basement,
in which gas and oil accumulations are expected
in the Devonian, Jurassic and Cretaceous.

Numerous hydrocarbon fields have been discovered
in the neighborhood of the Kréléwka tender area.
The Liplas, Grabina-Nieznanowice, Grabina-Niezna-
nowice S, Hkkta, tapandéw, Raciborsko, Grobla,
Dabrowka, Ggdy Bochdskie and Jadowniki fields are
the most important analogues for further exploration
in the Miocene of the Carpathian Foredeep and
its basement.

The exploration risks are related mostly to a proper
definition of the trap geometry. The Kréléwka area
is well recognized by seismic survey: the distance
between 2D profiles is from 0.5-0.7 km in the eastern
part to 1.5-2.0 km in the southern part of the area. 101
seismic profiles of total length about 1437 km have
been conducted, so far. Moreover, the tapanéw 3D
seismic survey covers the SE part of the tender area.
As a result, the Niepotlomice and Krzeczow structural
objects have been mapped in the Miocene
in the northern part of the area, and Liplas and
Jaroszowka objects, related to the top of the Mesozoic
basement, have been discovered in the central part.
These prospects  formed during  thrusting
of the Carpathians, when the Miocene deposits were
deformed at the front and below of the Carpathian
Overthrust, and block deformation of the Carpathian

basement co-occurs. The objects could also developed

together with formation of the Biadolinystowice-
Szczepanéw triangle zone within the Carpathian
succession.

Also, 72 deep wells drilled out the prospective
horizons in the Krélowka tender area and in its
neighborhood. The hydrocarbon shows occurred
in the Miocene succession and in the Cretaceous and
Jurassic basement.
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Possible minimum work program for prospection
and exploration phase:

«Stage | (12 months) - integration and
reinterpretation of archival geological data;

 Stage Il (48 months) — drilling of 2 wells to the
maximal depth of 4500 m TVD with obligatory
coring of prospective intervals.

BALTIC
SUBPROVINCE

POMERANIA
SUBPROVINCE

WES

‘WIELKOPOLSKA-
SILESIAN
SUBPROVINCE

VKA |_ _carpATHIAN
SUBPROVINCE

Krolowka tender area

Fig. 31. Hydrocarbon subdivision of Poland (P1G-PIB, 2019)
with location of the Krélowka tender areb-6 — petroleum
regions (of unconfirmed/hypothetical prospectivity):

1 — Chetm Region, 2 — Plock-Warszawa Region, 3 — Podlasie
Region, 4 — Matopolska Region, 5 — &dd/ielun Region,

6 — Stupsk-Grudzadz Region.
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