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General overview and distribution of oil and gas fields
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in the Circum Carpathian Region of Central Europe.

From Golonka, Picha 2006.
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REPP /%% _ _ N | |
‘ﬁ-’i}z Geological and geotectonic position of the Vienna basin. E?);rnwtgy

 The pull-apart or piggyback nature of the basin at present is well
understood and commonly accepted.

 The basin-floor section below the Neogene fill consists of the Alpine—
Carpathian imbricated system. From north to south, these individual
thrust piles are the Waschberg—Zdanice zone, the Flysch zone, the
Calcareous Alps and the Central Alps, and the Tatrides.

 Oil and gas are trapped in all units of the basin, from the Neogene fill
down to the autochthonous sedimentary cover. Generally, the traps are
structural, but recently, stratigraphic traps have also been drilled
successfully.

* Information from the Vienna basin were achieved by drilling more than
6000 wells (the deepest to a total depth of 8553 m).



Vienna Basin — a transitional zone between Eastern Alps

and Western Carpathians (Golonka and Picha 2006).
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Geological Sketch Map

Pre-Neogene Alpine—Carpathian connection
in the Vienna basin
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Tectonic map of the Vienna basin and its surrounding.
The pull-apart origin is predisposed by systems of left gggnwtgv
lateral strike slip faults. After Decker et al. (2005).

K Decker et al. | Quaternary Sciemce Reviews 24 (2005) 307 322 3w

logeal Maps of Awinas (1:50.000), Cecho-Skovaka

Fig. 2 Teclonx map of the Viemns Baan and is fing. Synth ! fram G
(1:200.000), Fuchs snd Gnll (1984) and Kroll and Wessely (1993).



REPP Interpretation of the regional seismic 2D line No 8AHR/86 v
, with Brodské locality position. grants’
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{'Qz Stratigraphical position of the Brodské oil and gas field. E;’arnwtgy

STRATIGRAFPHY OF THE VIENNA BASIN
(MORAVIAN PART)
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¥, Vienna basin. Structural map with tectonic elements.
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' COMPLEX ASSESSMENT - partial tasks
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1.1. Site data

1.2. Geological data

1.3. Geophysical data

1.4. Reservoir and caprock parameters
1.5. Hydrogeological parameters

1.6. Geochemical parameters

1.7. Geomechanical parameters

1.8. Seismicity
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REPP e Basic information about the oil and gas field Brodské /v
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O Deeper exploration of the oil field Brodské began in 1917 by borehole
Brodské -1.Between 1927-1928 were drilled Brodské - 2 and 3 boreholes.
These initial exploration work were placed in the Slovak Republic.

O In the years 1949-1950 was with the borehole Brodské 4 - discovered oil-
bearing horizon in the Middle Badenian sediments. Exploration and
mining of this productive leyer lasted until 1964.

O In 1962, a survey was restored, but only at a high block. This area is
unsuitable for this project because it is located in the structural depths of
-670 to -780 m and is in the Slovak Republic located.

Q In the oil deposit Brodské were atotal of 103 wells drilled, including the
Slovak part with varying degrees of information. In the Czech Geological
Survey databases is data on 40 wells, but usually only the basic
information (coordinates, the depth, brief geological profile).
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Provincie Zapadopanonska panev : /
X - soustava Videfiska panev s, Tovagsony 5028 «
XA - podsoustava Jihomoraveka panev i

1 - celek Dolnomoravsky Oval
1A~ podeelek Dyjsko-moravska pahorkating
ckrsek — 3 Tvrdonicka pahorkatina Gerine Land Cover

: 3 Type: of settiement.
18 podoslek, Dysko-meravské riva Oiseentnuous utas abre 2~ Chdrosidentil ncscaps of
1C - podcelek Valticka pahorkatina Panaonss ragon
ohrsek - 3 Postorecks plodina [ st commercaiont S
- Raad and rai satherks and issocisted e b
[ 2 4im |:| Non-rigated arse kind M- Forestagrcutirst ticape
L i L - Forest ndscape
. Mineyards:
I:I Type of landscape:
Patires
— prodnce  mm=ee podoelek ablast 2ijmu 0 Lindscspes whtoud seesed el
= ] cmseome e
[ | Land principaly occuped by agricuture, 5~ Lindscapes of seckas sands
] wih areas of natural

Land cover and landscape type

Geomorphological map in LIDAR image
for the broader area of the conflict of interests. Land cover and landscape type.
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v, Task 1.1. Site data.

Data for risk assessment - potential
vulnerable elements —prepared by J.
Janderkova

Soils

Almost the entire area of interest belongs to the Morava
river alluvial soil region predominantly with Fluvisols and
Gleysols. Only very small part in the NW belongs to the
Pannonian forest and forest-steppe soil region
predominantly with Chernozems.

The soil types which have formed on the floodplain
sediments include predominantly gleyic Fluvisol, stagnic
Fluvisol and fluvic Gleysol, sporadically Haplic Fluvisol
(arenic) on the air-blown sands.

The soils are deep, have poorly differentiated horizons,
evidence of stratification and redoximorphic features in
the lower part of the profile. Their physical properties
vary slightly with depth and site as a result of variable
conditions during sedimentation.

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
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Sail unit (WREB)
ﬁ; Hapiic Arencsal
BeFL | Hapi Flvsol

!Nm Fiuvic Cambrsel
d-'L Stagnie Fluvsal

gFL | Gloyic Fluvisdl

% Haphs Fluvsol (Avene)
B8 cerecranozem
n Haplc Chamazem
m Stagne Chernozen

u Stagnic Chernazem {Arenic)

mmmnm:wm
Wol | v Glepsot
TC | Tethsol

D Area of intorest for sk assessments

Soil Map
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2 Task 1.1. Site data.
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[ mvactionment

Regoral biossrire [ e of ot o ik msnescoat

Territorial System of Ecological Stabilty TSES and Long-Distance Migration Corridors
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Dataset for risk assesment consists of:

Land use map;

Settlement map;

Transport lines;

Pipelines and power lines;

Aquifers;

Surface water,;

Terrestrial surface environment;

Potential vegetation and biogeographical division

Nature conservation areas;

Territorial system of ecological stability
and long-distance migration corridors;

Soil map.
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The data in question from Moravian Oil Company and Czech
Geological Survey included:

borehole data, incl. information on coordinates, datum elevation, total depth,
well deviations, geology, stratigraphy;

final geological reports on wells;

final technical reports on wells;

well completion and abandonement protocols;

well logs and well evaluation (porosity, permeability, saturation and fluid
composition, sand and clay content;

production tests;

geological data, incl. 2D sections, models;

geothermic well profile data;

borehole cores (including sampling for laboratory experiments);
petrographic cores and cuttings descriptions;

seismic data, incl. 2D sections and 3D data cube and interpretation features;
check shots data;

reservoir data, incl. reservoir rock, caprock and reservoir fluids properties, p-T
values;

production history data and report on reserves calculation;

hydrogeological, geochemical, petrophysical and geomechanical data, (incl.
cuttings);

oil and gas samples (from the field or, if unavailable, form the broader area).



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
Task 1.2. Geological data.
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Task 1.2. Geological data.

Structural map of the Badenian 12a horizon,
northern part (author M. Palecek).
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Brf8

Br-88
.

Br27
.

B8t
B

—— assumed pinch out line
——— gil-gas base line
—  waker-oil top ling

——— assumed pinch out line
—— oil-gas contact
Effective thickness of the production honzon in m

Effective thickness of the production harizen in m:

o1 2 3 4 5 6 T 8

rr g1 1111
0 125 250 500 m 0

Map of the thickness of the gas saturated zone
(Badenian 13 and 14 horizons, author V. Krejéi).

Map of the thickness of the oil saturated zone
(Badenian 13 and 14 horizons, author V. Krej¢i).
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Task 1.2. Geological data.

Brodskeé - North; cross section |Il (wells Br-81, Br-45, Br-27)

910m Br-81 Br-d45

oil-gas contact: 1 098 m

water-oil contact: 1 108 m

B water saturated zone
I oil saturated zone
[ 1 gas saturated zone
I pinch out zone (marl)

995 m

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
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Brodskeé - North; cross section Il (wells Br-81, Br-45,
Br-27, author V. Krejéi).

Brodské - North; cross section |V (wells Br-66, Br-86, Br-62)

Br-66 Br-86

Brodskeé - North; cross section IV (wells Br-66,
Br-86, Br-62, author V. Krej¢i).

oil-gas contact: 1 098 m

water-oil contact: 1 108 m

Il water saturated zone
Bl il saturated zone
] gas saturated zone
[ pinch out zone (marl)
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BASIC DATA FOR STORAGE COMPLEX ASSESSMENT

SW NE

Br-4 Br-29 Br-23 Br-46
| | About 155 m AMSL |_

Pannonian

Upper Badenian

12 7 1
L =il Lower Badenian
14 v

Regional cross-section trough the Brodské field from SW to NE.
Oil and gas positive horizons 12 — 14 are red. Oil and gas
saturated zone is very thin - several meters only, it was
problematic to catch it by cores (technology was 50 years old).
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.': .
Brodské-75; 1075 — 1080 m, core material.
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CORES APPLICABLE FOR GEOMECHANICAL AND OTHER ANALYSES

During the sampling of Brodské locality cores was found that the conserved core from the deposit are not from
deposit horizons and are free of solid rock and sandstone. They were therefore made withdrawals from
analogous sites HruSky in the vicinity of Brodskeé site.

Again there were some exceptions, we have not found excellent cores samples. It was not possible to take one
piece core, and divided into several equal parts because material lacking.

The samples for geotechnical and further analysis will be required mineralogical and geochemical analyzes and
will be necessary the remnants maintained for the whole time of the the project.

Due to the current date and status of the project is clear that some experimental laboratory tests not going to
meet the scheduled quantity and quality or not at all. It was necessary to develop some additions to the project
and modify its text into reality!

For the experimental tests with samples of rocks and their reactions with liquid and gaseous fluids there are not
unfortunately suitable shaped rock bodies with good permeability.

This is due to several factors:

Oil bearing horizons are too thin (up to 9 meters) and drilling with the older technology could not be reached
during drilling, the findings of them were made by well logs.

If there is an appropriate core sample from positive horizons, it was totally consumed by older laboratory tests.
Rock cores that are available today are not directly from positive horizons and have low permeability (including
analogical Hrusky site).

High permeability were measured today only in boreholes Brodské 45 (1300-1307 m), HruSky-43 (1548 1558 m -
everything below the oil field) and in IRIS from Brodské-52 (1150-1156 m base of the Middle Badenian).
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REPP-CO2 vi.7 Vysledky analyz vzorkli - stanoveni petrografického slofeni hornin z REPP-CO2 1.7 Vysledky analyz vzorkli - stanoveni petrografického slozeni horin z

makrovzorkd a vybrusti pomaci metody mikroskopie a RTG difrakee makrovzork(l a vybrusi pomoci metody mikroskopie a RTG difrakce

--_9-4-&

Obr. 3 Mikrofotografie vzorku Brodské 45, prepardl A, pfi rovnobdinych (vievo) a zkfifenych

{vprave) parizdtorech. Delsl strana fotograiie méi 2,25mm,

Obr. 2 Makrofoto vzorky Brodské 70,

3. Mikroskopické zhodnoceni vzorkii z vybrust Obr. 4 Mikrofotagrafie vzorky Brodsks 45, prepardt 8, i rownobénych (vievo) a zkiisenych
Pro mikroskopicka pozorovan byly pripraveny vybrusy ze vzorkll Brodské 45 a 70, Ze (vprave) potarizilorech. Dol strana fotografic mifi 2,25mm,
zbyvajicich vzerki nebyle mo#né vzhledem k jejich rozpadavému charakteru mi pickeé T

preparaty plipravit. Z jader byly piipraveny dve orientovand vybrusy. Vybrus A orientovany
rovnob&Efng 5 osou valcovitého jadra a vybrus B orientovany kolme na osu. Mikroskopicke
zhednocen je pouze orientaénl, vétdina zrn je svou velikestl pod rozlifenim optického
mikroskopu. Vybrus neni moZné p 2a repr ivni, pfi jemném brouen(
preparatu dodlo k ZasteZnému odplaveni materidlu vzorku a vaniku prazdnych mist,

NiZe jsou uvedeny mikrofotografie dokumentujicl charakter vzorkf.

Wzorek Brodské 45 je podle mikroskopického hodnoceni moZné aznadit za karbonatovy
jiovity prach. Podll pistitych zrn odhadem nepfesahuje 25%, stfednl hednota jejich velikosti

a -
j& 63,71 pm. e s PR o e - : i
Vzorek Brodské 70 cbsahuje vy$si podil vEatdich - plstitych Edstic. Stiednl hodnota jejich Obr. 5 Mikrofotografie vzorku Brodské 70, preparat A, pii rovnobéinych (vievo) 2 zkfizenych
f ] izd & s 5o
velikosti je 251 pm a jsou tvefeny pledevtim Glemky kfemene. Stiedni hodnota velikost (vorave) polarizilerech. Delif strana fotografie miEfi 2,25mm.
prachovitych Edstic je 56,62 pm. Horninu mii% oznaiit za ¥ prach.

Macro- and microphotograps of core material and its petrographical evaluation.
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EPP-CO2 REPP-CO2 vi.7 vysledky analyz vzorkil - stanoveni petrografického slozeni hornin z

makrovzorkil a vybrusti pomoci metody mikroskopie a RTG difrakce

o [ Quartz 30.54 %
oo Muscovite 2M1 20.15 %
e Chlorite lib 8.23 %
bt Albite 6.62 %
34001 B %
32001 O ase L2235
20md
(. ; e Calcite 1249 %
k: e Lo 8y v Dolomite 5.40 %
b, 6 Mikofatografie veerky Brodské 76, arepardt 8, i revnobSngch (vieva) a zkidenjeh § Toal Gypsum 1.45 %
(vorava) i Delii sirana mdfi 2,25mm. 3 Montmorillonite 12.89 %
T EW L1,
4, Fazové slozeni vzorkh pc ! AL 0.8 PTG O T | |
el ) 2k Limd
] r
- ) 1
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; " : 1 ooe] \ o AN "
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" vt (PR UYL L PR O LY IO WU D (L, LT TPl A SV
mimku a kvamovdry. Fodil vzorky byl ndslednd domier na mikronizagnkm mijrke MeCrore ] ] = E) -] ) 0 - = [ [ 3 L] " [
vizcpropanolu (5 g wzorky, 10 ml izopropanclu, 10 minut mietll, wysufen a zhomogenizavdr, 2Th Degrecs
Zmikranizovany a thomogenizevary vzorek byl nataden co mificl kyvety a améfen. Obr.8 Fizové sfofenivzorku Brodské 63.

MéEFenl problhal H: Bruker-AXS D& Adva [MBmecko) 5 26808 ril m&Feri Erd :::_M o AT 46.85.%
enl prol aka na fad rLker- 3 nes (24 5 1 Lglad wenla s e Cl o
2 3 . L" E"’" e ::v < ”‘”k l Muscovite 2M1 11.76 %
etel inek: A . proud o 125 :
vim cetektarem LynxEve 23 podmine! i oyFe filtr, napéti Brow mA, krokovy e Chiorite Ilb 467 %
refim s krokem 0.014° 28, 5 celkovym £asem ra kroky vice ref 25 [podie shitosti rizrami sumace vice " o
s Albite 7.57 %
ned péti mifeni s keokem 0.25 ) a s digitéinim zpracovinim weleongch dat, Jak pro méfeni, tak pro oo Ofthoclase 108 %
hodnocavini byl pousity firemni g ker Diffrac Su H ; .
! ini byl poudity firemnl programy Bruker Diffrac Suite :E Calcite 14.03 %
Pro kvalitative| whodnocen! byln ddle poulia darabdze difrakérieh ear POF-2, verze 2011 (Inerratioral : E Dolomite 310 %
n e F +
Certre for Difraction Data, Pensylvania, USA). ‘§ e Montmorillonite  8.91 %
S -
Pro oviteni i Fizi 3 takit i Kau byl poutit Bruker Topas verze 4t
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Qbr.9 Fazové sloZeni vzorku Brodské 64,

Whole chemical composition was evaluated
by microscopic observation and X-ray
powder diffraction.
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REPP-CO2 vi.7 Vysledky analyz vzorkf - stanoveni petrografického sloZeni hornin z REPP-CO2 vi.7 vysledky analyz vzorkf - stanoveni petrografického slogeni hornin z

makrovzorkl a vybrusl pomodf metody mikroskopie a RTG difrakce makrovzorkdl a vybrusi pomoci metody mikroskopie a RTG difrakee

15 7 ]
: AM 1 0.5 mm 20.(
Obr.11 Brodské 45 - bioklast

WD - pim —
7 mr ).00 60 ] Cuanta 650 FEG

Obr.12 Brodské 45 - svéllé &astice tvofeny pyritem, Sedé Edstice sadroveem.

Bioclasts. Gypsum (gray) and pyrite (ligt).

Microprobe microanalysis; morphology of microcrystals is easily
observed in SEM/SE (detection of secondary electrons in SEM).
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Seismic depth section 2D S22/89 trough the
Neogene sediments in the oil and gas field Brodské.
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Task 1.3. Geophysical data. grants

3D time crossline 1120 (wells Br-71,
Br-69, Br-70, Br-64, (author M. Pereszlényi).

Live traces of 3D; cca 11,3 km2

Area of live 3D seismic traces (inlines and
crosslines) with wells location (author | e e ]
M. Pereszlényi). | d_,_, e e e, |




BASIC DATA FOR STORAGE COMPLEX ASSESSMENT ’%rway

Task 1.3. Geophysical data. grants

Reziudlni tthova anomalie [mGal]

S

Rlelief terénu fkm] - plevideni 20:1

L [ E—

_ Hioubka [m]

Schematic total Bouguer anomaly o
map from new gravity measurements and detail [

‘Paleogen - Svrchni kiida — ——
J I i

gravity and seismic 3D section 1 (NW-SE).

a3 e e



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
Task 1.3. Geophysical data.

LB Well Nohig:  sowria:
BRT1 Tola Doptn (m): tto
gt | £ 2 £
£ 5 ey | & § Comment = 2
g g SP (mV) racziom) | FEFF</0© H
@ e . : » II|II|LI.IJII|II|I w
0 - Dacian I_.:__ | x F oo
100 f Pontian i [ ‘. :
] £
Example of the complex inteptretation e »
of the well Br-71 (authors J. o -
Francu, L. Jurenka, S. Nehyba oo ] 0
and O. Prokop). Principal input for static 700 | Samalin E
model of the site. o - E
900 E _
1000 —| U. Badenian E -
~ ™ productive
__—— " horizon
=N -
i bem - COFESs
—1-“\ Excellent fr
N i
Stratigraphy
[ ] Dacian [ Samatian  [7] L. Badenian || Shale Base :
[] pontian [} U.Badenian [H] Karpati ﬂ e i g?;:;as il \?\fzor:ablc
[T] Pannonian [l M. Badenian [l Total Depth ® oi B Poor




BASIC DATA FOR STORAGE COMPLEX ASSESSMENT ’%’,way
Task 1.3. Geophysical data. grants

Fig 14. 3Dview of the LBrl oil and gas bearing horizons. Time map on the top of the Lab horizon.
Faults, which limit the deposit in the depth do not come to the surface and are termmated blindlv. M.
Pereszlenvi and J. Francu



REPP-CO2 vi.17 Wysledky novych petrofyzikainich méfeni

Br-45 (1300 - 1307 m)

REPP-CO2

Pc Ve K [air] K o Vi Vg g P b

i)| (ec} | (mD) | (mD) (%) cc) | (ece) |(g/ec) | (g/cc) i
600 [ 17,21 |1260,59 [1211,17 | 27,47 | 62,66 | 4545 | 2,65 i 0,612
1000 | 17,06 | 1266,52 [ 1208,37 | 27,26 | 62,58 | 45,52 | 2,65 0,722
1450 | 16,91 | 115221 (115221 | 27,06 | 62,50 | 45,59 | 2,65 9,89310
600 | 17,06 | 122148 |116341] 27,22 | 62,67 | 4560 | 2,65 0,749

Br-35 (850 - 855 m)

P Ve K [air] K L] Vi vV, Py Pt b
| (psi) | (cc) | (mD) | (mDy | (%) | (cc) | (cc) |(g/cc)|(gfcc) | (psi) |
600 | 839 | 0,03 035 | 14,76 | 56,91 | 48,51 | 262 | 223 | 9425100
1000 | 8,18 | 0,024 ,024 | 14,40 | 56,82 | 48,64 | 2,61 | 224 ‘,593-19_'_;:
1450 | 7,87 | 0,016 016 | 13,88 | 56,73 | 48,86 | 2,60 | 2,24 002-10°
600 | 8,07 | 0,020 020 [ 14,18 | 56,90 83 | 2,60 | 2,23 9,268 10"

@

Br-52 (1150 - 1155 m)

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
Task 1.4. Reservoir and caprock parameters.

V1.17 Vysledky novych petrofyzikalnich méreni

>y
norway

gra

nts

o Vi Vg L] [ b
(%) | (ec) | (ee) |(gfcc) | (gfec) (psi) |
99 | 58,22 | 47,16 | 245 | 1,99 4,64
53 | 58,14 | 47,37 | 2,44 | 199 5,96
98 | 58,06 | 47,62 | 2,43 | 1,99 7,43
,14 | 58,21 | 47,65 a3 99 7,26

Br-60 (1665 - 1665,6 m)

[ V. | Klair] K Vi Vo IS o b
Lpsi | tee) | (mpy | @my | (%) | (co) | (co) |ta/ced | (gsce)| (psi
GO0 38 49 04 B84 | 73,08 | 63,70 2,61 2,28 6,56
1000 | 9,30 .39 91 75 | 72,97 | 63,67 . 2,28 7,99
1450 | 923 25 85 ,67 | 72,86 | 63,63 2y 2,28 6,88
600 33 42 ,92 .76 | 73,08 | 63,76 | 2 2,28 8,04

New petrophysical parameters measurements.




%, BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
Task 1.4. Reservoir and caprock parameters.

Furthermore, we
have prepared
for IRIS oil from
the site Hrusky.
This fresh oil
from one well
from Hrusky site
was used for
experimental
simulations.

Y
norway
grants




BASIC DATA FOR STORAGE COMPLEX ASSESSMENT
Task 1.5 Hydrogeological parameters.

Y

Task 1.5: Planned deliverables

S

Shallow groundwater regime report for the Brodské reservoir

D1.20 + data file to be stored in the project geodatabase

Typical Landscape in the area with periodical floods. |

Schematic map of hydrogeological objects in the

broader area. ‘ :
. :mmwmﬁ?ﬁ:mm,w hyedmdonrcial sorendren U Ly * s hydrogeologichje ey
o s SPURSROPIRSTRIIIE B o o =

" e rydegeokgcioth [
s - topdrmdogeckih merandrcn Y e | oblnt e




REPP 72 ACTIVITY 1. )
“7%2 BASIC DATA FOR STORAGE COMPLEX ASSESSMENT g?gnwtgv
Task 1.7 Geomechanical parameters

Hrusky-5
Core 13, Box 2, Interval
1946 — 1949 m

Diameter 6 cm; Lenght 3
pcs 11, 13 and 23 cm

Middle Badenian in
interval 1600 — 1962 m
from structural position
Brodske locality - the
deposit.

L. 20304 - o
ok e e

HRUSKY-5

CORE 3 — 4. BOX 6 CORE 13, BOX 2
INTERVAL 1565 — 1575 M INTERVAL 1946 — 1949 M

HRUSKY-43



1 Core shaping

Anders Nermoen

Two approaches were emploved to shape the cores mto cylinders with an mitial
diameter and lengths. Dnlling was performed using NaCl—bnne (in May)and [sopar—
H{in June/Tuly) for cooling. In addition, weused a turming lathe machine to shape the
core (15" of une). The end-pieces canbeusedlater fore.g. geochemical investigations
if that should become necessary. The core residuals are sent back to Czech Repubhe.
Before the cores are mounted into the test cells they are trinvmed at both ends.

1.4 Drilling

Cores were put in plastic bags and placed in gypsum within a box to be held in place
during dnlling (see leftpart of Figure 1). The cores were given a dnlling number from 1
to 10, Table 1. Here the status of the drilling and test type is shown. After the drilling,
the core residuals were dried and shown in Figure 2.

Figure 2. Core residuals after drlling (16T of June). Similar core drilling residuals are
from the other tests as well. This matenalis to be sent back to Czech Eepublic.

Figure 1. (left) Drlling usme il bit, (right) the isopar H is
sucked nutnfthebnx a&er d.rﬂhng {16"11 anune 2015}




BASIC DATA FOR STORAGE COMPLEX ASSESSMENT

Task 1.8 Seismicity g

&

2

Task 1.8: Planned deliverables

ID Description Deadline

D1.32 Seismologic catalogue of the Site 9/2015

REPP-CO2: Katalog zemé&treseni v sirsim okoli LBr-1

Jana Pazdirkova, Ustav fyziky Zemé& P¢F MU Brno, 2015

Datum Cas vzniku  Soufadnice epicentra Hloubka Magnitudo Intenzita Obec V::‘:'::'r'_":t

[UTC] zem.&itka® N zem.délka°E  [km] [km]
1283 5 18 47.815 16.242 8 3.5 5.0 Wiener Neustadt 114
1411 6 1 47.815 16.242 8 3.5 5.0 Wiener Neustadt (?) 114
1515 2 26 48.370 17.560 4.5 6.5 Trnava 57
1538 8 30 47.680 16.580 3.2 4.0 Sopron 119
1581 7 16 22 45 48.071 16.581 8 4.3 6.0 Schwadorf (?) nebo 21.7.1581 77
1586 48.370 17.560 4.6 7.0 Trnava 57
1590 5 28 47.680 16.580 3.2 4.0 Sopron 119
1590 6 19 47.680 16.580 3.2 4.0 Sopron 119
1590 6 29 48.140 15.990 12 4.5 6.0 Hochstrass 97

Years 1590 — August 2015

2015 9 6 8 5432 48515 17.642 4 0.9 Nizna 53
2015 9 6 20 30 21.9 48.504 17.311 3 0.8 Plavecky Mikulas 33

2015 9 10 2 29 31.4 49.475 17.053 13 0.5 Prost&jov 85



REPP ¢~
({‘Q Regional earthquake catalogue
.'2 Ve 7
(IPE Brno; Jana Pazdirkova)

* Region 120 km around LBr-1 centroid

» Total 1478 seismic events in period 1283-2015 ¥ d i 1w __ir
A D Magnitude

03-09
10-18 I
20-29
30-39
40-49
50-5.8

 Magnitude M, range 0.3 -5.8

e ~1/3 of events from macroseismic data

490

(~before 1995), ~2/3 instrumental data (mostly |
after 1995)

a
Banska Bystrical

e Strongest earthquakes:
M, 5.8 Neulengbach (Austria, 1590; 84 km to
LBr-1)
M, 5.7 Dobréa Voda (Slovakia, 1906; 38 km to
LBr-1)

‘J,,,.o-fw‘-u-./ =

ﬁ‘:ﬁm
5
o
Wil
0 20 40 60 80 100

)
b Bud 4
@ IPE2015 > ——— T PUCEPES

T T T T T
15° 16° 17 18° 19°

* Nearest earthquake:
M, 2.6 Kop¢any (Slovakia, 1874; 13 km to
LBr-1)



Geodatabases - an integral part of all
partial tasks solved within the project.

An example of the database — data file with newly calculated well log data.

A B C D E F G H | J K L M N 0
WELL il | Brprin, 2| B RO RO_unit SP_My Vsh_perc F_factor F_factor_ Porosity Porosity_ Correction_for_clay_content el Comment
_m _m erval_m _porasity

1
2 BR-20 1085 1190 105
3 BR-90 1085 1156 71 5 am 0 100 0 seal
4 BR-90 1156 1190 34 5 -50 0 14,3 F = RO/Rw Rw=0,35 20,0 p=F*(-0.55) i} 20
5 BR-89 1040 1110 70
6 BR-89 1040 1084 44 4 0 100 0 seal
7 BR-89 1084 1102 18 6 -45 0 17,1 F = RO/Rw Rw=0,35 18,0 p=F*(-0.55) a 18 gas field
8 BR-88 §52 1020 63 0 seal
9 BR-86 1040 1110 70
10 BR-86 1040 1085 45 3,5 0 100 0 seal
11 BR-86 1085 1110 25 3,5 -35 36 10,0 23,5 4 15,5 loZisko
12 BR-85 1050 1110 60
13 BR-85 1050 1095 45 3 0 100 0 seal
14 BR-85 1085 1098 4 6 -5 88 17,1 18,0 10 8
15 BR-85 1089 1104 5 3 0 100 0 seal

Parametr |Popis
{Cam
RO o
rezistivita }
(mV
5P - -
spontanni polarizace | )
Vsh jilovitost (%) [vsh=1—[SP/S5P)
F formadéni faktor F=RO/Rw =23 * pE-m
For porovitost (%) |
ssp staticky potencial
spontanni polarizace SSP =-K log(Rmf / Rw)
seal t&snici jilovity horizont
V| gasfield |lofisko plynu |




Geological data for Activity 4. S
Reliquidation of old well Brodske-72. grants

Fig. 8 Launch of the packer in 1 the sell Brodsks-T2.



Geological data for Activity 4
Reliquidation of old wells Brodské — Brodské 64.

Likvidace starych ekologickych zatézi

vl ¥ \a 1§ Al
[ o

po likvidaci a rekultivaci

Envrgy frvw Nithe



“ Geological data for Activity 4.
¥, Reliquidation of old wells Brodské — 72.

Br72 - well design after first abandonment

Well within the oil /gaz field

25. 7. 1960

Surface

i Cement plu
Conductor casing N | I i plug
not documented £m
Mud
Sgﬂ:;'; f:a"""g —- Cement plug
ol e el top 127.5 m
Production casing i s 4 | ’ }
150 - 1175 m 1 B — Failed S‘th
External casing shoting
at 200 & 250 m
mud
] Cement head
310 m
Mud
Cement plug
top 1083 m T Jet perforations
Cement plug — 1102 -1105m
7m 1107 - 1108.5 m
1108 -1114 m —_ I I
1110 -1118 m B 1112 - 1113 m
top 1114.7 m -
cement head 1115 - 1116 m
not documented
Mud Remark: not to scale

Br72 - well design - second abandonment
7.8, - 18, B, 2015

Surface
Cement cap
Conductor casing Steel plate 10 mm
1.6-?m lem
not cementead Cement head
33m
Cement plug
1.6-32.54 m Cement plug
. 32.54 - 280 m
Surface casing . .
1.6-305.33 m Failed sf]u1h
Production casing F ;;1‘:'0;“;550
153.17 - 1175 m B u
Cement head
310m
Cement plug
280 -5924,78 m
Cement plug
924.78 -1175m Jet perf{)raﬁons
— 1102 -1105 m

1107 -1108.5 m

1112 -1113 m
1115 -1116 m
Cement head
top 1175 Mud Remark: not to scale

TD 1201 m




REPP %% Y
(«‘; 9, CONCLUSIONS norway

grants

In our project have met the needs primarily of the modern software
for modeling geological processes and 50 years old substrates
(cores, reports, analyzes), which were created under different
methodological conditions. It is therefore necessary Czech written
and drawn most of data (poor quality for scanning, partly illegible)
converted into modern form as input for computers.

The preserved archival material found no mineralogical analysis of
rocks and only a small amount of data on permeability, porosity,
pressure and temperatures. It is therefore necessary to carry out a
new analysis of the preserved material cores.

Due to the current date and status of the project is clear that some
experimental laboratory tests not going to meet the scheduled
guantity and quality or not at all. It is necessary to develop some
additions to the project and modify its text into reality!



REPP N
(w 2 CONCLUSIONS

 In 1944-1948, before opening the exploration of the LBr-1 oil and gas field,
exploratory drilling on lignite was performed in the area, using the so called
“counterflush” technology (CF, reversed flush boring). The maximum drilling
depth was 210 m. Within the extent of the LBr-1 field only the L-138 well occurs,
wells L-90 and L-50 are in the vicinity (see schematic map). The first
assessment of risks related to possible interconnection of these shallow CF
wells with the gas and oil bearing deep-seated horizons shows that this risk is
low, because of the sealed faults that limit the reservoir at depth and do not
extend up to the surface, disappearing from seismic signal well below the level
of the CF wells.

 Currently, the ecological destruction of boreholes at the locality funded from
the state budget as the removal of old environmental burdens. This work is
done by a specialized company. In the area of the LBr-1 field (Brodske North)
itself, only wells Br-58, Br-68 , Br-72 and Br-78 (see schematic maps) have been
re-abandoned so far. There are 18 further wells where only the initial
abandonment at the end of production was carried out, including the wells Br-
62 and Br-64 with recorded accidents. These wells are therefore potentially
risky from the CO, leakage point of view and need to be examined in detail.
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