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INTRODUCTION

This project is developed in accordance
with the Agreement for Crude Oil and
Natural Gas Prospecting and Exploration
in Block 1-25 Vratsa West, located in parts
of the districts of Vidin, Vratsa, Montana,
Lovech and Sofia (hereinafter referred to
as the Agreement dated 29 May 2019,,
concluded between the Minister of Energy,
authorized by the Council of Ministers of
the Republic of Bulgaria, pursuant to
Decision No. 160 of the Council of

Ministers dated Match 26" 2019
(published in State Gazette, issue No.
26/2019) and SPM Bulgaria Ltd, a



Mnowra, kosTo nokpmea bnok 1-25 Bpaua
3anag (no-gony HapudaHa ,J1MueH3MoHHa
nnow’), e ¢ paamepun ot 4886 KB KM U e
pasnonoXeHa Ha  TeputopusiTa  Ha
CeBeposanagHa buvnrapus. [NpoBeaeHun
ca obwmpHM npoyyBaHua ot 1960 go 2005
roguHa c nose4ve ot 7000 KM CenaMnUYHM
npocpunu n Hag 120 coHgaxa, coHgmpaHu
B rpaHmMuuTe Ha JlnueHsnoHHaTa nnouyl, 3a
Aa Ce W3ACHU CTPYKTYpHUA Mogen wu
onpegen Bb3MOXHOCTTa 3a OTKpuBaHe
Ha NEepCneKkTUBHM KanaHu 3a HedpT U
NpUpoOaEH ras.

[MpoBexgaHuTe CEeU3MUYHU U COHAAXHU
pabotTm He ca wumanu pernoHaneH
XapakTep, MNpeKkbCcBaHM Ca MHOrOKpaTHO,
cbCpenoTodaBaHM Cca B OTAENHU Marnku
NNOLN, a8 OCHOBHUTE LIENEBUN XOPU3OHTMU
ca ce MNPOMEHsNN B 3aBMCUMOCT OT

NOCNEOHOTO HampaBeHO OTKpUTME B
cTpaHaTa. OTHoCUTENHO no6bup
CeMsMM4YeH W COHOAKEH  KOHTPOn

CblLlecTByBa CaMO B CeBepo3arnagHaTta
YyacT Ha JluueHsnoHHaTa nnowl. OBLWnpHU
panoHM OT NMoWTa Ha Kr U Ha U3TOK Ha
npakTuka He ca npoydeHn. Nopagun ToBa,
He e msrpageH u u3nona3saH XOSINCTUYEH
noaxod N He e cb3gafeHa KoHuenuua 3a
pPasBUTUETO Ha MNETPOSIHATE CUCTEMMW.
OcBeH TOBa, HE BbB BCUYKU COHOAXM,
ocobeHo B npoBeaerHnte 0o 80-Te rogmHu,
€ chnasBaHO YCNOBUETO - Cb34ageHOTO OT
rMUHECTUA  pas3TBOpP  XMOPOCTaTUYHO
HansraHe ga 6bae paBHO Ha O4aKBAHOTO
nnactoBo (popmauMOHHO)  HansraHe.
[[OpHOTO, HECBLMHEHO, Ce € OTpas3uno
HebnaronpuATHO Ha pe3ynTaTHOCTTa Ha
TbpceLwma npoLec.

company incorporated in the state of

Colorado, USA.

The area of Block 1-25 Vratsa West
(hereinafter referred to as “Licensing
Area”) takes 4,886 sg. km, located over
the territory of Northwestern Bulgaria.
From 1960 to 2005 were conducted
extensive surveys with more than 7,000
km of seismic profiles and over 120
boreholes drilled within the Licensing Area
to clarify the structural model and to
determine the possibility of discovering of
prospective traps for oil and natural gas.

The seismic and drilling works carried out
were not of a regional nature, interrupted
many times, concentrated in separate
small areas, and the main target horizons
varied depending on the latest discovery
made in the country. Relatively good
seismic and drilling control exists only in
the northwest part of the License Area.
Extensive areas of the block to the south
and to the east were not explored
practically. That's why, a holistic approach
had not been developed and used and no
concept had been created for the
development of petroleum systems.
Moreover, not all wells, especially those
drilled in the 1980s, had complied with the
conditon — the hydrostatic pressure
generated by the drilling mud to be equal
to the expected formation pressure. The
above, undoubtedly, had adversely
affected the performance of the
prospecting process.



HesaBucnmo oT TOBa, BCUYKM NPOBEAEHU
CoHOaXw, Ccrneg  pasno3HaBaHe — Ha
npeMmHaTuUTe OT TSX reonoXKn hopmanmm
N YTOYHSIBAHE HA TEXHUTE ropHULLa WU
aebenunHu, moraT ga ce ManonseaTt npu
obaewuTe TbpCeLLo-NpoyYBaTENHU
paboTtu 3a HedT n ras.

B JlnueHanoHna [loroBop € nmnocodveHa
MUHUManHaTa paboTHa nporpama, KOosTo
CIMNM bovnrapms OO[] ce 3agbmkasa ga
N3MbITHM NO BpEME Ha Lenust NeTroguleH

nepviop, Ha pa3peLUnTenHoTO.
[oroBopeHaTa paGoTHa nporpama KaTto
MUHUMYM LLe Ccbaobpka nperneg WU

peobpaboTka Ha HanMU4yHU CEU3MUYHU
npocunu, npuagobmsaHe Ha HoBu 2D n 3D
CEN3MUYHM OaHHW, NOSIEBU MapLUPYyTU W
reoxuMmmyHn aHanmsn. PaspaboTBaHeTo
Ha MHTerpyvpaH KOMMMEKC OT CEeU3MUYHM,
reoNIOKKN U FEOXUMUYHM AaHHW LE HU
Aane Bb3MOXHOCT 3a oOyepTaBaHe Ha

BMCOKOMEPCNEKTUBHN  CTPYKTYPWU, KOUTO
npuTexaear Heobxogumara "
cbBrnajaLla KOMBUHaL 1S oT
CTPYKTYpHO/cTpaTurpadcko KanaHupaHe,
KOUTO CbAbpXaT pe3epBoapu W ca
CBbpP3aHM C uaeHTUdMUUpaHa 3psna
M3TOYHUKOBA ckanHa cucTema,

NO3BONSBALLM NPOEKTMPaHe Ha NOHe eauH
TbpCceLLo Npoy4BaTenieH CoHaax.

nasa 1. OBLWUMW CBEOEHUA 3A
PANOHA HA MNOLLUTA

3anagHata obnact Ha [lyHaBckaTa
paBHMHA Ce OTnn4aBa C PaBHUMHHO-
XbIAMUCT  XapakTep, B KOWTO ce
Habntogaeat MIOCKM BOAOAENN,
KaHbOHOBWOHW M aCUMETPUYHU [AOMNUHU U
KpanayHaBCKu anyBuvanHu HU3WHW.
OcobeHo obwupHa W paBHa € §eKko

Nevertheless, all wells drilled, after the
identification of the geological formations
penetrated, and specifying their tops and
thicknesses, can be used in future oil and
gas prospecting and exploration works.

In the License Agreement is specified the
minimum work program, which SPM
Bulgaria LLC is obliged to implement
during the entire five-years period of the
permit. The agreed work program will
include, as a minimum, review and re-
processing of available seismic profiles,
acquisiton of new 2D and 3D seismic
data, field work programs and
geochemical analyzes. The development
of an integrated set of seismic, geological
and geochemical data will enable us to
outline highly perspective structures that
have the necessary and cohesive
combination of structural / stratigraphic
entrapment that contain reservoirs and are
associated with an identified mature
source rock system allowing the designing
of at least one prospecting and exploration
borehole.

Chapter One. GENERAL INFORMATION
FOR THE AREA

The western region of the Danube Plain is
characterized by a flat-hilly character,
where flat watersheds, canyon-like and
asymmetric valleys and near-Danubian
alluvial valleys are observed. Particularly
broad and flat is the surface of Zlatiyata,
slightly inclined to the east and northeast,



HaKNoOHeHaTa KbM M3TOK WU CEBEPOU3TOK
NoBbPXHMHA Ha 3nartusaTa, pasnonoXeHa
B MeXaypeyunmeto Ha pekute Lmbpuua um
OrocTa. lonama nnowy 3aema
Kosnogynckara HU3MHa, 4YMATO cpefHa
Hagmopcka Buco4vmnHa e ot 30 go 35 m. B
torozanagHaTa yacTt Ha onoka
HagMopcKaTa BMCOYMHA HapacTBa Obp3o
n poctura go 2016 m (Bpbx Kom) —
3anagHa Ctapa nnaHuHa.

PenedbT Ha ,bnok 1-25 Bpaua-3anag” ot
toro3anag Ha CeBepoM3TOK NMOCTENEHHO ce
CHWkaBa OT cpegHonnaHuHckn (1500-
2000 m) oo HuckonnaHuHckn (600-800 m)
N XBIAMUCTO-paBHUHEH (200-400 ™).
KnumaTbT € yMepeHO-KOHTMHEHTAanEH.
MaBHM agMUMHUCTPATMBHU LIEHTPOBE ca
rpagosete Bpaua n MoHTaHa. Benykn no-

ronemMn rpagoBe WMaT KenesonbTHa
Bpb3ka. [lTbTHaTta wMpexa (rnaBHa u
BTOpOCTeneHHa) e p[obpe passuta. B

onusocTt go TeputopusaTa Ha ,bnok 1-25
Bpaua-3anag® npemuvHaBa  rnaBHUAT
rasonpoBofeH pvHr Ha bynrapTtpaHcras,
KOWTO € C KNOH KbM rpag Bpaua wn
UMpeHCKOTO rasoxpaHunuie.

Mnasa 1. Pasgen |. MectononoxeHue
KoopavHaTteH pernctbp Ha rpaHu4HUTE
TOykM, onucBawm nnow, ,bnok 1-25
Bpaua-zanag" (KoopguHaTHa cuctema
WGS84) (Buxk durypa 1)

situated between the rivers Tsibritsa and
Ogosta. A large area occupies the
Kozloduy Lowland, which average altitude
is 30 to 35 m. In the southwestern part of
the block the altitude rises rapidly and
reaches up to 2,016 m (peak Kom) —
Western Stara Planina Mountain.

The relief of the “Block 1-25 Vratsa West”
from the southwest to the northeast
gradually decreases from the mid-
mountain (1,500-2,000 m) to low-mountain
(600-800 m) and hilly-plain (200-400 m).
The climate is moderate continental.

The main administrative centers are the
cities of Vratsa and Montana. All major
cities have a rail link. The road network
(primary and secondary) is well
developed. Near the territory of the “Block
1-25 Vratsa West” passes the main gas
ring of Bulgartransgaz, which has a branch
to the town of Vratsa and the Chiren
underground gas storage area.

Chapter One. Section I. Location

The coordinate register of border points
describing the area of “Block 1-25 Vratsa-
West” (Coordinate System WGS84) (See
Figure 1) is given in the table below.

lFNoerpacdcka | Meorpadcka
No

ObIKuHa E wupuHa N

1 22.917300 43.820100
Peka [JyHas
2 23.191173 43.821354
3 23'1: 706 43.821433
4 23.196993 43.823665
Peka [lyHas

No | Longitude E | Latitude N
1 22.917300 | 43.820100
The Danube River
2 23.191173 | 43.821354
23.197
3 3 : 06 43.821433
4 23.196993 43.823665
The Danube River




5 23.488200 43.830700 5 23.488200 | 43.830700

6 23.488200 43.712300 6 23.488200 | 43.712300

7 23.402800 43.712300 7 23.402800 | 43.712300

8 23.402800 43.599100 8 23.402800 | 43.599100

9 23.488200 43.599100 9 23.488200 | 43.599100
10| 23.488200 43.310000 10 | 23.488200 | 43.310000
11| 23.547660 43.310000 11 23.547660 | 43.310000
12| 23.547660 43.200000 12 23.547660 | 43.200000
13| 23.730400 43.200000 13 23.730400 | 43.200000
14| 23.730400 43.196000 14 | 23.730400 | 43.196000
15| 23.736400 43.196000 15 | 23.736400 | 43.196000
16| 23.736400 43.200000 16 23.736400 | 43.200000
17| 24.000000 43.200000 17 24.000000 | 43.200000
18| 24.000000 43.183333 18 24.000000 | 43.183333
19| 24.100000 43.183333 19 24.100000 | 43.183333
20| 24.100000 43.150000 20 | 24.100000 | 43.150000
21| 24.283333 43.150000 21 24.283333 | 43.150000
22 | 24.283333 43.116673 22 24.283333 | 43.116673
23| 24.450000 43.116673 23 24.450000 | 43.116673
24 | 24.450000 43.050000 24 | 24.450000 | 43.050000
25| 22.950000 43.050000 25 | 22.950000 | 43.050000
26| 22.950000 43.091000 26 22.950000 | 43.091000

[bp>xaBHa rpaHuua

State border

27| 22.917300

43.219950

27 | 22917300 |

43.219950

st

$orie sewt

durypa 1. Kapta c pasnosiokeHMeTo Ha
nnowy, bnok 1-25 Bpaua 3anag

MOHTAA

erseen

Figure 1. Location map of the Block 1-25

Vratsa West




Fnasa 1. Paspgen Il. Kpatka c¢usuko-
reorpadpcka xapakTepmucTuka
PanoHbT Ha ,bnok 1-25 Bpaua-3anaag” ce

XapakTepusvpa c yMepeHo-
KOHTUHEHTaneH Knumar, CbC
CPaBHUTENHO TOpPELWo NSATO M CTydeHa
3uma. Tyk  cpegHuTe SIHyapCKu

TemnepaTtypuv ca okono 2,4°C, a cpegHute
lOfickM TemnepaTtypu ca okono 23°C.
MpeobnagaBawmTe BeTpoBe ca C
npegMMHO 3anagHa W ceBepo3anagHa
nocoka. Banexurte ce otnuyaeat ¢ gobpe
n3pa3eH KOHTMHEHTaneH pexuMm, C
Hanuine Ha KbCHOMNPONETEH (KHOHCKW)
MakCUMyM U 3UMeH  (deBpyapcKm)
MUHUMYM. CpeaHOoroaunHNTE  BanexHu
KonuyecTtBa Bapupat mexay 560 mm n 580
MM W Cca 3Ha4yuTenHo no-Mankm ot
cpeqHorogvlHata BanexHa cyma 3a
uanara cTpaHa.

Peknte, Tevyawm B rpaHMUUTE Ha nnowy,
,brnok 1-25 Bpaua-3anaa” (ot 3anag Ha
n3tok) ca: Apyap, Ckomna, MegoBHuLLKa
peka, Jlom, HeumHcka 6apa, Unbpuua,
Orocta, CkbT, 4, pasdbupa ce, [yHas,
YUATO TanBer € CeBepHa AbpXaBHa
rpaHmMua. [eHe3ancbT Ha OTToKa U
NPOSIBEHOTO CMeCeHo (ABXOO0BHO,
CHEXXHO M KapCcTOBO) MogxpaHBaHe Ha
pekuTe B Grioka ce BNUSASAT OT pexuma u
KONn4ecTBOTO Ha Banexure n
N3MapeHneTo, eCTECTBOTO HA NIUTONOXKUS
cybcTpar M HaknoHa Ha penedga. Tyk
MOOynbT Ha OTTOKa Bapupa ot 2,0 go 7,5
n/cek/kmz2,

ApeanbT Ha ecTecTBeHaTa pacTUTENHOCT
B paloHa Ha nnowTa € CTEeCHeH
3Ha4YMTEeNHO OT Hamecarta Ha YyoBeka. Ta e
3anaseHa nNpegMMHO B MO-Manko
npurogeHnTe 3a 3emenenue MecTHOCTW,

Chapter One. Section Il. Brief physical -
geographic characteristic

The region of the “Block 1-25 Vratsa West”
is characterized by temperate continental
climate, with relatively hot summers and
cold winters. Here the average
temperatures in January are about 2.4°C
and the average temperatures in July are
about 23°C. The prevailing winds are
primarily west and northwest. Precipitation
is characterized by a well-contiguous
continental regime with a late-spring
(June) maximum and a winter (February)
minimum. The average annual rainfall
varies between 560 mm and 580 mm and
it is significantly lower than the average
annual rainfall for the whole country.

The rivers flowing within the boundaries of
“Block 1-25 Vratsa-West” (from west to
east) are: Archar, Skomlya, Medovnishka
River, Lom, Nechinska Bara, Tsibritsa,
Ogosta, Skat and, of course, the Danube
which thalweg is a northern state border.
The genesis of the runoff and the mixed
(rainy, snow and karst) feeding of rivers in
the block are influenced by the regime and
the amount of precipitaton and
evaporation, the nature of the lithological
substrate and the slope of the relief. Here,
the drainage module ranges from 2.0 to
7.5 I/sec/kmz.

The area of natural vegetation in the block
Is greatly restricted by human intervention.
It is preserved mainly in the less suitable
for agriculture areas, where it is
represented by xerophyte forest-steppe



KbAEToO € npeacTaBeHa OT KcepoduTHa
necocTenHa pPacTUTENHOCT.
PactutenHoctta B MeXOyOOnWHHUTE
NNOCKN NbOCOBW puaoBe €, 00LLO B3ETO,
cyxonwbrvBa KX nNoHaca  ockbaHaTa
noyeseHa Bnara. HenHn npencrtaBuTenu
TYK ca pasHOBMOHOCTUTE Ha Abba,
MONCKUAT OPSACT U HSAKOM Cyxonobusm
TpeBHW Buaose. 1o AyHaBCKUTE OCTPOBU
BbpXYy anyBuanHUTE HU3MHWU WU  Kpan
peyHuTe nerna Ha OyHaBCKUTE MpUTOLM,
KbAEeTO HMBOTO Ha MOAMNOYBEHUTE BOAU €
CPaBHUTEITHO BWUCOKO, pacTUTENHOCTTa €
npeactaBeHa OT BnaronobuBn ropcKu
BMaoBe, Ha MecTa obpasyBaLum
TPYyAHOMPOXOAMMM TFOpU  MPEAUMHO  OT
b6sna Bbpba, OGsana TonNona W uYepHa
KaHagcka Tonona.

CpaBHUTENHO  CYXMAT KOHTUHEHTaneH
KnMmart, HanumiMeto Ha MecTa ¢
necocTenHa ecTecTBeHa pacTUTENHOCT U
pa3npoCcTpPaHEHNETO Ha  3bpHEHUTE
KynTypun 6naronpuaTcTBar  LUMPOKOTO
pasBuMTME Ha rpu3adnTe MU Haun-Beye Ha
3anuute, MUWKUTE W nanyrepute. B
rpaHmumTe Ha ,bnok 1-25 Bpaua-3anag”
ce cpella 6orata n pasHoobpasHa nTuya
dhayHa — npu cboTBETHaTa GnaronpusiTHa
eKornormyHa obcTaHoBKa obutaBaTt
AVBUTE NaTUUM W TbCKKU, cpeliat ce
apeduun, NbanbabUM, IbAbOK, ryprynuum
n ap.

Fnasa 1. Pasaen lll. UHcppacTpykTypa

TpaHcnopTHaTa WMHpaCcTpyKTypa
ocurypsiea fieceH 4OCTbN 4O panoHa no
cylwa, Bb3gyx n Boga. 'pag bpycapuu e
OCHOBEH Bb3en OT ceBepo3anagHusa KIoH
Ha >xenesonbTHaTa Mpexa Ha cTpaHaTa.

[obpe pasBuTa € M LWocenHaTa Mpexa.
[MbpBOKNacHata  NbTHa Mpexa e

vegetation. The vegetation in the interdine
flat loess ridges is, in general, dry-loving
and tolerates scarce soil moisture. Its
representatives here are the varieties of
oak, Polish elm and some dry-loving grass
species. On the Danube islands on the
alluvial lowlands and along the riverbeds
of the Danube tributaries, where the level
of groundwater is relatively high, the
vegetation is represented by moisture-
loving forest species, in places forming
difficult forests mainly from white willow,
white poplar and black Canadian poplar.

The relatively dry continental climate, the
presence of natural forest-steppe
vegetation and the distribution of cereals
favor the widespread development of
rodents, especially rabbits, mice and
sousliks. Within the boundaries of “Block
1-25 Vratsa-West” there is a rich and
varied bird fauna - the wild ducks and
geese are inhabited by the favorable
ecological  environment, there are
partridges, quails, pigeons, turtle-doves,
etc.

Chapter One. Section lll. Infrastructure
The transport infrastructure provides easy
access to the area by land, air and water.
The town of Brusartsi is a major junction of
the Northwest branch of the country's rail
network.

The road network is well developed also.
The first-class road network is represented



npeacrtaBeHa OT MexayHapogHus nbuT E-
79. OT BTOpOKNAcHWTE MNbTUWA Ha
TeputopusitTa Ha 6roka ¢ MNpUOPUTETHO
3Ha4yeHue e nbT |I-15, KoTo cBbp3Ba rpag
Bpaua c rpag OpsixoBo 1 Hamupalwumsi ce
Tam pepuboTeH kKomnnekc. [LOpyruat
BTOpoknaceH nbuT [I-11 e pasnonoxeH
nokpaw peka [lyHaB 1 ocurypsisa Bpb3karta
Ha KpampedHuTe rpagoBe OpsIXoOBO,
Mwususa n Kosnogyn, c obnactute MoHTaHa
n lNne.eH.

BogHusT TpaHcnopT B ©6n1oka € CBbp3aH C
peka [lyHas. B rpaHuyute Ha ,briok 1-25
Bpaua-3anag” v B HenocpegcTBeHa
Bnun3ocT ca pa3nonoxeHn 4 npuctaHuLla
— B rpagosete Kosnogyun, Opsixoso, Jlom n
npuctanuweto Ha AEL “Kosnogywn”. B
rpag OpsixoBo pyHKLUMOHMPaA hepnboTeH
TepmuHan npes p.[lyHas.
CvobwurtenHata cuctema e pobpe
pasBuTa, KaTto MOOWNHUTE onepaTopwu
nokpmeat nodtn 100% o1 TepuTopusTa.
Ha ceseposanag ot JlnyeHsnoHHaTa
nnow, ce Hamupa netuwe BuawH,
MOHACTOSILLIEM 3aKPUTO, HO CbC 3anaseHun
TEXHWYECKM CUCTEMU 3a YNpaBneHve Ha
noneTu n Bb3MOXXHOCTU 3a
Bb3CTaHOBsIBaHe MNpv HEOOXOAUMOCT.

B ponbnHenune, B 6rM30cT A0 nnowta Ha
paspelleHneTo uMma peauua  MeCTHU
rasopasnpenenuteniHi  CUCTEMU, KOUTO
o6cnyBaT  MECTHUTE  KUIIULWHKM U
nHaycTpuanHn knueHTu. MNMpu ycnosue, ve
[pyXecTBOTO oCbLUECTBM LOOUB Ha ras ot
NUUEH3WoHHaTa nnow, ce npeaBwkaa
Bpb3Ka [0 HAKOA OT CUCTEMUTE 3a MECTHO
rasopasnpegeneHne, 3a pga Obge
Bb3MOXeH nasapa Ha gobutus ras (Bux
durypa 2).

by the international E-79 road. From the
second-class roads on the territory of the
block the priority road is [I-15 which
connects the town of Vratsa with the town
of Oryahovo and the ferryboat complex
there. The other second-class road II-11 is
situated along the Danube River and
provides the connection between the near-
rivers towns of Oryahovo, Mizia and

Kozloduy, with Montana and Pleven
districts.
The water transport in the block is

connected to the Danube River. Within the
boundaries of “Block 1-25 Vratsa-West”
and in close proximity there are 4 ports —
in the towns of Kozloduy, Oryahovo, Lom
and the port of Kozloduy NPP. In the town
of Oryahovo operates a ferry terminal
through the Danube River.

The communications’ system is well-
developed, with mobile operators covering
almost 100% of the territory.

To the northwest of the Licensing Area is
Vidin Airport, currently closed, but with

retained technical systems for flight
management and recovery  when
necessary.

In addition, in the vicinity of the Licensing
Area, there are a number of local gas
distribution systems serving local
residential  and industrial customers.
Provided that the Company achieved
production of gas from the licensed area,
a connection to any of the local gas
distribution systems in order to allow the
gas market to be available (see Figure 2).

10



durypa 2: MecTHa cucTtema 3a AocTaBka
Ha ras

Mnaesa 2. FTEOJIOXXKA U3YYEHOCT HA
MIOLWTA

FnaBa 2. Pasgen |. Fe0noXkKu cTpoex un
TEKTOHCKa XapaKTepucTuKa Ha pamoHa

2.1.1. Cmpamuezpachusi u 2eosiozusi
"eonoxka kapTa Ha bbvnrapusa (durypa 3)
nokasea pasnonioxeHneTo Ha 6nok 1-25
Bpaua 3anapg B ceBepo3anagHaTta 4yacT Ha
cTpaHara. HOxxHaTa yact  oOT
paspelleHneTo, nonaga B 4acTTa Ha
Ctapa nnaHuHa.

Mpenctaesata 3a nurocTpaturpaduara um
XpoHOoCcTpaturpadmaTa Ha 6rnoka e
n3rpageHa Bb3 OCHOBA Ha TeEONOXKOTO

KapTupaHe, reousnyHMTE paspesn Ha
CoHOaXuTe, W € WnCcTpupaHa 4pes
durypa 4. 3a cTparturpadckute

ocobeHOoCcTN Ha Bnoka MoXe Aa cbau U No
MPUIOXEHNTE CEU3MOreonoXKN npodunm

Figure 2. Local gas supply system

Chapter Two. GEOLOGICAL
KNOWLEDGE ABOUT THE AREA

Chapter Two. Section |. Geological
structure and tectonic characteristic of
the region

2.1.1. Stratigraphy and Geology

The geologic map of Bulgaria (Figure 3)
shows the location of the Block 1-25
Vratsa West in the northwest portion of the
country. The southern area of the permit
falls within the Balkan Mountain range.

11



(Bwk durypa 5) 1 KoHuenTyanHaTa cxema
(Bvx durypa 6).

G.olo.u Map of Bulu I-
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aa omnmn v-d(n)lll (m

durypa 3. 'eonoxka KapTa Ha 51:nrap|/|9|
n paspelueHve Bpaua.

B nuTocTpaTurpadgckara
nocrnenoBaTeNHOCT B Mpegenute Ha
6noka v npunexawiata My OT Or YacT Ha

Bankanngute, ca  onpenenexHu n
HaMMeHOBaHN noeeve oT 100
nuTocTpaTurpaddCcku eanHnuUn,
npuHagnexawm KbMm  naneosonckara

cynepcuctema (pudpencka, kambpuiicka,
OpAOBULLIKA, cunypcka, OEBOHCKa,
KapboHCKa M nepMcka  cCUCTEMM),
Me3o3onckata cynepcuctema (Tpuacka u

topcka cuctemm n rOPHOKPCKO-
AOSTHOKpeaHa, AorHoKkpeaHa n
rOpHOKpeaHa noagcucTemm) n
Heo3oKcKaTa cynepcuctema

(naneoreHcka, HeoreHcka n KBaTepHepHa
cuctemm).

¥ Geologic Map of Bulgaria
Area of Vratza West in Red
Pipelines nred (gas) & green (ol

Figure 3. Geologic map of Bulgarla and
the Vratsa exploration permit.

The idea of Ilithostratigraphy and
chronostratigraphy of the block is based
on the geological maps, the geophysical
sections, and rock formation ages in the
wells, and it is illustrated on Figure 4. For
the stratigraphic features of the block, it
can be judged also by the applied seismo-
geological profiles (See Figure 5) and the
play concepts scheme (See Figure 6).

In the lithostratigraphic sequence, within
the boundaries of the block and its
adjacent part of the Balkanides to the
south, more than 100 lithostratigraphic
units have been designated and named
belonging to the Paleozoic supersystem
(Riphean, Cambrian, Ordovician, Silurian,
Devonian, Carboniferous and Permian
systems), the Mesozoic supersystem
(Triassic and Jurassic systems and Upper
Jurassic-Lower Cretaceous, Lower
Cretaceous and Upper Cretaceous
Subsystems) and Neozoic supersystem
(Paleogene, Neogene and Quaternary
Systems).

12
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Figure 5. Seismo-geological profiles
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FOSUETTTYATHA CXEMA
PLAY CONCEPTS

Towrpecuaesn
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durypa 6. KoHuenTtyanHa cxema

Hawn-ctapute ckanu (nokambpwn-
kambpwui), pasKpvBaLm ce Ha
NMOBBPXHOCTTa B lOrosanagHusa brbfl Ha
6noka, npuHagnexat kbMm bepkosckaTa

rpyna (cunHo NPOMEHEH
BMCOKOMETaMOpPHN KNnacTuTwy,
KapboHaTHM M MarmMeHu ckanwu),

dopmmpaHa B ycnoBusiTa Ha OCTPOBHA
avra.

TpaHCrpecuBHO M AUCKOPAAHTHO BBPXY
BepkoBckaTa rpyna 3angarat
MeTamopo3mpaHnTe B pasfinyHa CTeneH
CEeOVMMEHTHU CKamnWu, C BKIKOYEHU B TAX
anoxToHHM ©Gnokose (OnMCTONUTK) OT
MarmeHu ckanu Ha [dwvnrogenckara rpyna
(moneH oppoBuk). KOxHO oT 6noka Hag
Adbnrogenckara rpyna nocneaoBaTenHo
3angdrar TEPUreHHUTE ckanum Ha
'poxoTeHcKa cBuTa (cpeneH-ropeH
opgosuk) n Llepeuencka ceuta (ropeH
OpOOBUK).

Han-ctapute CEeOVUMEHTHMU cKanm
HenocpeacTBEHO ceBepHO OT 6roka ca
aprunuTuTe un gonommtute Ha Kanbpaluka

FOALETTYATIA CIEMA
PLAY CONCEPTS
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Figure 6. Play concepts scheme

The oldest rocks (Pre-Cambrian-
Cambrian), outcropping on the surface in
the southwestern corner of the block,
belong to the Berkovitsa Group (highly
altered highgrade-metamorphic clastic,
carbonate and magmatic rocks) formed
under the conditions of an island arc.

Transgressively and discordantly on the
Berkovitsa Group are laying the variably
metamorphosed  sedimentary  rocks,
including allochthonous blocks (olistoliths)
of magmatic rocks of the Dalgodeltsi
Group (Lower Ordovician). Southward of
the block over the Dalgodeltsi Group
sequentially are laying the terrigenous
rocks of the Grohoten Fm (Middle-Upper
Ordovician) and the Tseretsel Fm (Upper
Ordovician).

The oldest sedimentary rocks immediately
northward of the block are the argillites
and dolomites of the Calarasi Fm (Silurian-
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cBuTa (cunyp-AeBoH), npeMmHaTn
eaVHCTBEHO B coHaax P-1 Jbnrogenuu.

CpegHo- 1 ropHoTpuackute (4o Hopa)
kapboHaTu BKNHOYBAT anTepHauus OT
BapoBMUM U AOMOMUTU, N OFPaHNYEHO —
aprunuTu (MutpoBcka csura).
CegumeHTaumoHHaTta  obcTaHOBKa 3a
oTnaraHeTo Ha Te3n kapboHatm e
CMOKOEH, OrpaHnyeH (BBbTPELLEH) MOPCKMU
BacenH. OcTtaHanata 4acT OT rOpHUK
Tpnac obxBalia cmecuua oT KapboHaTHM
OpeK4OKOoHrrioMepaT,  TEPUreHHNn  1”
kKapboHaTHM ckanu (NpokCcMManeH wu
aucTtaneH auynecn). KpasaTt Ha TpyuackaTta
ceauMeHTauMa  ce  Mapkmpa  ypes
3HauyuTeneH pa3noMHO-HarbBarTesneH
enmson.

[lonHo-cpegHoOpcKaTa  CEeKBeHUus e
CbCTaBeHa oT NAANTKOMOPCKMN n
TpaHCrpecuBHU KNacTU4HN ckanm
(aprmmnTn 1 NACBHYHULM) C OrpaHUYEHO
NpUCHCTBME  Ha  BapoOBULIN. Mpes
rOPHOKOPCKO-A0STHOKpeaHaTa
TpaHcrpecuss ce oTnarat  wendgosu
kapboHatu, KOUTO natepanHo
npemMuHasaT B OTHOCUTENHO  no-
AbNOOKOMOPCKN haumec Ha rnuHeCTH
BapoBuUM 1 Meprenun. Cunta ce, 4e Te3un
CEAUMEHTU Ca OTIOXKEHN CbLLO B CMOKOEH
NNUTBK GacenH.

JlomckaTta genpecuss e HaTtoBapeHa UM C
FOPHOKPEAHW TepureHHn u KapboHaTHU
CeAUMEHTUN CbC 3HauuTenHa gebenvHa. B
Kpasi Ha ropHaTa Kpefa, Bcneacrtsue OT
nukBManpaHeto Ha Tetuca, CeBepHa
Bbnrapua ce npeBpblla B Cylla, Kato
camo B LeHTpanHuTe 4yacTu Ha Jlomckata

Devonian), penetrated only in the R-1
Dalgodeltsi well.

Middle and Upper Triassic (up to Norian)
carbonates include an alternation of
limestones and dolomites, and limited -
argillites (Mitrovtsi Fm). The sedimentation
environment for the deposition of these
carbonates is a calm, limited (inner)
marine basin. The rest of the Upper
Triassic encompasses a mixture of
carbonate breccia-conglomerates,
terrigenous and carbonate rocks (proximal
and distal facies). The end of Triassic
sedimentation is marked by a significant
faulting-folding episode and development
of a widespread unconformable surface.

The Lower-Middle Jurassic Sequence is
composed of shallow marine and
transgressive clastic rocks (argillites and
sandstones) with a limited presence of
limestones. In the Upper Jurassic-Lower
Cretaceous transgression shelf
carbonates are deposited, which laterally
pass into relatively deeper facies of clayey
limestone and marl. It is believed that
these sediments are also deposited in a
calm shallow basin.

The Lom's depression is loaded with
Upper Cretaceous terrigenous and
carbonate sediments of considerable

thickness. At the end of the Late
Cretaceous, as a result of the closing of
the Tethys basin, the Northern Bulgaria is
becoming a continental mainland, as only
in the central parts of Lom's depression
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aenpecus npogbimkaBa 6e3 npekbcBaHe
ceguMeHTauusiTa.

2.1.2. TekmoHukKa
,bnok 1-25 Bpaua-3anag” e u3BbHpegHo

pasHooOpa3eH B TEKTOHCKO OTHOLUEHWE
(Bwx durypa 7). HerosaTta Teputopusi oT
lor Ha CceBep MNOKpuBa OTOENU OT
Bankanngute  (3anagHobankaHcka W
3anagHonpenbankaHcka TEeKTOHCKM 30HWU,
pasgeneHn ot bankaHugHaTa HarbHaTo-
HaBnavHa yenHa nNHUSA) n
FOxxHOMM3MIACKaTa nepvnnatgopmMmeHa
obnacT, otaeneHa ot bankaHnaute ypes
BnagumupoBo-MapkoBata npupasnomMmHa
30Ha.

3anagHobankaHckaTta TEeKTOHCKa 30Ha e
npeacrtaBeHa OT cpefHaTa ceBepHa YacT
Ha BepKoBCKUSA aHTUKNNHOPUIA. AgkaTta My
€ wu3rpageHa OT paHHOManeo30nCKU
MeTamMopo3vpaHn MarmMeHu n
CEeAUMEHTHN cKanwu, KapOOHCKN TEPUrEeHHN
ckKann W rpaHMToMan U NEepMCKM
TepureHHn ckanun. ManTusTa ce popmupa
OT Tpuacku, PCKA W  OONHOKPEeLHM
cegmmeHTUn. KOXHOTO 6eapo e ¢ HakMoHU
25-35°, a ceBepHOTO (Han-BaXXHOTO 3a
TbpCeLLo-NpoyyBaTenHarta [[enHOCT 3a
HeddT M ras) ce cuuta, Ye € U3NpaBeHo,
Bb3CeAHano Unu HaereyeHo.

the sedimentation
interruption.

2.1.2. Tectonic
The “Block 1-25-Vratsa-West” is extremely

varied in tectonic terms (See Figure 7). Its
territory from the south to the north covers
the Balkanides region (Western Balkan
and Western Fore-Balkan Tectonic Zones,
separated from the Balkanid Folded-
Thrust Frontal Line) and the South-
Moesian Periplatform Zone, separated
from the Balkanides by the Vladimirovo-
Markova near-fault zone.

IS continuing without

The Western Balkan Tectonic Zone is
represented by the middle northern part of
the Berkovitsa Anticlinorium. Its core is
built by early Palaeozoic metamorphosed
magmatic and sedimentary  rocks,
Carboniferous terrigenous rocks and
granitoids and Permian terrigenous rocks.
The sedimentary cover is formed from
Triassic, Jurassic and Lower Cretaceous

sediments. The southern limb dips on
average 25-35° northward, and the
northern (the most important for

exploration activity for oil and natural gas)
is considered to be more-or-less horizontal
and upright, to having formed horsts and
graben, and being thrusted and folded.
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durypa 7. TekToHCKa cxema

CeBepHO OT BepkOBCKNUSI aHTUKITMHOPUIA 1
HaBMnayHaTa YyesniHa vBuUa ce pasnonarar
yacTM OT CTPYKTypuTe, y4yacTBawm B
cTpoexa Ha 3anagHobankaHckaTa
TEeKTOHCKa 30Ha: Carnawlka CUHKNuHana,
MoHTaHo-MpamopeHcka 30H3,
MesgpeHcka genpecua u BnagummpoBo-
MapkoBa npupasfnomHa 30Ha.
Canawkata CUMHKNMHaNa ce uarpaxga ot
Tpuacku, IOPCKN M [ONHOKpPenHU
cegumeHTn. HKOxHoTO 1”  6Begpo e
peayuupaHo wnu nnactoBete My ca
N3npaBeHN, OrbHaTN UNK NPeobbPHATU Ha
ceBep. CeBepHOTO n 6Gegpo e
CbLLEBPEMEHHO tokHO  6egpo  Ha
MoHTaHo-MpamopeHckaTa 30Ha.
MoHTaHo-MpamopeHckaTa 30Ha cbBnaga

C n3To4yHara nepuknuHana Ha
MwuxannosrpagckaTa aHTUKNuHana.
Ankata Ha MwuxaunoBsrpagckara

aHTVKNMHana e 3anagHo ot 6noka un e
nsrpageHa OT Maneo3ouCKn ckanu, a
MaHTUATa N (pasnonoxeHa B 6rioka) ot
TPUacKu, HOPCKM U OONTHOKPELHM CKanwu.

MesgpeHckaTa genpecus, pa3nonoxeHa B
Hal-u3TovyHaTta 4actT Ha Onoka e

Figure 7. Tectonic scheme

To the north of the Berkovitsa
anticlinorium and the frontal line there are
parts of the structures involved in the
construction of the West Balkan Tectonic
Zone: Salash  Syncline, Montano-
Mramoren Zone, Mezdra depression and
Vladimirovo-Markova near-fault zone.

The Salash Syncline contains Triassic,
Jurassic and Lower Cretaceous
sediments. Its southern limb has reduced
thickness, and its layers are upright,
curved or overturned to the north. Its
northern limb at the same time is the south
limb of the Montana-Marmoren zone.

The Montano-Mramoren zone coincides
with the eastern pericline of the
Mihaylovgrad anticline. The core of the
Mihaylovgrad anticline is west of the block
and is composed of Paleozoic rocks, and
its mantle (located in the area) — of
Triassic, Jurassic and Lower Cretaceous
rocks.

The Mezdra depression, located in the
easternmost part of the block, is filled with
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3anbliHEHa C TPUackW, HOPCKWU, AONHO- U
FOPHOKPEOHM U NaneoreHckn CeanMEHTMH.
BnagummpoBo-MapkoBata npupasrnomMHa
30Ha e u3rpageHa OT CEBEPHOBEPreHTHMU
CTPYKTYPM, pa3BUTU Hag NiWUTKA HMBA Ha

HaBnu4aHe. Haii-cMnNHO nNOBNUSHM  OT
KOMMpecuoHHn pecdopmaumm ca 6unu
rOpHOKpeOHUTE, No-yMepeHo -
nareoreHckuTe " HaW-manko  —

HEeOreHCKUTe ceauMeHTN.
B obxBaTa Ha 6noka ot FOxHoMU3uckaTa

nepvnnatdgopmeHa obnact e
pa3nosioXKeHo [Jbnrogenckoto
MOHWKEHNE, KOETO €AHOBPEMEHHO € Hau-
lOKHaTa  TEKTOHCKa  CTPyKTypa  Ha

Jlomckata genpecus. JlomckaTta genpecusi
€ Han-noTbHaNUAT CTPYKTYPEH €rlEMEHT
Ha Mwusuinckata nnoda. CeauMEeHTHUAT 1
cCTpoex e opmupaH npe3 crnegHuTe
CedVMEHTAaLMOHHM LK. Naneo30ncKu,
Tpuacku, IOPCKO-L0MNHOKPEeAEH n
rOPHOKPEaHO-NaneoreHCcKu.

Mnaea 2. Pasgen Il. Kpatbk npernea Ha
npoBeAeHUTe reosioro-npoyyBaTenHu
pabotm

Ha Teputopusita Ha 6n1oka e u3BbpLUBaHO
reosioXKKo kapTupaHe B Mmawab 1:25 000 n
1:100 000 " ca npoBexaaHu
rPAaBUMETPUYHU U MArHUTOMETPUYHMU
n3cnensanus B mawab 1:200 000.
CensmnyHn  un3cnenBaHus, CTPYKTYPHO
COHAMPAHE U TbPCELLUM COHOAKHU paboTun
3a HedbTeHN K rasoBu 3anexu B 6noka ca
nposexaaHu OT Hayanoto Ha 60-te go
cpepnara Ha 80-Te roauHM Ha MMHaNUs BeK
(Bmwxk durypa 8). Tbpcewimte COHOAKHW
paboTh He ca wumanu pernoHaneH
Xapaktep, NpekbCBaHM Ca MHOrOKpaTHO,
cbCpeaoTodYaBaHM Ca B OTAENHU Marnku
NNOWMN, a8 OCHOBHUTE LENEBU XOPWU3OHTMU

Triassic, Jurassic, Lower and Upper
Cretaceous and Paleogene sediments.
The Vladimirovo-Markova near-fault zone
iIs built of north-vergent structures,
developed over shallow levels of thrusting.
The most severely affected by the
compression deformations are the Upper
Cretaceous, the more moderate — the
Paleogene and the least — the Neogene
sediments.

Within the range of the South-Moesian
Periplatform Zone in the block is located
the Dalgodeltsi depression, which is at the
same time the southernmost tectonic
structure of the Lom depression. The Lom
depression is the most subsided structural
element of the Moesian Plate. Its structure
is formed through the following
sedimentation cycles: Paleozoic, Triassic,
Jurassic-Lower Cretaceous and Upper
Cretaceous-Paleogene.

Chapter 2. Section Il. A brief overview
of the geological surveys

Geological mappings in the area of the
block are conducted at scales of 1:25,000
and 1:100,000 as well as gravimetric and
magnetometric surveys at a scale of
1:200,000.

Seismic studies, structural driling and
exploration drilling for oil and gas deposits
in the block are conducted from the early
1960s to the mid-1980s (See Figure 8).
Prospective drilling works have not been
of a regional nature, interrupted many
times, concentrated in separate small
areas, and the main target horizons have
changed depending on the latest
discovery made in the country.
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ca cCe npomMmeHdanm B 3aBUCUMMOCT OT
nocneaHoTo HanpaBeHO  OTKPpUTHUE B
CTpaHaTta. HesaBucumo ot TOBa, B 6r10Kka

ca YCTaHOBEHM MHOroGpOVHM ra3o- U
HedbToNposiBNEeHNs B LUMPOK
cTpaturpadpckM  AguanasoH; B [ABe

CTPYKTYpPWU ca MOfyYeHn HENpPOMULLIIEHN
nebutn oT ras, KoHaeHsaT M HedT, a B
CbCeACTBO C Hero e YupeHckoTo
ra3oKoHAEeH3aTHO Haxoaue,
MOHACTOSILLIEM ra3oxpaHUNuLLE.

Nonetheless, within the block numerous
gas and petroleum shows have been
identified in a broad stratigraphic range; in
two structures are obtained non-
commercial gas, condensate and oil flows,
and next to the block is the Chiren gas
condensate deposit, currently a gas
storage facility.

!

durypa 8. Kapta c pasnonoxeHve Ha
CensMmMyHUTE NPOcOUNN N CoOHOgaXKUTE
2.11.1. CeusmuyHu u3scnedeaHus

CeunsmnyHmn n3cnegBaHna  Cc  Uen
n3y4yaBaHe NepcnekTUBHUTE B
He(TOrasoHOCHO OTHOLLEHME CEOUMEHTHU
ca uU3BbpLLBaHM B ceBepo3anagHaTta vacT
Ha 6noka. OCHOBHO, Mpoy4yBaHuWsATa ca
Ounn HacoveHM 3a uM3yvYaBaHe Ha
TpUackuTe, HPCKUTE U AOONHOKPEOHUTEe
cCeaNMEHTW. Ooowmar obem Ha
cenmsmnyHuTe wuscneasadma no MOOT,
npoBexgaHn OT cpepgata Ha 70-Te 0o
cpenara Ha 80-Te roanHM Ha MUHaNUs BeK
e okono 2300 nuHenHn KM. Ka4ecTBOTO Ha
nonyvyeHuTe matepvanum € CpaBHUTESTHO

Figure 8. Location map of seismic lines
and wells
2.11.1. Seismic surveys

Seismic  surveys for studying the
prospective sediments with oil and gas
potential were carried out in the

northwestern part of the block. Basically,
surveys have been directed to study the
Triassic, Jurassic and Lower Cretaceous
sediments. The total volume of CDP
seismic acquired from the mid-1970s to
the mid-1980s is about 2300 linear
kilometers. The quality of the seismic
acquired is relatively good, but it depends
on the software used for processing. It can
be said definitely that in a possible re-

20



Aobpo, HO € 3aBMCENO OT MpunaraH1Te 3a
obpaboTka copTyepHn NPOAYKTWN.
OnpegeneHo Moxe fa ce TBbpAW, Ye npu
eQHa eBeHTyanHa peobpaboTka CbC
CbBPEMEHHN CpeACcTBa, pesynratute e
Oboar CcbC  3HAYUTENHO  MO-BUCOKO
kayecTBo. [lo-ronAMOTO  KONMMYECTBO
noneBm 3anucm wn Heobxogumute 3a
obpaboTka gaHHU ca CbXpaHeHn U MoraT
Aa ce 13nonaear.

B nepuoga 1980-1999 r. ca npoBeneHu
owe 460 6pos cemsmmyHu npocuna c
obwa abmkmnHa 5330 KM, B TOBaA YMUCMO U
B HaW-M3TO9MHaTta 4acT Ha 6Onoka ca
npoBeeHn MNeT  PEeKOrHOCLMPOBBYHM
cenmsMmyHM npodounn ¢ oblia AbimKuHa
924 kM no wmMmetToga Ha obuwarta
AbnooymHHa Tovka (MO[LT) ¢ ueHTpanHa
cuctema Ha HabnogeHne 3a TbpCeHe Ha
CTPYKTYPHO-T€ONOXKMN ycrnosus 3a
dopMMpaHe Ha KanaHu OT HedPT W ras.
KayecTBOTO Ha MpoKapaHUTe CEU3MUYHU
npodunu e mHoro fobpo. Toea ce AbikK
He camo Ha 06eKTUBHUTE
CEn3MOreonoXKn yCcnoBus, a n Ha yaavHo
nogbpaHata noneea  MeToAMKa WU
N3MNon3BaHNTE MNPOrpaMHM MPOAYKTU Mpu
MalumHHaTa obpaboTka.

2.11.2. CoHOaxkHuU uscnedeaHus

B nomow, Ha cenmsmMuiHUTE n3cneaBaHus
npegu BbBexaaHeto Ha MOB n MO[T, B

HayanoTto Ha 60-Te roOAvHN B
ceBepo3anagHata 4act Ha 6noka ca
npokapaHnm  obwo 33  CTPYKTYpHU

coHaaxu. Bce B cblaTa 4acT Ha 6bnoka ca
npokapaHn 1 31 6posa Tbpcelum coHaaxa,
OT KOUTO C KpavHa AbnbodnHa B
nepMcKkuTe ceguMeHTun e eguH coHpax (P-
2 Mwuxannosrpag), B pasnnyHu
cTpaTurpadckn HMBa Ha Tpuaca nonagar

processing with modern  software
packages, the results will be of much
higher quality. The greater amount of field
records and data required for processing
are stored and can be used.

In the period 1980-1999 were acquired
another 460 seismic lines with a total
length of 5,330 km with 5 reconnaissance
seismic lines in the easternmost part of the
block of total length 92.4 km inclusive,
which were acquired by the method of
common depth point (CDP) with split
spread shooting for prospecting of
structural and geological conditions
favorable for oil and gas entrapment. The
quality of seismic lines is very good. This
is due not only to the objective seismic and
geological  conditons but to the
successfully selected field technique and
processing software as well.

2.11.2. Drilling

Supporting the seismic studies before the
introduction of the Reflection surveys and
the CDP surveys, in the early 1960s 33
structural wells were driled in the
northwestern part of the block. In the same
part of the block were drilled also 31
prospecting wells, of which one well (R-2
Mihaylovgrad) has TD in Permian, at
different stratigraphic levels of the Triassic
come 20 boreholes, the final depth of the
5 boreholes is at different levels of the
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20 coHpaxa, kpanHaTa AbnbodnHa Ha 5
CoHAaka e B pa3fnn4yHM HMBa Ha topaTa, Ha
4 coHpaxa — B anTt-anb6a, a camo P-16
CnasoTuH cnupa B ropHaTa kpega. B
BGnun3ocT 0o ceBepHaTa rpaHuua Ha 6noka,
HO M3BbH HEro, ca nposeaeHn ocem 6pos
CTPYKTYPHM M TbpCEeluM COHOAAXMW, Hau-
Abnbok ot kouto e P-1 Odbnrogenuu, ¢
KpavHa AbnbounHa 5001 m gocturHat
XOPU3OHT CUNyp-L4EBOH.

NnaBa 2 Paspen lll. KpaTbk npernea Ha
nony4yeHuTe pesyntatm
PesepsoapHume ckaiu ca B LUMPOK
cTpaTurpadckn [uanasoH Ha pasBuUtue:
AOMNHOTPMACcKM MNSACHYHMKOB pesepBoap,
CpeaHoTpracku KapboHaTeH,
ropHOTpMackm KapboHaTeH U TepureHeH,
AONHO-CPEAHOIOPCKM TepureHeH n
KapOOHaTHO-TepUreHeH, FOPHOIOPCKO-
AOMNHOKpeaeH kapboHaTeH, anTCcKu
(yproHcku) kapboHaTeH, ropHOKpeaeH
(LeHOMaHCKKN) TEpPUreHeH W FOpHOKpPeaeH
(MacTpuxTckn) KapOoHaTeH, HEOreHCKu
TEePUreHeH.

PesepBoapute n eKkpaHUTe ca OLEHEHU
Bb3 OCHOBa Ha BU3yarnHu HabnogeHns Ha

A0KOB  MaTtepuvarn, eneKkTpoKapoTaxHa
WHTepnpeTauus, nabopaTtopHu
nscnenBaHus " N3NUTaHNS
(XngpoguHaMmnyHm nscneaBaHust) B
coHOaxuTe.

B pomHua  Tpuac  YepBeHUKaBUTE
KOHTMHEHTANHN KNacTU4HN CeaMMEHTM ca
pesepBoapw. Te nmar
WHTeprpaHynapHa/nykHaTMHHa MnopucToCT
po  8%. WNHTeprpaHynapHata UM
npoHnyaemoct € pgo 1 md, a
nyKHaTUHHATa MNPOHMLaeMoCT JocTura oo
100 md.

Jurassic, 4 boreholes in Aptian-Albian,
and only R-16 Slavotin stops in the Upper
Cretaceous. Around the  northern
boundary of the block, but outside it, 8
structural and prospecting boreholes were
carried out, the deepest of which is the R-
1 Dalgodeltsi, with a total depth of 5,001 m
reaching the Silurian-Devonian.

Chapter Two. Section |Ill. A brief
overview of the results obtained

The reservoir _rocks have a broad
stratigraphic range of development: the
Lower Triassic sandstone reservoir, the
Middle Triassic carbonate, the Upper
Triassic carbonate and terrigenous, the
Lower-Middle Jurassic terrigenous and
carbonate-terrigenous, Upper Jurassic-
Lower Cretaceous carbonate, Aptian
(Urgonian) carbonate, Upper Cretaceous
(Cenomanian) terrigenous and Upper
Cretaceous (Maastrichtian) carbonate,
Neogene terrigenous.

The reservoirs and seals are evaluated
based on visual observations of core
material, well-log interpretation, laboratory
analyses and tests (hydrodynamic
studies) in the wells.

In the Lower Triassic, the reservoirs are
reddish continental clastic sediments.
They have an intergranular/fractured
porosity of up to 8%. Their intergranular
permeability is up to 1 md and the fracture
permeability reaches up to 100 md.
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CpenHoTpuackute BapoBMUM W B NO-
ronsiMa cTeneH, 4OfIOMUTUTE ca C MHOMo
nobpa BOAOOOMNHOCT " BUCOKMU
uNTpauMoHHN CBOWCTBaA B MecTata C
WHTEH3MBHO n  obnboko  pasmuTa
npeglopcka MOBBPXHOCT. TunbT  Ha
pesepBoapa e NyKHATMHEH,
WHTEprpaHynapeH/nyKHaTUHEH n
nyKHaTUHEH/MHTeprpaHy napeH/KaBepHO3
eH. [yKHaTUHHMAT Tvn umMa edbekTuBHa
nopuctocT Ao 3% 1 NpoHuyaemocT ao 44
md.  EcdpekTMBHaTa  NOpPUCTOCT  Ha
cmeceHnte Tunoee poctura Ao 20%, a
npoHuuaemocTta MM HapactBa o 100-
200 md.

"OpHOTpMackuAT kapboHaTeH pesepBoap
€ n3rpageH oT BapoBULUTE U OONOMUTUTE
Ha PycuHoBaencka cBuTa, a TEPUreHHNUs T
— OT NSACBYHMUUTE W aneBponuUTUTE B
Kosnogynckara ceuta 1M nnactoBeTe OT
cblMTE cKanu, BKMYeHW B [naBalukus
yneH Ha Komwmuka cButa. TunbT Ha
pesepBoapa € NyKHaTUHEH M NyKHATUHHO-
WHTeprpaHyfiapeH. EdekTmBHaATA
nopucTocTt e 7-15%, a npoHuuaemocTTa —
10-14 md.

HonHotopckute KOHTUHEHTAITHO-
NAUTKOMOPCKN  nAChbYHMUKM  (KOCTMHCKa
cBuTa) W, YeCcTo, MNOKpMBaALLMTE U
necbynuen Baposuum (O3mpoBcka cBUTA)
CbLLO dopmumpaTt KONEKTOpW. B
3aBUCUMOCT OT TOBa BbPXY KakBW CKanu
OT pa3muTata Tpuacka MNOBbPXHOCT
3angdra, JOMHOPCKUAT pe3epBoap MOXe
Aa dopmMupa CaMOCTOATENHU 3anexu u
o0LL pe3epBoap C TpMackute pesepsoapu,
KakbBTO € cnyvast ¢ YupeHckoTo
ra3okoOHAEH3aTHO Haxoguwe. TunbT Ha
pesepBoapa € MnpeauMHO MyKHaTUHHO-
WHTeprpaHyfiapeH. EdekTmBHaATA

The Middle Triassic limestones and, to a
greater extent, the dolomites have very
good water abundance and high filtration
properties in the areas with intense and
deeply eroded pre-Jurassic surface. The
reservoir type is fractured,
intergranular/fractured and
fractured/intergranular/cavernous. The
fractured type has an effective porosity of
up to 3% and permeability up to 44 md.
The effective porosity of mixed types
reaches up to 20% and their permeability
increases to 100-200 md.

The Upper Triassic carbonate reservoir is
made up of the limestones and dolomites
of the Rusinovdel Fm, and the terrigenous
one — from the sandstones and the
siltstones in the Kozloduy Fm and the
layers of the same rocks included in the
Glavatsi Mbr of Komshtitsa Fm. The
reservoir type is fractured and fracture-
intergranular. Effective porosity is 7-15%
and permeability — 10-14 md.

The Lower Jurassic continental shallow-
marine sandstones (Kostina Fm) and,
often, the covering sandy limestones of
Ozirovo Fm also form reservoirs.
Depending on what rocks of the eroded
Triassic surface lay, the Lower Jurassic
reservoir can form independent deposits
and a common reservoir with the Triassic
reservoirs, as is the case with the Chiren
gas-condensate deposit. The reservoir
type is predominantly fractured-
intergranular. The effective porosity of the
Lower-Middle Jurassic reservoir reaches
10%, and the permeability — 9 md, but in

23



nopucTocT AONHO-CPEAHOPCKNSA
pesepBoap goctura 10%, a
npoHuuaemoctTa — 9 md, HO nNpu BUCOKa
HanykaHoCT Ca YCTaHOBEHU CTOMHOCTU U
0o 870 md.

["OpHOIOPCKO-O0NHOKPEAHMAT KapboHaTeH
Komnnekc B Grioka e pasBuT B yCroBusita
Ha  [enpecuoHHa 30Ha (JTomcka
aenpecus) n kapboHateH naneowend —
HerHns toxkeH 6opg (CnmBHUWKa cBUTA).
Han-nepcnekTMBHM KaTo pesepBoapu ca
yCTaHOBeHUTE Mo pbba Ha kapboHaTHUS
naneowend opraHoreHHun nocTpourku. Ha
tor, B cerawHua BpayaHckn bankaH,
kapboHaTHaTa ceaumeHTaumsa
npoabiiKkaBa Npe3 XOTPUBCKO 1 6apeMcKo
BpeMe W goctura  OOfHMa  anT.
PesepBoapbT e
nyKHaTUHEH/MHTEepPrpaHy napeH n
nyKHaTUHEH/MHTeprpaHy napeH/kaBepHO3
eH Tun. EdekTBHaTa My nopucTocT e 7-
13%, a npoHunuaemocTTa goctura go 34
md.

ANTCKMAT  (YProHCKW)  pesepBoap €
n3rpageH OT KapboHaTHWUTE cKanu Ha
BpayaHckata u JloBewkata YproHcku
rpynu. TunbT Ha pesepBoapa € CMeCeH —
NyKHaTUHEH,
NyKHaTUHEH/VHTeprpaHynapeH n
nyKHaTUHEH/MHTEprpaHy napeH/KaBepHoO3
eH ¢ nopuctocTt 9-10% u npoHuLaemocT 8-
9 md.

lNoTeHymanxu KOSiekTopu ca
LEeHOMaHCKUTe newy W nnacrtoese oOT
aneBponUTM U NACBYHULKN,  Pa3BUTH
NoKanHo BCped cunHo npeobnagasalla
MepresfnHa ceanMeHTaums.

C MHoro gobpu KONekTopckn CBOWCTBA €
BapoBMKOBaTa MacTpuxtcka Kannbluka
CBUWTAa, C KOSITO 3aBbpLUBa rOpHOKpeaHaTa

Ha

case of high fracturing the values are set
up to 870 md.

The Upper Jurassic-Lower Cretaceous
carbonate complex in the block is
developed in the conditions of depression
zone (Lom depression) and carbonate
paleo-shelf — its southern board (Slivnitsa
Fm). The most prospective as reservoirs
are the organogenic buildups stated along
the edge of the carbonate paleo-shelf. To
the south, in the present Vratsa Balkan,
the carbonate sedimentation continues
during the Hauterivian and Barremian time

and reaches the Lower Aptian. The
reservoir is fractured/intergranular and
fractured/intergranular/cavernous. Its
effective  porosity is 7-13% and

permeability reaches 34 md.

The Aptian (Urgonian) reservoir is made
up of the carbonate rocks of the Vratsa

and Lovech Urgonian Groups. The
reservoir type is mixed - fractured,
fractured/intergranular and

fractured/intergranular/cavernous with a
porosity of 9-10% and permeability of 8-9
md.

Potential reservoirs are the Cenomanian
lenses and layers of siltstone and
sandstone, developed locally amongst the
highly predominant marl sedimentation.

With very good reservoir properties is the

Maastrichtian limestone of Kaylaka Fm
that ends the Upper Cretaceous
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cegumeHTauus. B Jlomckata genpecus B
Hes  Cce MporHo3vMpatr  OpraHoreHHu
NOCTPOUKMN.

EkpaHume ca npeacTaBeHn oT
WHTpadopmaL MOHHU HUCKOEHEPrnnHu
MBACTOYHU W  TNIUHECTO-KapboHaTHU W
FMHECTUM CeOVMMEHTW, NPUCHCTBALLUM B
pa3pesa Ha Hal-ropHaTa 4acT Ha cpegHus
Tpuac (MutpoBcKa cBUTa) U rOpHUS Tpmac
(Benuunssopcka, Komwuuka, Kosnogyncka
CBUTN).

MWHECTN N FNUHECTO-TEPUIEHHN CKamnu ¢
MHOro [obpu wum3onupawm CBOMCTBaA
npucbCcTBaT M B pas3pesa Ha [JorHa-
cpegHa topa (bykopoBcku uneH Ha
OaswuposckaTa csBuTa, ETpononcka ceuta,
Boscka ceuta).

Paspe3bT Ha gonHa M ropHa Kpega e
forat Ha MOLLHM NAKCTOYHU, MbOCTOYHM,

rmuHecTn  kapboHaTh un  mMmeprenu,
XapakTepusmpaHu Kato [obpu ekpaHu
(Canawka, MpamopeHcka, Cymepcka,

ManoneweHcka n CaHaguMHOBCKa CBUTMK).
NMpeobnagaBawara 4acT OT paspesa Ha
naneoreHa M HeoreHa e npeacrtaBeHa oT
MWHA W aneBpuUTOBM MWHU C A06pu
eKpaHupaLLm CBOWCTBA.

H3moyHuKos u 2eHepayuoHeH

sedimentation. In Lom depression
organogenic buildups are predicted in this
formation.

The seals are represented by
intraformational low-energy mudstones,
clay-carbonate and clayey sediments,
presented in the sections of the uppermost
part of the Middle Triassic (Mitrovtsi Fm)
and the Upper Triassic (Beli lzvor,
Komshtitsa, Kozloduy Fms).

Clay and clay-terrigenous rocks with very
good sealing properties are presented
also in the Lower-Middle Jurassic section
(Bukorovtsi Member of the Ozirovo Fm,
Etropole Fm, Bov Fm).

The section of the Lower and Upper
Cretaceous is rich in thick packstones,
mudstones, clayey carbonates and marls,
characterized as good seals (Salash,
Mramoren, Sumer, Malopeshtene and
Sanadinovo Fms).

The predominant part of the section of the
Paleogene and the Neogene is
represented by clays and silty clays with
good sealing properties.

A source and generation potential is

rnomeHyuasa ce cyuita 4ye morat ga mmar
CUNyp-0eBOHCKUTE aprunutu. Yact ot
paspes3a Ha cpefeH-ropeH Tpuac (rfaBHO
MwuTtpoBcka cBuTa, oT4yacTu [JompeHcka
ceuta un Mwusuinckata rpyna), LOSMHO-
cpegHolOpcKkUTEe  ceguMeHTu  (npeawm
BCMYKO, ETpononcka wn bBauunweHcka
CBUTU 1 B NO-yMepeHa cTeneH O3upoBcka
cBuTa), rOPHOKPCKO-A0MHOKPEeAHNTE,
rOpHOKpeaHUTe n naneoreHckuTe
cegVMEeHTU ca OLeHsiIBaHW KaTo ckanu C

believed to be in Silurian-Devonian
argillites. Part of the section of the Middle-
Upper Triassic (mainly the Mitrovtsi Fm,
partly the Doyrentsi Fm and the Miziya
Group), the Lower-Middle Jurassic
sediments (primarily the Etropole and
Bachiishte Fms and, to a lesser extent, the
Ozirovo Fm), the Upper Jurassic-Lower
Cretaceous, the Upper Cretaceous and
the Paleogene sediments are evaluated
as rocks with different (from small to
significant) source potential.
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pasnuyeH (OT ManbkK [0 3Ha4YuTereH)
M3TOYHWMKOB NOTEHLMarn.

N3mepBaHMA Ha W3TOYHUKOBM CKanu B
6rnoka ca u3BbpPLUBaAHM KaKTO Ha SAKOBU
npobu Taka n Ha Npobu OT pasKpUTKUS.
MnbTHOCTTAa Ha BbrNesogopoaute e
Hucka — 73-488 r BB/m3 ckana. 3penocTTa
Ha OpraHM4YHOTO BELLEeCTBO MNOKa3Ba, Ye TO
e B HedTeHua nposopel, a Tmax npu
nuponusarta e 439-440°C (Bwx ®urypa 9).
Meprenute n aprunutuTe Ha
MutpoBckata csuta (T2!) oT ggkosute

npobun wmMMaT  OTHOCUTENTHO  BUCOKO
cbabpxaHme Ha TOC - po 1.21%, a
xnopodopmennss  butymomg e Oo
0.0106%.
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durypa 9. MogenupaHe Ha 3penocTTa Ha
cegumeHTuTe B coHagax P-1 3amdmposo
FmaBa 2 Paspgen |V. CBegeHusa 3a
HaJIMYHUTE KanaHu Ha Bbrnesoaopoau
B JIuueH3noHHaTa nnowy

CTpyKTYypHM KanaHu:

" YOBIMKEHW aHTUKNUHANM, reHepupaHu
OT MHOrokpaTHuTe asn Ha HaBnuyaHe,
Had HaBnavyHWTE TMOBBLPXHWHM  (KaTo
YunpeHckoTo ra3okoHgeH3aTHO
HaxoguLle) U NogHaBMaYHUTE CTPYKTYPW,
reHepypaHm  npu  puptyBaHeTo B

Measurements of source rocks in the
block are performed on both core samples
and samples of the outcrops.

The density of hydrocarbons is low — 73-
488 g HC/mS3 rock. The maturity of the
organic matter shows that it is in the oil
window, and Tmax at pyrolysis is 439-
440°C (See Figure 9).

The marls and argillites of the Mitrovtsi Fm
(T2") from the core samples have a
relatively high TOC content of up to
1.21%, and the chloroform bitumoid is up
to 0.0106%.
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Figure 9. Burial history and maturation
model in R-1 Zamfirovo
Chapter Two. Section IV. Information

on the hydrocarbon traps in the
Licensing area
Structural traps:
= Prolonged anticlines generated by

repeated phases of thrusting, above thrust
surfaces (such as the Chiren gas
condensate deposit) and sub-thrust
structures generated in the Fore-Balkan
and Balkan rifting (See Figure 10).
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lNMpenbankaHa u bankaHa (Bwk durypa
10).

* HaknoHeHn pasnoMHu 6riokoBe Mo
Tpuackute CeauMEHTWN, CBbpP3aHN CbC
3aTBapsHMA MO PasfioOMHMA MOBBbPXHUHU
(JTomckaTa genpecusa n 6opgosete 1).
CTpyKTYypHO-CTpaTUrpaddCKm KanaHu:

» CTPYKTypHO-CTpaTurpadpckn kanaHu B
ropHOTpUacknTe NACBYHULN (kaTo
Haxoguwe CTtapocenun);

» CTPYKTypHO-CTpaTurpadpckn kanaHu B
OOJSTHOIPCKUTE pe3epBOapu, CBbP3aHu C
TECHM TPOroBe, OrpaHU4EeHN OT PassfioMu,
npes [OMHOWPCKO Bpeme (B Takuea
ycrnosusa e coHgax P-4 byTaH, oT Ko1To e
nonyYeH NPOMULLIIEH NPUTOK OT ras);

» CTpYyKTypHO-CTpaTurpadckn KanaHn B
OONHO-CPEAHOPCKUTE  KOHTUMHEHTANHO-
NAINTKOMOPCKMN NSCBYHULN (kato
Haxoauwe [onHu JlykoBut, Bbpoapcku
"epaH, MapuHoB ['epaH).

CTtpaturpadCcku v NIMTONOXKN KanaHu:

= KanaHu no Hecbrnacue B Tpuaca;

= KanaHn B rOpHOKPCKO-AONMHOKPEaHNS
KapboHaTeH KOMMMeKc W, no-cneyunanHo,
B YCTaAHOBEHUTE B HEro OpraHoreHHu
NOCTPONKW;

» KanaHn B MaCTpUXTCKUTE BapoBULIN
(Kamnblika cBuTa U NPOrHO3MpaHuUTe B
Hesl opraHOreHHU MOCTPOWKN);

* JINTONOXKM KanaHW B LIEHOMAHCKUTE
newm wn nnactoBe OT NACBHYHULM W

aneBporinTun;
» HeoreHckn JIUTOMOXKN  KanaHu B
NACBYHNKOBUTE n anespuToBuTe

nnactoee 1 newn (Kato Haxoguwe
[omMoTapun, KOeTo e C  JioKarnHo
3Ha4eHue).

= Tilted fault blocks of Triassic sediments
associated with closures on fault surfaces
(Lom’s depression and its boards).

Structural-stratigraphic traps:

= Structural-stratigraphic  traps in the
Upper Triassic sandstones (as Staroseltsi
field);

= Structural-stratigraphic traps in Lower
Jurassic  reservoirs, connected with
narrow troughs, limited by faults in Lower
Jurassic time (under such conditions is a
R-4 Butan well, from which a commercial
gas flow is obtained);

= Structural-stratigraphic traps in the
Lower-Middle Jurassic continental-
shallow marine sandstones (such as Dolni
Lukovit, Bardarski Geran, Marinov Geran
fields).

Stratigraphic and lithological traps:

= Traps along the Triassic unconformity;
= Traps in the Upper Jurassic-Lower
Cretaceous carbonate complex and, in
particular, in the organogenic buildups
established therein;

= Traps in the Maastrichtian limestones
(Kaylaka Fm and the organogenic
buildups predestined in it);

= Lithological traps in Cenomanian
lenses and layers of sandstones and
siltstones;

= Neogene lithological traps in sandstone
and siltstone layers and lenses (as of
Gomotartsi field of local importance).
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durypa 10. CTpyKTYpPHU KanaHu

Mnaesa 3. METOOAUYECKU KOMIMJIEKC
HA TbBPCELLO-NMPOYYBATEJIHUTE
PABOTHU

Nnasa 3 Paspgen |. Buaose Tbpcewm um
npoyyBaTeniHu paboTu n etanHocCT

MpoyyBaTenHata paboTa B pamKuTe Ha
6noka we 6baoe M3BbpLUEHA Ha HAKOMNKO
eTana.

[1pe3 nbpeusi 08yzo0uweH (200uHU 1 u 2)

Figure 10. Structural traps

Chapter Three. METHODOLOGICAL
COMPLEX OF THE PROSPECTING
AND EXPLORATION WORKS

Chapter Three. Section I. Types of
prospecting and exploration works and
stages

The exploration work within the block will
be carried out in several stages.

During the first two-years (years 1 and 2)

emarn we 6baaT 3akyneHu He No-marnko oT
2000 nuH KM oT cblwecTByBawmte 2D
CensMnYHU Npodunu, Heobxoaumus Gpown
COHAAXHM AaHHW U1 We 6baaT N3BbPLUEHN
reofioXKn mMaplpyTtn 3a onpobsaHe Ha
MOBBPXHOCTHM pasKkpuTns Ha
M3TOYHWKOBM W pe3epBOapHM  CKarlHM
reonioXkn dopMaumm U COHOaXHa saka.
MpobuTe OT MW3TOYHUKOBM CKanuv B
paskpuUTUS N B A4Ka, KakTo U npodbute oT
NposiBNEHMA Ha TeyeH HedT we Obaar
NOANOXEHN Ha reOXUMNYHKU flabopaTopHU
aHanuau.

CeunamuyHute npocdunu we ObAaT
peobpaboTeHn Kato ce uM3nonasear

stage no less than 2000 linear kilometers
of existing 2D seismic profiles will be
purchased, the required number of drilling
data and geological routes will be
performed for the sampling of source and
reservoir rocks in surface outcrops and
cores. Source rocks samples in outcrops
and cores, as well as samples of liquid olil
shows, will be subjected to geochemical
laboratory analyzes.

Seismic profiles will be re-processed
using modern algorithms and alignment
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CbBPEMEHHN anropuTMM W TEXHUKK 3a
MU3paBHSIBAaHE HMBATa Ha nNpUBEXOAHE.
CoHOaxHUTe KapoTaXKHU AaHHM We Obaat
uMdpoBaHM C orned Ha MO-JIeCHOTO UM
WHTErpypaHe CbC CEU3MUYHUTE AaHHW.
Cnen 3aBbplUBaHe Ha TexHu4yeckaTa
obpaboTka M nHTerpaumsta Ha gaHHuTe,
pesyntatute OT  MpoyyvBaHusATa  Ha
NOBBPXHOCTHUTE pasKpUTKS n
CoHAa)HaTa siKa Lie ObaaTt UHTerpupaHmn
B reOf0OXKN 1 reocensmMuyHn paspesu, 3a
aa ce wuaeHtudumumpar, Kopenupat wu
KapTupaT NOoTEeHUManHUTE W3TOYHUKOBMU
cKanu n pesepBoapHu dhauurecu n ga ce
naoeHTudpmumnpar NepcnekTUBHUTE
CTPYKTYPHM KanaHMW Ha BCUYKM HMBA Ha
cTpaturpadckaTa konoHka. Crneg kato ce
NMHTepnpeTnpaT peobpaboTeHnTe AaHHU K
Cce U3SAICHM reonorvaTa B AbnbounHa, we
6boaT npoekTUpaHun u oTpaboTteHu
HoBu 2D cenamunyHu npocunu B ob6em
He no-manko ot 800 nNuH Km.

Bmopama 08y 0o mpu 2oduwHa ¢hasa

techniques. Well-log data will be digitized
with a view to make easier integration with
the seismic data.

Upon completion of the data processing
and integration of the data, the results of
the surface outcrops and cores will be
integrated into geological and geoseismic
sections to identify, correlate and map the
potential source rocks and reservoir facies
and to identify the prospective structural
traps of all levels of the stratigraphic
column. Once the re-processed data is
interpreted and geology is clarified in
depth, new 2D seismic profiles will be
designed and acquired in a volume of
not less than 800 linear kilometers.

The second two to three-years (second

(emopama r0oJ108UHa Ha rnpoekma,

half of the program, years 3-5) exploration

200uHU 3-5) Ha npoy4yBaHe e 6bae
OpUEHTMpPaHa KbM OCbLUECTBABAHE Ha

pAetaunHu 3D ceM3aMuyHM nporpamu B
ob6em He no-manko ot 300 KB. KM, KOUTO
e HM NO3BONAT KapTUPaAHETO  Ha
CTPYKTYypU n WHTErpupaHeTo Ha
pesyntatute OT u3cnegBaHusTa Ha
M3TOYHUKOBUTE W pPE3EpPBOapHM CKamnw,
nony4eHn oT pabortarta npes
npegxogHute roguHu. PaspaboTtBaHeTo
Ha WMHTEerpvpaH KOMMSEKC OT CEU3MUYHM,
FEONOXKN N TEOXUMUYHU [OaHHW e HU
Aage Bb3MOXHOCT 3a ouvepTaBaHe Ha

BMCOKOMEPCNEKTUBHN CTPYKTYpPWU, KOUTO
nputexasaTt HeobxogumaTa "
cbBnajala KoMOWHaLms oT

phase will be directed to acquiring
detailed 3D seismic programs in a
volume of at least 300 square

kilometers that will allow the mapping of
structures and the integration of source

and reservoir rocks results obtained
through the previous vyears. The
development of an integrated set of

seismic, geological and geochemical data
will enable us to outline highly prospective
structures that have the necessary and
cohesive combination of
structural/stratigraphic ~ trapping  which
contain reservoirs and are associated with
identified mature source rock system
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CTPYKTYpHO/CTpaTUrpadCko KanaHupaHe,

KOUTO CbObpXaT pesepBoapu UM ca
CBbp3aHM C uaeHTMdMUMpaHa 3psna
N3TOYHUKOBA cKanHa cucTema,

No3BonsiBaLy NPOEKTUpaHe Ha NoHe eaunH
TbPCELLO NpoyYBaTENEH COHOAX.
[pe3 nocnedOHama mpema (rnocriedHama

allowing the design of at least one

prospecting exploration well.

During the last third (last year — 5th year)

200uHa — 5 200uHa) ¢hasa Ha npoy4BaHe,
B 3aBUCMMOCT OT MOSyYeHuTe pesyntaTu
OT NPOBEAEHNTE CEM3MUYHUN N3creaBaHus
n KOMMMeKcHaTta NHTEepnpeTauus,
npeaBwxgamMme npokapBaHe Ha NoHe eauH
Tbpcel coHaax ¢ Abn6ounHa ot 3,000
M, aHanmM3 Ha pes3ynTaTute U U3roTBSIHE
Ha OKOHYaTemneH reosioXkku aoknaa.

Mpn  nonoxutenHun  pesyntatm  OT
npoyysarenHute pabotn, B ,bnok 1-25
Bpaua 3anag®, reonoronpoy4BaTtenHute
AENHOCTMU Le NpoabiikaT B CbOTBETCTBUE
C JencTaBawata HopmaTuBHa ypenba B
P. Bwnrapus.

Mnasa 3 Paspen Il. Llenu

OcHoBHaTa Len Ha
Tbpcelwlonpoy4yBaTeriHTe pa60T|/| e
OTKpMBaHe Ha KOHBEHLUNOHAaNH" n

cTpaTurpadoCkn CTPYKTYPHU Haxogumuia ot
HedT n npupogeH ras. OCHOBHU LEeNeBn

XOPU3OHTU Cca Tpuackute U  OPCKK
CeaANMEHTH.
HedTonposiBneHns B  paskputuss Ha

CPEeAHO-TOPHOIOPCKN CKanun ca OonucaHu
npu cenata opHa Bepennua, NMpeBana n
Canaw. [lpu c. TopHa BepeHuya
nposiBfieHnMATa ce onuceaTt Taka: “rpu
pasyynBaHe Mo NIOCKOCTUTE Ha KasnLUUTHU
XuUnu ce pasnuea TbMHO3€eMNeHa macneHa
TEYHOCT, C TUNMYHA MMpU3Ma  Ha
ras/HedT".

HedTo- 1 rasonposisneHus unm camo

rasonposasiieHnd B COHOaXuTte ca

exploration phase depending on the
results of the seismic studies performed
and the complex interpretation, we
envisage drilling at least one prospecting
well with a total depth of 3,000 m,
analysis of the results obtained and
preparation of a final geological report.

In case of positive results from the
exploration works in “Block 1-25 Vratsa
West”, the geological exploration activities
will continue in accordance with the
applicable legislation in the Republic of
Bulgaria.

Chapter Three. Section Il. Targets

The main purpose of prospecting and
exploration is the discovery of
conventional structural and stratigraphic
deposits of oil and natural gas. The main
target horizons are Triassic and Jurassic
sediments.

Oil shows in the outcrops of the Middle-
Upper Jurassic rocks are described at the
villages of Gorna Verenitsa, Prevala and
Salash. In Gorna Verenitsa village, the
shows are described as follows: “When
breaking through surfaces of calcite veins,
a dark green oil liquid with a typical smell
of gas/oil spills”.

Oil and gas shows or only gas shows in the
wells are reported in many places in the
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OTYETEeHM Ha MHOro MecTa B Tpuackute
KapboHaTM W KNacTUTK, OOSNHOKPCKUTE
KNacTU4HM ckanu, rOPHOOPCKO-
AOSTHOKpegHuTe kapboHaTw, BbB
BpayaHckaTa yproHcka  rpyna, B
LLeHOMaHCKNTe NACBHYHULN, a
CEeBEpoM3TOMHO OT ©Onoka — u B
MacTpuxTckuTe BapoBuuun. [locoyeHute
nutocTpaTturpagckn eanHMLmM ca OCHOBHU
Lenesn 06eKTM 3a TbpceHe Ha HeddT m ras.
OT [oOnHo-cpefHOIPCKUTE  CeaUMEHTH
WHTEepec npeacTaBnsBaT NACbYHULMUTE HA
KocTuHCcka cBuTa W BapoBuUUTE Ha
HonHonykoButCckM 4neH Ha O3upoBcka

CBUTa, B KOUTO Ca YCTaHOBEHM
rasoHepTeHu nposiBn B
MwuxannoBrpagckarta CTPYKTYpa.
CbBMmecTeH TPUACKO-A0NHOKPCKN
pesepBoap npeacTtaensaesa
pasnonoXeHoTo HenocpeacTBEHO
N3TOYHO oT 6noka UmpeHcko

ra3oKOHOEH3aTHO HaxoauLle.

N36poeHnTe HedTOrasonposiBfieHMst ca
BCE B COHAaXW, NpoBepsiBanun CTPYKTYpu
camo B ceBepo3anagHarta 4yacTt Ha Bnoka,
B obxBaTa Ha W3TOYHWTE YacTu Ha

MoHTaHo-MpamopeHckaTta 30Ha n
CanawkaTta CwHKAMHaNa, Kakto M B
Avnrogenckara pgenpecus, KbOeTo ca

NpoBEAEHN W3BECTEH OOEM CEeusMUYHU
pabotn. CoblecTByBaT OCHOBaTESTHU
npeanoctaBku npu peobpaboTka Ha
HaNU4yHUTE KaYeCTBEHN  CEeU3MUYHU
npopvnn M nNpu NOrbCTABAHETO UM C
HOBM, Oa Ce OTKPUAT MHOXECTBO HOBU
CTPYKTYpPW.

B toxHaTa 1 M3TOYHa YacTu Ha 6noka He e
NpoBeX4aHO CEeM3MMYHO Mpoy4BaHe, C
N3KITO4EHNe Ha HSIKOITKO
PEKOrHOCLIMPOBBbYHM CEeN3MUYHMU

Triassic carbonates and clastics, the
Lower Jurassic clastic rocks, the Upper
Jurassic-Lower Cretaceous carbonate
rocks, the Vratsa Urgonian Group, the

Cenomanian  sandstones, and the
northeastward of the block — in the
Maastrichtian limestone also. The

indicated lithostratigraphic units are the
main targets for oil and gas exploration.

Of the Lower-Middle Jurassic sediments,
the sandstone of the Kostina Fm and the
limestones of the Dolni Lukovit Member of
the Ozirovo Fm are of interest, where gas-
oil shows are stated in the Mihailovgrad
structure. A joint Triassic-Lower Jurassic
reservoir is the Chiren gas-condensate
deposit located just eastward of the block.

The oil and gas shows listed all are in
wells, checking structures only in the
northwest part of the block, in the eastern
parts of the Montana-Mramoren zone and
in the Salash syncline, as well as in the
Dalgodeltsi depression, where a number
of seismic lines are acquired. There are
good preconditions for re-processing of
the available seismic profiles and for the
addition of new seismic lines to discover
many new structures.

No seismic survey has been conducted in
the southern and eastern parts of the
block, except for several seismic
reconnaissance seismic profiles in the
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npodounu B  Hau-usTovHata yacT
(MesgpeHcka penpecusi). lNpu TaxHaTa
nHtepnpetauuna (C. Monos, 1998, 111-518)
ca HabensisaHn enemMeHTU Ha NoKanHu
CTPYKTYp npu TunyeHuua, Csoge w
KanyrepoBo, wu3siBeHM N0 Tpuackure,
IOPCKM M KpeaHU  HedTorasoHOCHMU
komnnekcu. MHoOro e BepodATHO Ha ToBa
MACTO [Ja CbllecTByBa ronsma no
pasMepn aHTUKNWHaNMHa CTpPyKTypa. Tesun
yacTu Ha 6rioka onpefeneHo ce HyxaasT
OT CEM3MUYHO NpOoy4YBaHe.

Kato noTeHuuwanHo HedTOrasoHocHa ce
Bb3NpMemMa W  HarbHaTO-HaBnayHaTa

3anagHobankaHcka 4enHa nuHUSA, B
uenma cu obxear. [lo  HenmHoTO
NPOTEXEHME MNpU NPOBEXOAHETO Ha
CeuMsMM4HM Un3cnedBaHMss Cce O4vakBa
OTKPMBAHETO M OKOHTYPBAHETO Ha peauua
YO bIKEHN nokanHu aHTUKNUHaNM,
reHepuypaHm Kakto B obxBaTta Hag

HaBJ1a4yHaTa 30Ha, Taka 1 noa v npen Hed.

Fnasa 3 Pasnen lll. NMoneBn metoan un
TeXHUYECKN cpeacTBa

3.1Il.1. Cenamuka: CIM Bwnrapms O0O[
e npugobue ronsam obem 2D (Han-manko
950 kM) n 3D (Han-manko 300 KB KM)
CEeM3MUYHM AaHHK, B YacTTa, 06o3HayeHa
B 6ano Ha dwur. 11. CeusmuynHute
npoy4BaHus ca n3non3saHu 3a
AUCTaHUMOHHA OLEeHKa Ha ecTecTBOTO U
CTPyKTypaTa Ha cKkanHute dopmauumn B
AbnboynHa. AKYCTUYHMTE BBIIHU Ce
reHepupaTt OT MOBBbPXHOCTTA. 3BYKbLT Ce
pa3npocTupa npes noa3emMHUTe nnacToBe

KatTo  cdepudeH  BbIIHOBU  (OPOHT.
paHn4HUTE MOBBPXHOCTH Mexay
pasnuyHuTe ckanm €QHOBPEMEHHO

oTpassiBaT W npedasBaT TO3U BbLIIHOBU
dpoHT. OTpaseHnTe curHanu ce BpbLUAT

easternmost part (Mezdra depression). In
their interpretation (Sv. Popov, 1998, IlI-
518) elements of local structures at
Tipchenitsa, Svode and Kalugerovo are
pointed out on the Triassic, Jurassic and
Cretaceous petroleum-bearing
complexes. It is very likely that there is a
large-scale anticline structure in this place.
These parts of the block definitely need
seismic survey.

The area of folded-thrusted Western
Balkan frontline is also perceived as
potentially oil-gas-bearing. Along it after
seismic studies is expected the mapping
and discovery of a number of prolonged
local anticlines, both in the area above, in
front of and below the thrust zone.

Chapter Three. Section 1. Field
methods and technical equipment

3.ll.1. Seismic: SPM Bulgaria LLC will
acquire a big volume of 2D (at least 950
km) and 3D (at least 300 sg. km) seismic
data within the white area shown in Figure
11. Seismic surveys are used to measure
remotely the nature and structure of the
deep rock formations. Acoustic waves are
generated from the surface. The sound
spreads through the underground layers
as a spherical wave front. The boundary
surfaces between the different rocks
simultaneously reflect and transmit this
wave front. Reflected signals return to the
surface where they are intercepted by
sensitive microphones known as seismic
receivers (geophones). The signals
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KbM MOBBLPXHOCTTA, KbOeTo ca
npuxBaLlaHu oT YyBCTBUTESTHU
MWKPOCOHM, no3HaTu KarTo
censmornpuemMHuLm (reodoHm).

CurHanuTe, 3ace4yeHun OT Te3n YCTPOMCTBaA
Cce 3anucBaT Ha MarHutHa JeHTa u ce
nsnpawiaT 4o ycTpoMcTBOTO 3a obpaboTka
Ha [OaHHW, KbOEeTo Te Cce M3npaBaT W

Kopurmpart ot U3BeCTHUTE OTKITOHEHUA.

durypa 11 ToBa e 0603Ha4YeHne Ha Bnok
1-25 oT ryren bpT 1 Nnowra, kbaeto Crv
e M3BBLPLIX NpoyyYBaHe B ovepTaHus B
0ano nonuroH. OCHOBHUTE MbTULLA W
nete TAOC ceusmuynu nuHHA (Y4epBEHH
auanK), npugoouru mpe3 2005 ca chIIo
MOCOYCHHU.

Mpn 2D ceusmMuyHUTE  NpOyYBaHMUS,
aKyCTUYHWTE €eMUCUM Ce TreHepupaT B
npenBapuTENHO onpeaernieHn TOo4YkuM Mo
NPOTEXEHME Ha Cen3MmnIHMTE npocunu, a
OoTpa3eHuTe CurHanu ce 3anuceat oT
cepua reodoHNM MO nNPOTEXeHMe Ha
yCrnopegHn nyHWUKM, KOEeTO NpencTaBnsiBa
cpaBHUTENHO npocTta onepaums. B 3D
npoy4YBaHMATa, aKyCTUYHUTE eMUCUn ce
reHepupaT B rpynu OT TOYKKM, nexawim
mMexay HSIKOJTKO ANHUA oT
CEen3MOonpeMHNLIN (oburkHOBEHO

detected by these devices are recorded on
a magnetic tape and sent to the data
processing device where they are stacked
and corrected by known deviations.

Figure 11. . Google Earth outline of Block 1-
25 Vratsa West and area where SPMB will
focus exploration shown in the white polygon.
Major roads and the two TAOC seismic lines
(red lines) acquired in 2005 are also shown.

In 2D seismic studies, the acoustic
emissions are generated at predetermined
points along seismic profiles, and the
reflected signals are recorded from a
series of geophones along parallel lines,
which is a relatively simple operation. In
3D surveys, acoustic emissions are
generated in groups of points lying
between several lines of seismic receivers
(usually called “patch”) located along a
horizontal grid that allows for more
focused research.
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HapuyaHn ,nNay”), pasnosioKeHn no
NPOTEXEHME HA XOpU3OHTanHa Mpexa,
KOETO [JaBa Bb3MOXHOCT 3a  no-

choKycHpaHn nscneaBaHus.
N3TouyHuuuTe TpsibBa Oa ce CbCTOAT OT

nnockn BuOpaTopW, MOHTMPaHM  Ha
CaMOX0oHu CbYUSIEHEHN wacwura.
KamunoHnute-Bubpatopm (vnn  npocTo

BuGpaTopn) e ce ABWXKaT JIMHENWHO Mo
CensMnyHUTE NPodunu u e Bnubpupart Ha
perynspHn  uHtepsanu. Bubpatopute
OOMKHOBEHO uM3nbYBa nWHEeeH ,cyun’
(,sweep”) Ha Han-mMarnko cefem CeKyHaw,
Kato 3arnodYBa C BWCOKM YecToTun U

HamanssaLLm c BpemeTo
("downsweeping"), unu npomeHaWM ce ot
HUCKU KbM BMCOKM 4ecToTH

("upsweeping"). YectoTata MoXe CbLLO
Taka ga ce NPOMeHs B HenuHeeH BuAa,
Taka 4e OTAENHU 4YecToTu ce u3nbuyear
noseye or Apyrute. Bwubpatopute
OOMKHOBEHO ca o0bopyaBaHU C LUMPOKMK
BGanoHHM rymMu 3a BCSIKAKBM TEPEHU U C
ornen HamansiBaHe Ha Bb34eNCTBMETO UM
Bbpxy no4vBaTa. Kato ce umma npensug,
ONMUTBT  OT  MNPEeauWHN  CEU3MUYHU
NnpoyYBaHMsa B TO3U PanoH, HNE O4YakBame
Aa 6baat usnonssaHu AbnrM odcetTn 3a
no-gobpa kaptmHa Ha Obn6OYNHHMSA
CTPOEX. MoapobHocTuTe OTHOCHO
napametpute Ha 2D n 3D ceusmuyHuTe
npoyyBaHus uwe ObaoaTr U3NOXeHN B
cboTBeTHUA loguweH PaboteH [MpoekT.
BepgHara wom pesyntartute ot 2D unu 3D
CEN3MUYHUTE npoy4YBaHus ca
06paboTeHu, Hue we oL EeHnM
pesynratute M Kak Te3n HOBW OaHHMU Lie
noBnusiBaT Ha HaweTo pa3bupaHe 3a
reonoXknsi Mogen Ha uenesarta obnacr.

Sources should consist of flat vibrators
mounted on self-propelled joined frames.
Vibrator trucks (or simply vibrators) will run
linearly along the seismic profiles and
vibrate at regular intervals. Vibrators
typically emit a linear sweep of at least
seven seconds, starting at high
frequencies decreasing in time
(downsweeping), or shifting from lower to
higher frequencies (upsweeping).
Frequency can change also in a non-linear
type, so separate frequencies are emitted
more than others. Vibrators are usually
equipped with wide balloon tires for all
terrain and in order to reduce their impact
on the soil. Given the experience of
previous seismic surveys in this area, we
expect to use long offsets for a better
picture of the depth structure. The details
of the 2D and 3D seismic survey
parameters will be set out in the relevant
Annual Work Project. As soon as the
results of 2D or 3D seismic studies are
processed, we will evaluate the results
and how these new data will affect our
understanding of the geological model of
the target area.
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3.1l.2. CoHgupaHe: B 3aBucummoct oT
nonyyYeHnTe pesyntatu OT ceuM3MuKka W
OLEeHKa Ha  [AaHHW, HMe  nMame
Bb3MOXHOCT 3a MpoBexaaHe Ha MoHe
eOQuH BepTUKaneH Tbpcelw, COoHOAaX C
AbnooymnHa go 3,000 m. EnemeHTute Ha
COHOaXHUA npouec e obaar
npeumsnpaHn B CbOTBETHMSA [oauweH
PaboTeH npoekT u BKNO4YBAT CreaHuTe

nocneaoBaTenHOCTU:
CoHOa)Ha nnowjaoka: Cnep
NPeMaxBaHETO W CbXPaAHEHWETO Ha
ropHMS XyMyCeH CMnoW Ha no4Bara,

MSCTOTO Ha coHOaxa Wnu CoHgaxHaTa
nnowaaka cnegsa ga 6vae u3paBHEHO,
kKatTo ©6bae nocTaBeHa OCHOBa OT
TpamboBaH KambK, 3a ga ce odopmu
cTtabunHa nnatcdopma c pasmepu o
100x150 metpa. Lle ce uanonseaT unu
npeaBapuUTeNHO U3NATM 6E€TOHHM NaHenwu
UNun e ce nsrpagn egHa 6eToHHa nnova
B LEHTbpa Ha nnouwagkaTa, 3a ga Hocu
€QHOBPEMEHHO coHaaTta W noMnuTe 3a
COHOaXHUA pasTBop. N3konn  3a
oTnagbLyM CbC CbOTBETHATA M3onauus Lie
ce wusrpagat B nepudpepusita, 3a Aa
3aabpKaT COHAAXHUA LWnam, oTnagHata
BOAA, TBbPAUA OTNaabK M 3a U3rapsHeTo
Ha BbrreBogopoaM Ha dakesn, B criyyam
Ha HeobxogmmocT. 3a ga ce NoanoMorHe
6esonacHoCTTa WM CUrypHOCTTa, Lsnarta
nnowy, moxe Aa 6bae orpageHa cbe 3eMeH
Hacun n/vnn orpaga.

Hocmur: CoHpaxHaTa Kyna n
noaabpXKawoTo obopyaBaHe U OOCTaBKM
e 6baat goBedeHn OO0 nnowjagkara no
nbT. CoblwecTtByBawmTe nbTULWA,
BKITIOUMTENTHO  YepHUTE, LWe Obaar
N3Mnon3BaHn, BBLNPEKM Y€ € Bb3MOXHO aa
Obaart M3rpageHy 1 HOBU YEPHU MbTULA,

3.11l.2. Drilling: Depending on the results
obtained from the seismic and data
evaluation, we have an option to drill at
least one vertical well with a depth of up to
3,000 m. The drilling process elements will
be specified in the relevant Annual Work
Plan and include the following sequences:

Drilling site: After removing and storing the
topsoil humus, the borehole location or
drilling site should be flattened by placing
a base of embossed stone to form a stable
platform of dimensions up to 100x150
meters. Precast concrete panels will be
used or a concrete slab will be built in the
center of the site to carry the rig and the
drilling mud pumps at the same time.
Sewage excavations with the appropriate
insulation will be built at the periphery to
hold the drilling cuttings, waste water, solid
waste, and hydrocarbon flare line if
necessary. In order to facilitate safety and
security, the entire area of the site can be
enclosed by an earth embankment and/or
a fence.

Access: The drilling rig and maintenance
equipment and supplies will be brought to
the site along the way. Existing roads,
including the dirt ones, will be used,
although it is possible to build new dirt
roads to allow heavy loading vehicles and
light trucks to pass to the drilling site.
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3a 4a NO3BOSIAT NPEMUHABAHETO HA TEXKM
TOBApPHM MalUMHU W JIeKM KaMUOHU [0
CoHAaxHaTa nnowjaaka.

CoHda: Bce oule He e onpeaerneH Tuna Ha
COHOaXHaTa anapaTtypa, KOATO LWe ce
nonssa. OOWKHOBEHO  U3MON3BaHUTE
coHan ca wmobunHu. PasmepbT Ha
COHAaXHaTa Kyna Lie onpegenu pasmepa
Ha coHOaHaTa nnowiagka.

CoHlaxHu _meyHocmu: [lo Bpeme Ha
COHOaXHUTE  onepauun,  TEYHOCTTa,
nosHata KaTO COHOaXHa MpPoOMMBKA, Ce
BKapBa C nomnara npe3 COHAaXHWs NocT
Hagony KbM COHOQXHOTO ANeTo U
obpaTHO KbM YCTMETO, B 3aTpbOHOTO
NPOCTPaHCTBO MeXAY COHAAXKHWUS JOCT U
obcagHuTe TpbLOW. ConpaxHaTta
NMPOMUBKA € OT U3KITIUYUTENHA BaXXHOCT 3a
coHOa)kHaTa AenHOCT. Ts ocbluecTBsaABa
cnegHute pyHKumK: (i) XmapocTaTU4HOTO
HansaraHe, reHepupaHo OT TexecTTa Ha
NpOMUBKAaTa KOHTpONUpa HansraHeTo B
COHOQXHMA  CTBONM M Mpednm  Ha
dopmMaumoHHUTe nynanm ga BnaAsat B
CoHAaxHUA cTBOf; (i) Npemaxea napyeta
paspylleH ckareH martepuan (wnam) ot
3ab0a Ha coHgaxa W M oTBexda KbM
MOBBLPXHOCTTA, a Korato uupkynauusita e
npekbCcHaTa, TS MM 3aabpa B oTBopa; (iii)
cmasBa 1 oxnaxga 4neToTo U COHOKHUSA
noct; (iv) otnara HenpoHuUaemMm Ccron no
CTEHUTE Ha COHOAXHWUS CTBOS, KaTo
ehekTMBHO 3aneyatBa M cTabunusmpa
npocoHaupaHute  dopmauum; un (V)
NpoMUBKaTa Ce peuuknvpa u Nnogabpxa B
Aobpo  CbCTOSIHME NO  BpeEME  Ha
onepauuute. lNNpommBKata u wnama ce
obpabortear Ha NoBBbPXHOCTTA
NOCPEACTBOM CUTa U APYTY CbOPBXKEHUS,
3a Ja ce npemaxHaT 3ambpcsBalLu

Drilling unit: The type of drilling equipment
to be used is not yet determined. The
commonly used drilling units are mobile.
The size of the drilling rig will determine
the size of the drilling site.

Driling _ fluids: During the drilling
operations, the liquid known as a drilling
mud is pumped through the drill pipe down
to the drill bit and back to the surface, into
the annulus between the drill pipe and the
casing pipe. Drilling mud is of utmost
importance for the drilling. It performs the
following functions: (i) the hydrostatic
pressure generated by the mud weight
controls the pressure in the borehole and
prevents the formation fluids from entering
into the borehole; (i) removes pieces of
broken rock (cuttings) from the bottom
hole and takes them to the surface, and
when the circulation is interrupted, it holds
them in the hole; (iii) lubricates and cools
the bit and the drilling pipe; (iv) deposit an
impermeable layer on the walls of the
borehole, effectively  sealing and
stabilizing the drilled formations; and (v)
the mud is recycled and maintained in
good condition during drilling operations.
Drilling mud and cuttings are processed on
the surface by means of shale shakers
and other equipment to remove
contaminants and the cleaned drilling mud
is used again in driling operations. The
composition of the mud depends on the
geology of the drilled section and changes
with the penetration to a greater depth. A
detailed drilling mud program for the
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cybcTaHummn, a npedyncteHara COHOaKHA
NpoOMMBKa Ce€ M3MNon3Ba OTHOBO Mpu
coHaaxHuTe onepauun. CbCTaBbT Ha
npoMMBKaTa 3aBMCU OT reornornsta Ha
CoHOMpaHUS pa3pe3 M Ce MPOMEHSA C
HaBMU3aHETO Ha no-ronsiMa AbrbdoynHa.
MogpobHa nporpama 3a CcoHOaXHaTa
NPOMMBKa 3a MNPOyYBaTENHUTE COHAAXMW
BCE OuWe He e M3rotBeHa, a uwe 6baa
npeactaBeHa B CbOTBETHUSA [oaulueH
PaboTeH MpoekT.

Mo Bpeme Ha npoueca No CcoHAUpaHe,
Apy>XecTBOTO HAMA Aa MHXEKTUpa onacHu
TEYHOCTU WNM U3BBPLUBA MHOro eTaneH
dopakuHr, KONTo e 3abpaHeH B Bbnrapus.
Llumenmupare: Korato Bcsika cekuusa ot
coHOaXa € NPOCOHAMpaHa, COHOAKHUAT
NoCcT ce BAMUra, a B COHOaxa ce crycka
npeanasHa cTomMaHeHa Tpbba wnu
obcaaHa KonoHa, KOSATO Ce LMMEHTUpa Ha
MSACTO. TunnyHUTEe AO00ABKN KbM LMMEHTA
BKItouBaT ycKoputenu, 3abaBAwm
cybcTaHumK, wm3cywasawm  gobaskuy,
paspeauTenu, yabimKUTENN, YyTeXHABALLM
cpeacTea u gobaeku, npegoTepaTABaLLm
3arybute Ha uupkynauuda. OvakBaHaTa
nporpama OTHOCHO LIMMEHTUPAHETO He e
owle onpeferneHa, Ho cblarta we 6bae
M3noXxeHa nogpobHO B  CbLOTBETHMUSA
FoaunweH PaboTeH MpoekT.

N3bsiceaHe Ha  3aMbpcsieaHemo  Ha

yet been
in the

exploration wells has not
prepared but will be presented
relevant Annual Work Project.

During the process of driling, the
Company will not inject hazardous fluids or
utilize multi-stage fracking, which is
banned in Bulgaria.

Cementing: When each section of the
borehole is drilled, the drilling string is
pulled, and into the borehole is run down a
casing pipe which is cemented in place.
Typical cement  additives include
accelerators, retarders, drying agents,
diluents, extenders, weighting agents and
flud loss additives. The expected
cementing program is not yet defined but
will be detailed in the relevant Annual
Work Plan.

Avoiding contamination of horizons is

XOPU3OHMUME _Ce MNOCTUra Mno HSKOSKO
HaunHa. MwuHumaneH  npesec  (Ha
HansaraHeTo) wWe ce nogabpxa no Bpeme
Ha coHavpaHe cpeLy BOAHUTE
XOPU3OHTMI. BenHara LLIOM e
npocoHAaupaHa onpegeneHa 4acT, Mo
CTEHUTE Ha cTBona ce dopmupa kopa ot
COHAAXHUSA pa3TBOp WU Ce Bb3NpensaTcTsa
BCSIKO NpoHMKBaHe. OcobeHo BHMMaHue

achieved in several ways. Minimal
overpressure will be maintained during
drilling in aquifers. As soon as a certain
part has been penetrated, a mud cake is
formed on the walls of the borehole and
any penetration is prevented. Particular
attention will be paid to cementing of the
fresh water aquifers to ensure their reliable
isolation.
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we ce obpblia Ha UMMEHTUPAHETO Ha
XOPU3OHTUTE C MNpsicHa Boaa, 3a Aa ce
OCUrypu TAXHOTO HaEXAHO M3onnpaHe.

Drilling control and blowout preventers: In

CoHOaxeH KOHMpOoI1 u
mpomueohoOHMaHHU  MPe8eHImopu: B
JOMbIHEeHne KbM BHUMAaTESTHOTO

HabniogeHne n KOHTPON Ha cuctemara 3a
ynpaBfeHne Ha coHaaxHaTa NpoMuBKa W
WMHCTanupaHeTo Ha obcagHn Tpbbu Ha
BCsIKa CEeKUMS Ha coHAaxa, Ha yCTUETO ce
MOHTMpa COHAaXHa rnaea, cbCTosWa ce
OT cepusd NPOTMBOMOHTAHHN MPEeBEHTOPU
(BOPs). ®yHKUMATA Ha Te3n nNpeBeHTopu
€ [Ja npefoTBpaTAT  HEKOHTPOSiMpaHo
doHTaHupaHe OT  CcoHOaxa  4pes
3aTBapsaHe Ha COHOaXHWUs OTBOpP npwu
HeobxoaMMOocCT. [MpeBeHTOpPUTE ca
CbCTaBEHN OT Cepust OT XuapaBrvnyHW
NNb3radn 1 ca NpoeKkTupaHn aa usgbpxat
HansaraHusa Hag OYakBaHWTE.

OmeexdaHe Ha _COHOaxHume  800u:

addition to the careful monitoring and
control of the drilling mud system and the
running of casing pipes at each borehole
section, on the surface is mounted a
wellhead consisting of a series of blowout
preventers (BOPs). The function of these
preventers is to fend off the uncontrolled
blowout from the borehole by closing the
borehole when necessary. Preventers are
made up of a series of hydraulic sliders
and are designed to withstand pressures
above expected.

Drilling waste water removal: The detailed

MoapobHMAT NPOEKT Ha npouedypaTta no
ynpaBneHne Ha WnamMa Le Hamnoxm
CrNeQHUTEe €EKOMOTMYHU U  TEeXHUYECKU
N3NCKBaHWS:

CneumvanHa cuctema 3a ynpaBreHve Ha
oTnaabLUuTe LWe 6bae BbBeAeHa 3a Bcska

COHOaXHa kKamnaHus. [1naHbT, KOUTO
cnegea pa 6bae  npenBapuUTeriHO
onobpeH, LWe npegBwkaa HayvMHa Ha

oTBeXaaHe, CbXpaHeHne n TpeTupaHe Ha
CKaltHuTe Macu 1 oCTatTb4yHUTE TEYHOCTW.

Mo npaBuno, cneuymanHa aMa C
AocTatbyHM pasmepun 6u morna ga
nobepe BCUYKM CKanHM Macu  OT

COHOaXHUTE [OenHocTW. Ta we 6bae
afleKkBaTHO 3anedaTaHa, Taka 4e ga ce
nsberHe BCSKa HEKOHTPONMpaHa
MUrpaumns KbM OKONHaTa cpega. Ta Ccbluo
cnegsa ga 6bae orpageHa C BpeMEHHa

design of the sludge management
procedure will impose the following
environmental and technical

requirements:

A special waste management system will
be introduced for each drilling campaign.
The plan which should be preliminarily
approved will provide the way of disposal,
storage and treatment of rock masses and
residual liquids. As a rule, a special pit of
sufficient size could hold all the rock
masses obtained during the drilling. It will
be adequately sealed so as to avoid any
uncontrolled migration to the environment.
It should also be enclosed with a
temporary fence to prevent the entry of
humans, domestic and wild animals. The
free water will be degreased and recycled
for use when washing the equipment or
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orpaga, 3a pgda Cce npegoTepaTtu
HaBfM3aHETO Ha Xopa, AOMalUHM U OUBU
»nBoTHM. CBobogHaTa Boaa e Obae
obeamacneHa W  peuuknuMpaHa  3a
nonssaHe npu n3MmMBaHe Ha
o6opyaBaHETO UNK KOHTPON BbPXY Npaxa.
Mp [OemMoHTMpaHe Ha coHgaxHaTa
nnowagka, C orfneq ynpaBreHVMeTo Ha
ABbAroCpoYHUTE 3a0bIIKEHNS, CBbP3aHn C
amute, cneaBa ga Obae W3roTBeH MU
00o00peH nnaH 3a TAXHOTO YynpasBneHue,
KOWTO e BKMIOYBA, aKko Ce CMeTHe 3a
Hebxoammo, 1 NnaHoBe 3a HabniogeHne n
KOHTpon. B 3aBucumMocT OT nnaHa,
ogobpeH or  MuWHUCTEPCTBOTO  Ha
oKonHara cpega n BOauTE,
CbAbpXaHMETO Ha AMmaTta Moxe Aa 6bae
BbpHaTO 0OpaTHO B COHAaxa wnu
BOUIHATO M W3BO3EHO [0 CBHOTBETHOTO
CbOPBXEHNE 3a HErOBOTO TpeTUpaHe.
Kapomax: Cnen  npuknyBaHe  Ha
COHOaXHUTEe OenHocTw, cneasa Aa 6baar
OCBbLUECTBEHM KapOTaXKHW onepauuu, 3a
Aa ce ocurypu uHdopmMauus OTHOCHO
NoTEHUWanHMs BUO4 W KayYecTBO Ha
BbINeBogopoanTe, npucecTBawy B
uenesute dopmaumn. KapotaxbT ce
M3BbpWBA OT CneunanucTu, Haetu oT
cneumanuampaHa KapoTaXHa KOMMaHUS.
CobuwectByBaT MHOMO U PasfnyHK
KapoTaXKHW TEXHOMNOruKn, BKOYUTENHO,
eNeKTPUYECKN, aKyCTUYHN U PagUOKTUBHMN
KapoTaxu.

U3cnedsaHusi Ha cKkopocmume:

dust control. When dismantling the drilling
site, with a view to the of long-term
liabilities connected with the pits, should
be prepared and approved a management
plan, including, if deemed necessary,
monitoring and control plans as well.
Depending on the plan approved by the
Ministry of Environment and Water, the
contents of the pit may be returned to the
borehole or taken to the relevant facility for
its treatment.

Well-logging: After the drilling operations
have been completed, well-logging
operations should be carried out to provide
information on the potential appearance
and quality of the hydrocarbons presented
in the target formations. The well-logging
is carried out by professionals hired by a
specialized logging company. There are
many different types of logging
technologies, including electric, acoustic
and radioactive logging.

Velocity logging: The distance-time

M3mepBaHuATa NoO CTBOMa Ha coHpaxa
pa3CcTosiHue-Bpeme naea TOYHO
OTHOLLEHNETO BpeMe-abnbounHa n
pesyntatu 3a CEU3MUYHUTE CKOPOCTMH,
KouTo morat ga ObaaTr m3nonseBaHuM 3a
KannbpupaHe Ha KapOTaXHWUTE AaHHW.

measurements in the borehole accurately
give the time-depth ratio and results for the
seismic velocities that can be used to
calibrate the well-logging data. Velocity
studies typically involve the use of a single
vibration source located down to 100 m in
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N3cnepBaHusaTa Ha cKopocTuTe
OOVKHOBEHO BKIOYBAT M3MON3BaHETO Ha
€OVHNYEH  UM3TOMHMK  Ha  BuOpauumum,
pasnonoxeH go 100 m ot ycTueTto Ha
COHOaXa Ha HMBOTO TepeHa. A3NMyTbT,
pPa3CTOSIHWMETO n BMCOYMNHATA Ha
M3TOYHMKA CMPSAMO YCTMETO Ha COoHOaxa
ce 3anucear OT NMOBbPXHOCTTA.

UN3eax0aHe Ha sA0Ka: Mpwn
MbpPBOHAYaNHOTO MpoKapBaHe Ha COHOaX
nnu COHOaXMW, MOXe  Ja oboe

OCBbLUECTBEHO M3BaXadaHe Ha saka, 3a Aa
ce cbbepar npobu OT BCsKa popmaums.
ToBa obuyarHO ce ocbluecTBsBa 4pe3
N3MNON3BaHETO Ha SAKOBO ANETO 3aedHO C
A0KOB KOHTEMHEp W SOKOB YIIOBUTEN.
[netotTo wumMa OTBOP B  LEHTbpa,
no3Bossial, OT ckana ga 6bae uapssaH
UMIMHOBP OT pexewms WMHCTPYMEHT B
SOKOBUA KOHTEMHep. AOKOBUAT ynosuTen
3axBalWla ocHoBaTta Ha sOgkata U C
npunaraHeTo  Ha  HanpexeHuwe  oT
COHOaXHUA NOCT, sAKaTta ce OTKbCBa OT
HenpocoHaupaHaTa doopmaums nog Hes.
AOKW OT CTEeHUTE Ha CoHAaXa Morar CblLO
Aa 6boaT B3UMMaHM XOPU3OHTANHO Ha
pasnuyHn Obn60o4YNHN BLB dhopmauunte,
npunexawm KbM COHOXHUSA CTBOJT.

TecmeaHe Ha coHOaxa:. B cnydan, uye
3HAYUTENHN KONMYecTBa BbINeBO4OPOaM
Oboatr 3aceyeHn BbLB  BbpHaTarta
npoMMBKa W/MNn OT ra3oBUSA KapoTax,
MOXE Oa Ce MpeMMHe KbM TECTBaHE Ha
coHaaxa. [lpn TecTBaHe Ha [fageHa
dopmauusa, cTteHata Ha obcageHus
coHAaX npeaBapuTenHo ce nepdopupa B
TO3N Yy4yacTbK W Cnea  W3KYCTBEHO
cb3fgaBaHa pdenpecus  ce  nonyyasa
nputok. NMbpBOHa4YanHo AobuUTUAT ras we
Obaoe wusrapssH Ha daken 3a KpaTbk

the hole from the ground level. The
azimuth, distance and height of the source
relative to the wellhead are recorded from
the surface.

Coring: At initial drilling of a well or wells,
coring may be performed to -collect
samples from each relevant formation of
interest. This is usually done by using a
core bit with a core barrel and a core
catcher. The bit has a hole in the center
allowing the cutting of a cylinder from the
tool into the rock. The core catcher grips
the core base, and with the application of
tension from the drill collar, the core pulls
off the still undrilled formation below it.
Sidewall cores from the borehole walls can
also be taken horizontally at different
depths in the formations adjacent to the
wellbore.

Testing: In the case that significant
amounts of hydrocarbons are detected in
the mud and/or by the gas-logging, the
borehole may be tested. When testing a
formation, the wall of the cased well is
perforated in this interval and an inflow
occurs after an artificially created pressure
drawdown. The originally extracted gas
will be flared for a brief period to establish
the flow rate. A gas recovery and
utilization plan will then be implemented,
which may include bringing it to the
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nepuoa, 3a ga ce yctaHoBu febuta Ha
npuTOoKa. Cneg TOBa We Oboe
OCbLLECTBEH MMaH 3a Ornon3oTBOpsABaHe
Ha rasa, KOWTO MOXe Ada BKN4YBa
nogaBaHeTO My A0 Ham-6nu3kata Touka
Ha rasonpeHocHaTa Mpexa nnm
NMHCTanupaHe Ha cuctema 3a
KOMNpecupaHeTo My B  MPEHOCUMM
KoHTerHepn (CNG cbopbXeHue), KOATO

6un wmorno pga ©Oboe wulrpageHa Ha
COHAaXHaTa nrowiagka.
ObwuyanHaTta NPOABIMKUTENHOCT Ha

N3rapsHeTo Ha rasa Ha daken no Bpeme
Ha TECTBaHETO Bapupa OT HSAKOSKO Yaca
OO0 HSKOMKO [AHW, B 3aBUCUMMOCT OT
KayecTBaTa Ha pe3epBoapa.

3asbpweaHe Ha coHOupaHemo: AKo bbae
yCTaHOBEHO TbProBCKO oTKpUTHE,
COHOaXbLT MOXe paa Oboe BPEMEHHO
obe3onaceH C MOCTOBM W LMMEHTOBU
Tanu. YCTUMETO Ha COHAa)Xa Cblo Lie
6boe obopyaBaHO MO  HA4yMH, KOWTO
no3BosnsiBa MNOBTOPHOTO BNM3aHe Ha
coHpaxeH npubop. Korato eauH coHpax e
onpegeneH Kato HepeHTabuneH, Ton Lue
O6bae okoHYaTenHo 3araneH, obesonaceH
W NUKBMOWPAH, B CbOTBETCTBME C
NPUNOXUMUTE PerynaTMBHM N3UCKBaHUS.

Pasgen IV. UHBecTULUM — 0OEMHO M
¢puHaHCOBO U3paxeHue

[MeTroguMwHata MuHMManHa  paboTHa
nporpamMa Ha 3agbIDKUTENHUTE pasxoau
Ha CouueTta lNeTponudepa MegutepaHea
ca U3noXxeHn no-gony.

roduHa 1: 200,000 Eepo

1) Mperneg v 3akynyBaHe Ha HanUyHUTe
reosIOKKN U reodusnyHn  OaHHW,
BkntoyutenHo 2,000 km ctapyu censmmyHu
npodounu

nearest point of the gas transmission
network or instaling a compression
system for portable containers (CNG
facility) that could be built on the drilling
site.

The typical duration of gas flaring during
testing varies from several hours to
several days, depending on the reservoir's
properties.

Driling _completion: If a commercial
discovery is made, the borehole may be
temporarily secured with cement plugs.
The mouth of the borehole will also be
equipped in a way that allows the re-entry.
When a well is identified as unprofitable, it
will be permanently capped, secured and
abandoned in accordance with applicable
regulatory requirements.

Chapter Three. Section IV. Investments
- volume and financial terms

The five-years minimum work program of
Societa Petrolifera Mediterranea
compulsory costs is set out below.

Year 1: 200,000 Euros

1) Review and purchase of available
geological and geophysical data, including
2,000 km of old seismic profiles
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2) Peobpabotka u uWHTeprnpeTupaHe Ha
2,000 km ot HanuyHaTa 2D ceusmuka

3) WNarotBsHe Ha npoekT 3a 950 km HoBU
2D censmMnyHmn mnscnenBaHus

roduna 2: 1,986,000 Espo

1) lMNpoBexgaHe Ha MNONEBM T[EONOXKU
MapLpyTu n cbbupaHe Ha npodu

2) eoxMnyHM aHanuManm Ha npobu oT
COHAaXHa siika, cKanHn obpasum n BoOgHU
npodu

3) lMNpupobmsaHe Ha 950 km HoBwm 2D
CEeN3MNYHM MPOoyYBaHMs

roduHa 3: 126,000 Eepo

1) O6bpaboTBaHe W MHTepnpeTMpaHe Ha
HoBuTe 950 kKM 2D cemamuyHmn npocmnm

2) KomnnekcHa MHTEepnpeTaums n
N3roTBsIHE Ha CTPYKTYPEH Moaen

3) N3rotBsHe Ha npoekT 3a Hoswu 3D
CEN3MUYHM NPoyYBaHUSA

roduHa 4: 2,151,000 Eepo

1) 3ano4yBaHe npuaobmeaHe Ha 300 KkB.
KM. HoBM 3D censmu4Hn npoy4yBaHus

2) 3anoyBaHe obpaboTka M KOMMIeKcHa
NHTepnpeTauuna Ha Hosute 3D censmmnyHu
npodounmu.

3) AkTyanusupaHe
reonoXkn mogen.

roduHa 5: 2,586,000 Eepo

1) lNpoabnxkaBaHe obpaboTka n
KOMMMEKCHa WHTeprnpeTauus Ha HoBUTE
3D censmmnyHn npocunun

Ha CTPYKTYpPHUA

2) WN3rotBsHe Ha COHOAXeEH MNPOeKT WU
cbrnacyBartenHu npouenypu

3) lMpokapBaHe Ha 3,000 meTpa TbpceLy
COHAaX Mo npeLeHKka Ha apyXeCTBOTO

4) AHanus Ha pesyntatute  OT
NPoOBedEeHNA COoHOaX W W3roTBAHE Ha
aoknag

2) Re-processing and interpreting of 2,000
km of available 2D seismic

3) Preparing of a project for 950 km new
2D seismic surveys

Year 2: 1,986,000 Euros

1) Conduction of field geological routes
and sampling

2) Geochemical analyzes of samples core,
outcrop rock samples and water samples

3) Acquisition of 950 km of new 2D seismic
surveys

Year 3: 126,000 Euros

1) Processing and interpretation of the
new 950 km 2D seismic lines

2) Complex interpretation and composing
of structural model

3) Preparation of a project for new 3D
seismic surveys

Year 4: 2,151,000 Euros

1) Begin acquisition 300 sg. km of new 3D
seismic surveys

2) Initiate  processing and complex
interpretation of the new 3D seismic

3) Updating of the structural geological
model

Year 5: 2,586,000 Euros

1) Continue processing and interpretation
of 3D

2) Preparation of drilling project and
coordination procedures

3) OPTIONAL Driling of 3,000 m
prospecting well
4) Analysis of the driling results and

report preparation
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[NpedrnoxeHu obwu  pasxoou 3a
pabomHama rnpozpama c Oobpe
7,049,000 Espo

[NpoeHOo3HU obwu pasxoou 3a
pabomHama  rnpozgpama 6e3  Oobpe
4,549,000 Eepo

Mnasa 4. MEPOMNMPUATNA NO

OMNA3BAHE U BB3CTAHOBABAHE
HA KOMIMNOHEHTUTE HA OKOJIHATA
CPEQA

Nnasa 4. Paszgen |. MeponpusaTtia no

onasBaHe W Bb3CTaHOBsIBaHe Ha
KOMMOHEHTUTe Ha OKOJIHaTa cpefa
4.1.1. Wym

[lo kato ce nposexgaTr nosesuTte

reofnioronpoyyBatenHu paboTtu, LWyMbT
e 6bae pakTop 3a orpaHuU4eH nepuog ot
BpeEMe, AokKaTto ce n3BbpLUBAT
coHpaHuTe penHocTn. OOWO B3€eTO,
LWYMbT OT egHa COHOa He € MO-CUMNEH OT
Wwyma Ha  pabortew, TpakTop M
npoAabikaBa caMo Mo BpemMe Ha CaMoTOo
coHAaupaHe.

Mo BpemMe Ha CenaMniHuTe onepauuu,

NepuoamMyHO LWe wuma LWyMm, Korarto
N3TOYHUKDBT Ha eHeprus -
BnbpomawmHata — Bubpupa. OTHOBO,

Tasu OerHOCT Lie 6bae 3a KpaTko Bpeme.

CboTBETHO, HAAMA [Oa Cce o4yakBa
oTpuuaTesniHo Bb34encTeme BbPXY
MECTHOTO HaceneHue.

4.1.2. Bopa

MN3non3saHeTo Ha Boga We Obae B
CbOTBETCTBME c JencTBaLloTo

3aKoHoOaTerncTBo — 3aKOHbT 3a BOAUTE.
3agbmkuTtenHuTe npoueaypv we 6baat
M3BLPLUBAHW Taka, 4Ye [M[a nokpuear
CbOTBETCTBALUUTE paspeLunTENnHM.

Proposed total costs for the work
programme with well EUR 7, 049,000

for the work
EUR 4,549,000

Projected total costs
programme without well

Chapter 4. MEASURES FOR THE
PRESERVATION AND RECOVERY OF
COMPONENTSOFTHE ENVIRONMENT

Chapter Four. Section I. Measures for
preservation and recovery of
components of the environment

4.1.1. Noise

During the exploration activities, the noise
will be a factor for a limited period during
drilling operations. Generally, the noise
from a drilling rig is no greater than the
noise level of a working tractor and will last
only during the drilling itself.

During seismic operations, there is
intermittent noise when the energy source
— the vibrating machine — vibrates. Again,
this activity will be for a limited duration.
Accordingly, no negative impact is
anticipated on the local population.

4.1.2. Water
Water use will be in accordance with
current legislation - the Water Act.

Necessary procedures will be carried out
to yield the corresponding permits. All
activities will be coordinated with the
Ministry of Environment and Waters
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Bcuukn O EeNHOCTH e obaoar
KoopauHupaHn ¢ MuHUCTEPCTBO Ha
okonHata cpega u Bogute (MOCB), c
PervoHanHmss umHcnekTopatr MO OKOfHa
cpena u sogute (PUOCB) — rp. Bpaua u
MoHTaHa wnu bacenHoBa [Oupekuunsa 3a
ynpasreHne Ha Bogute “[lyHaBcku panoH”
— rp. Nne.eH.

Boda 3a coHOaxHuUme OetiHocmu: Cnep
nonyyaBsaHe Ha paspeLueHne 3a
BOJOB3eMaHe W BOAOMNon3BaHe, e 6bae
HanpaBeH KOHTaKT c MeCTHUTe
BOJOCHAOOUTENHN KOMMNaHum U we 6baat
pELIEHO KOs KOoMmMaHua ga Obae
N3Mon3BaHa 3a OCUrypsiBaHETO Ha Bopda
Nno BpemMe Ha COHAaXHWUTe AEWHOCTMW.

CoHOaxHa _npomuska: [lo Bpeme Ha
COHAAXHUTE OENHOCTU Ce U3rnon3Ba CMec
OT BOAA M HETOKCUMYHM XUMMUKanwu, 3a Aa
ynecHun coHaupaHeTo. [lo Bpeme Ha
COHOMpPAHETO, Ta3u COHAaXKHa NpPoMMBKa
e obpaboTBaHa n u3nona3saHa OTHOBO, HO
B KpalHa cMeTKa ce [OoCTaBsa U AenoHnpa
B CneuwanHo cb3gageHa 3a UenTa
pesepBoapHa sMa, pasnofiokeHa Ha
cCoHOaxHaTa nnowagka. PesepBoapHaTa
AaMa ce Hamumpa 6nmM30 0O YyCTMETO Ha
coHaaka, 06MKHOBEHO € C MpaBObIbIIHA
dopmMa 1 nokpmBa Mol oT okosno 25-30
m2. PesepBoapHaTta siMa € 3acTnaHa C
Henponycknue matepuan ¢ gebenuHa ot
Han-manko 8 mm, 3a ga ce wu3berHe
nm3tnyadHe. Cnen  npuknYBaHe  Ha
cCoHOaxHUTe paboTn 4dmata ocTaBa
OTBOpEHa 3a onpegeneH nepuvog oOT
Bpeme, 3a Aa ce uanapsT octarbuute OT
COoHOaxHaTa npomuBKa. [lenoHupaHeTo
Ha TOBa, KOETO € oOocTaHano cneq
nsnapsieaHeTo, we 6bae agpecupaHo B
MoanwHua PaboteH lMpoekT n OueHkaTta
Ha BbL3OENCTBMETO Ha OKOfHaTta cpega
(,OBOC®), wusrotBeHa 3a KOHKpPETHUS
coHAaax unu coHpgaxu. Cnen ToBa AmMara
ce 3anbnBa, HacunBa ce o0bparTHo
XYMYCHUS CIION N ce 3acaxaa.

(MEW), with the Regional Inspectorate for
Environment and Waters (RIEW) — Vratsa
and Montana or Basin Directorate for
Management of Waters “Danube river
Region” — Pleven, by competence.

Water for Drilling Operations: After having
the water permission for using, we will
make a contact with the local water
companies and will decide which company
to use for water supply during the drilling
process.

Drilling Mud: During drilling operations, a
mixture of water and non-toxic chemicals
are used to facilitate the drilling of the well.
During drilling, this “driling mud” is
reconditioned and reused but ultimately it
Is delivered deposited in a purposefully
prepared reserve pit located on the drill
site. The reserve pit is located adjacent to
the borehole, it is generally square shaped
and covers an area of approximately 25-
30 m2. The reserve pit is lined with an
impervious material of at least 8 mm
thickness to prevent leakage. After
completing of drilling works the pit remains
open for a certain period of time to allow
evaporation of remains of driling mud.
Disposal of the residue after evaporation
will be addressed in the Annual Work
Program and the Environmental Impact
Assessment (EIA) prepared for the
particular well or wells. Afterwards, the pit
is filled in, reclaimed by covering with
topsoil and re-seeded.
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[lo0semHuU  80o0u. Kakto e 6uno
yCTaHOBEHO NPV COHOMPAHETO Ha noBe4ye
or 100 coHpaxa B Tasu obnacr,
BOAOHOCHUTE  XOPW3OHTM ca paobpe
M3BECTHM U Ce pasnonaraTt Ha pasnuyHa
AbnboymHa. Te3n BOAOHOCHU XOPWU3OHTMU
ca 3allMTEeHN OT COHOaXHUTE 1 ObaewuTe
AoOMBHM [ENHOCTU 4Ype3 MocTaBsiHE Ha
CTOMaHeHn obcagHn TpbOM B COHOAKHUA
OTBOp, KOWUTO ca UMMeHTUpaHu. Tpvbute n
UMMEHTa 3ad TaX ca TecTBaHM 3a
3gpaBvMHa nNpeguM  NpUCTbMNBaHE  KbM
coHOaupaHe Ha no-ronemMyn AbnbovnHMU.
O6cagHute TpbOM nNpe3 BOOOHOCHUTE
XOPWU3OHTM MpeacTaBnsiBaT MNOCTOSIHHA
3alumTa cpeLly NpoHMKBaHE B TE3M 30HW.

4.1.3. 3eMHM Hepgpa

MpokapBaHeTO Ha TbpCell CoHOax,
HEeroBOTO TeCTBaHe W NPUKNoYBaHe HaAMA
fa pgosedar OO BriowaBaHe — Ha
NOBBPXHOCTTA Ha  3emATa, KaTo
3ambpcaBaHua, U np. Cnegsa pga ce

NMPUNOMHMK, Ye CTOTUHA NodobHM CoHAaaxu
ca GMnu NpocoHAMpaHU NpK NPOY4YBaHETO
Ha nnowyra. Paspentst OTHOCHO
noA3eMHNTE BOAM ONMCBa Npoleaypute,
KOUTO ce npegBwkaart, 3a na Obaar
3anaseHn 3eMHUTe Heapa.

4.1.4. NMousu

[MoYBEHOTO MOKPUTME CE€ CbCTOM OT
YyepHo3eM n N3NYyXXEHW MoYBMW.
KapboHaTHuTe YyepHo3emu ca
pasnpocTpaHeHNn HenocpeacTBEHO Ha tor
oT p. lyHaB B obcera Ha HenpekbCcHaTa
nbocoBa uBUUA. XapakTepusumpaT ce C
pa3fnyHa MOLUHOCT U XyMYCEH XOPU3OHT
(40-60 cm). CobaobpxaTr cneymdu4yHU
obpasoBaHnss — KapboHaTHM MuULEnw,
pasnonoxeHn Ha abnbéoyvnHa 20-150 cwm.

TunuyHute YyepHO3eMU ca
pa3nNpPoCTpPaHEeHN Ha tor OT kapboHaTHUTe
YyepHO3emn B obcera Ha BMcoKaTa 4YacT Ha
[lyHaBckaTa paBHWHA.

Underground Water: As has been
established by the drilling of over 100 wells
in this area, the aquifers which are located
in different depths are well known. These
aquifers are protected from driling and
future production activies by the
installation of steel casing in the wellbore
which is cemented. The casing and
cementing behind them are tested for their
integrity and safety before driling to
deeper depths. The casing through the
aquifer zones represent permanent
protection against any intrusion into those
zones.

4..3. Subsurface

Drilling of the exploratory well and testing
and completion will not result in
deterioration of surface of the earth such
as contamination, etc. It is worth
remembering that about a hundred of
similar deep holes were drilled for the
exploration of this area. The section on
underground  water  describes  the
procedures contemplated to provide
protection to the subsurface.

4.1.4. Soil

Soil cover consists of black earth, leached
soils. The carbonated black earth is
located to the south of the Danube river
within the permanent loess band. They
have various thicknesses and humus layer
(40-60 cm). They contain some specific
elements — carbonate micelioums, located
in depths of 20-150 cm.

The typical black earth is located to the
south of the carbonate ones at the high
land area of the Danube plain.
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dopmmpaHM ca BbpXy paskbcaHa fibocoBa
OCHOBa, MpU MO-XBIMUCT U NO-AbAOOKO
pasuneHeH pened. B mopdonornyHo

OTHOLLIEHne He ce pasnuyaesar
CbLLECTBEHO oT KapboHaTHUTEe
yepHo3eMn, C TasuM pasnuka, uye

kapboHaTuTe npu Tsx ce HabnogasaTt BbB
BUCOYMHHMA  wmHTepBan  25-60 cm.
MoLHOCTTa Ha XyMyCHUSA XOPU3OHT e 50-
70 cm. MNopaan MaeHTUYHUTE CBOUCTBA Ha
TUNUYHUTE  YepHO3eMM C Te3n Ha
kapboHaTHUTe Te ce obeaunHsBaT B edHa
obuia arpo-nponsBoacTBEHa rpyna.

Bw3deticmsue no gpeme Ha

The soil cover is formed on a torn loess
base, at a hilly and deeply dissected relief.
Morphologically, it does not differ
significantly from the carbonate
chernozems, with the difference that the
carbonates are observed in the height
range of 25-60 cm. The humus horizon
thickness is 50-70 cm. Due to the identical
properties of the typical chernozems with
those of the carbonates both are grouped
into one common agro-production group.

Impact during the construction: Certain

cmpoumesicmso: Hsikon M3KonHu paboTu
CbC 3HauuTeneH obem wWe Obaar
N3BBHPLLEHM MO BpEME Ha CTPOUTENCTBOTO
Ha  CcOoHOaxHaTa  nnowagka,  Karto
Hanpumep NbT 3a AOCTbM, CBbP3BaLL
Tpbbonposoa n n3KonaBaHe Ha
pesepBoapHa fma 3a CcbbupaHe Ha
oTNagHW BOAW M COHAAXHa MPOMMBKA MO
BpeMe Ha  COHOaXHUTe  OEeNHOCTW.
N3paBHABaHeTO Ha CoHOaxHara
nnowagka we 6bae M3BbLPLEHO C
Oyngosep, KOUTO e OTHEME XyMYCHUs
cnon (30-40 cm), a OTHETUAT MmaTtepuan
we 6bae cbxpaHaBaH Habnuso un
M3Mon3BaH 3a No-KkbCHaTa peKkynTuBauus
Ha TepeHa.

Bw3deticmsue o gpeme Ha

excavation works of volume wil be
performed during the construction of the
well site, the access road, well-tie pipeline
and excavation for the reserve pit for
gathering the waste water and driling mud
during drilling operations. Leveling of the
well site will be done by a bulldozer which
will scrape off the humus layer (30-40 cm)
and the excavated material will be stored
nearby and used for later reclamation of
the well site.

Impact during exploration: Driling mud

npoy4ysaHemo: CoHpaxHata  TeuvyHoCT
(MoHsiIKOra HapuvyaHa npoMMBKa, TUHS),
KOSATO Ce u3nonseBa Mo BpemMe Ha
COHAVpPaHETOo, ce A0CTaBA OUPEKTHO U ce
AenoHnpa B crneumanHo noarotBeHa 3a
uernTa pesepBoapHa siMa. PesepBoapHaTa
siMa e pasnosiokeHa HenoCpPeAcTBEHO A0
COHAQXHMSA OTBOP, KaTo HenHaTa nsnoLy e
obukHoBeHO 25-30 kB. m. Pe3epBoapHaTa
AiMa e 3acTnaHa C HenponycKrve
mMatepuan c gebenvHa HanW-manko ot 8
mm.

(sometimes called slime) which is used
during drilling is delivered directly and
deposited in a purposefully prepared
reserve pit. The reserve pit is located
immediately to the borehole, it is square
shaped and its area is generally 25-30 m2.
The reserve pit is lined with an impervious
material of at least 8 mm thickness.
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Bb30elicmeue cried Mpuko4YeaHe Ha

Impact after completion of exploration:

mbpceHemo: PekynTuBauus Ha TepeHa
e O0bae u3BbpLLUEHA cnen NpUKYBaHe
Ha TbpcelwmTe onepaumm. Ts ce CbCTOoM
oT obpaTtHo HacunBaHe Ha
pesepBoapHara ama n HENHOTO
M3paBHAIBaHE C oOCTaHanara 4acT oT
TepeHa. CoHpoaxHaTa npoOMMBKa, Cnea
nsnapsieaHe, we 6bae wnu mskonaHa u
N3BO3EHa 3a TpPeTupaHe B NuLEH3MpaHa
nrowazgka, Win 3apoBeHa Ha MACTO.
MeToabT Ha TpeTupaHe Ypes AenoHnpaHe
we 6Oboe pasrnegaH nogpobHo B
npunoxmnmmna MoaguweH PaboTeH MNpoekT n
OBOC, nogrotBeHn npean HavyanoTo Ha
COHOMpaHeTO. Pekyntuneauyusata Ha
TepeHa Ha udanaTta nnowagka we 6bae
N3BbpLLEHA nocpencTsoM
Bb3CTAHOBSIBAHE Ha XYMYCHMSI CI1OW,
3aeQHO CbC 3acsBaHETO My, cropej
00obpeH OT CbOTBETHUTE OpraHu MnaH.

4.1.5. Bb3ayx

ATmMOCepHUTE emncun e ce cebp3Bat
C noTpebneHneTo Ha AM3enoBo ropuso OT
NpeBO3HUTE  CpPeacTBa,  COHOAXHUTE
apuratenu u reHepatopute. CoHgute
OOMKHOBEHO Ce 3agBWKBaT OT AU3EeNoBwu
asuratenu n redepatopu. CbLuo Taka, no
BpeMe Ha CeM3MUYHUTE AEeNHOCTU Le uma

eMMcum  OT  U3MON3BaHUTE  MPEBO3HU
cpeactBa. Tesn emucum we Obaar
HabnogaBaHn (MHOMPEKTHO) ypes

clefleHeTOo Ha pa3xofa Ha ropuo. AKo ce
pobuea ras, Ton NbpBoHa4anHo we 6vae
n3rapsaH Ha dhaken. NogobHo usrapsiHe,
obaye, wWwe Obae orpaHNYEeHO BbLB
BpeMeTo. N3rapsHute Ha  paken
KonuyectBa uWe 6bAaT KOHTpoONMpaHu
ype3 ynpaereHne gebuta Ha TecToBMSA
nputok. 3rapsHute Ha daken obemu e
Oboat HabnwogaBaHM KaTto  4yacT oOT
npoueca Ha TectBaHe. AKo ce gobvea ras,
HMe LWe WHCTanupame cenapaTtop WU
MbpBOHAYanHo e msrapsime rasa. Cnen

Land reclamation of the well site will be
undertaken after completion of the
exploration operations. It consists of filling
back of the reserve pit and its leveling with
the other portion of the terrain. The drilling
mud, after evaporation, will be either
excavated and removed for disposal in a
licensed disposal site or buried at the site.
The method of disposal will be set out in
the applicable Annual Work Program and
the EIA prepared in advance of drilling.
Land reclamation of the whole area will be
undertaken using the deposited humus to
recover the well site with planting and
seeding of the site approved by the
appropriate authorities.

4.1.5. Air

Atmospheric emissions will be associated
with the diesel consumption of vehicles, rig
engines and generators. Drilling rigs are
typically powered by diesel engines and
generators. Likewise, during seismic
operations, there will be emissions from
the vehicles being used. These emissions
will be (indirectly) monitored by monitoring
of the fuel consumption. If gas is
produced, initially it wil be flared.
However, any such flared well tests will be
limited in time. Flared quantities will be
controlled by managing the test flow rate.
Flared volumes will be monitored as a part
of the test monitoring exercise. If gas is
produced, we would install a separator
and initially flare the gas. Then we would
implement an alternative solution for
disposition of the gas (either CNG or
running a temporary pipeline to the local
distribution system).
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TOBa LWle BbBEeOeM  anTepHaTUBHO
paspelleHne 3a OTBeXOaHeTo Ha rasa
(v ypes CNG, wnu nocpencTsom
AOCTaBSAHETO My no BpeMeHeH
Tpbbonposop, Ao MecTHaTa
rasopasnpegenurerniHa mpexa).

Nnasa 4. Paspen Il. MeponpusaTtia no
onasBaHe Ha KyNnTypHUTEe LleHHOCTU

Crnu Bvnrapus ooa pa3bupa
3Ha4YeHneTo OT  3anasBaHeTo Ha
KynTYpHOTO HacneacTBO U LIEHHOCTM Ha
Bbnrapua n nsmckBaHusTa Ha 3akoHa 3a
KynTypHOTO HacneacTso.

Mpeon p[a 3anovHaT npoyvBaTeNnHUTE
OENHOCTM Ha TeputopusaTa, Wwe Obaem
3aQb/MKEHN CbC CBAOENCTBMETO  Ha
OTrOBOPHUTE areHuMu 3a crnasBaHeTo Ha
3akoHa 3a KynTypHOTO HacneactBo OT
Bpaua n MoHTaHa ga onpegenum ganwu
MMa N KakBW KYNTYPHM NAMETHMLM MoraT
Aa 6baaT 3acerHaTu oT npoyyvBaTenHuTe
JEenHOCTW.

lle ©boem aHraxupanm
cnegHvTe YCNoBUS:

Ja crasvm

1. [da He ce wu3BbpWBAT COHOAKHU
npoydBaTtenHn pabotn B rpaHUUMTE Ha
apxeonorunyeckuTe nameTHUL M Ha
Kyntypata. 3a uenta npoyvBaTenHute
ekunn ga cbrnacyBar gerHoCcTTa CU CbC
cneumanucTU-apxeonosn OT CbOTBETHUTE
pervoHasiHi  UCTOPUYMECKM  My3en 1
ApXeonorn4yecknst UHCTUTYT C My3en npu
Bbnrapckata akagemusa Ha HaykuTe.

2. Korato npu um3BbpwBaHe Ha
AeHOCTUTE MO TbPCEHe WM NpoyyBaHe Ha
HeddT U ras ce OTKPUAT HaXOAKW, KOUTO
umat npu3HauM 3a namMeTHUUM  Ha
KynTyparta, 4a cnpemMm BpemeHHo paboTtaTa
B obxBaTa Ha Haxo4kuTe U Aa yBeaoMUM
He3abaBHO MUHUCTBbpPaA Ha OKoOmnHaTa
cpega W BoguTe, W  MUHUCTbpa Ha
KynTypaTta 3a ToBa.

naBsa 4. Pasgen lll. MOHUTOPUHI

Chapter Four. Section Il. Measures for
preservation of the cultural property

SPM Bulgaria LLC recognizes the
importance of preserving the cultural
heritage and cultural values of Bulgaria
and the requirements of the Cultural
Heritage Act.

Before we begin the exploratory activities
on the territory of the block, we will be
obliged, with the assistance of the
responsible agencies for the observance
of the Cultural Heritage Law from Vratsa
and Montana, to determine whether there
are any cultural monuments that may be
affected by the exploratory activities.

We will be committed to the following
conditions:

1. Do not carry out drilling exploration
works  within  the  boundaries  of
archeological monuments of culture. For
this purpose, the exploration teams should
coordinate their activities with
archeologists from the respective regional
historical museums and the
Archaeological Institute with a museum at
the Bulgarian Academy of Sciences.

2. When discovering finds that have signs
of cultural monuments when carrying out
the exploration for oil and gas activities,
we should temporarily suspend the work
within the area of findings and inform
immediately the Minister of Environment
and Water and the Minister of Culture for
that.

Chapter Four. Section lll. Monitoring
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B bvnrapus, cbernacHo yn. 8, naparpad 1,
TO4YKa 2 OT 3aKoHa 3a pa3Hoobpa3neTo Ha
bvonornyHute BuaoBe, obekTUTe B
,Hatypa 2000 ce onucsaT KakTo crnefsa:

o [lpegnasBaHe Ha
€CTeCTBEHM xabutatm Ha BuOOBE U
TAXHaTa  nonynauus, npegMeTr  Ha
3anasBaHe B MIOLLUM Ha 3alumMTeHaTa 30Ha.

Teputopusi  C

e [lpegnasBaHe Ha eCcTeCTBEHUS CTaTyC
Ha xabutaTute u BuOOBETE B THX,
npeaMeT Ha 3anasBaHe B 3alUTEHUTE
30HM, BKMOYUTENTHO Ha €eCTeCTBEHUS
TUNMYEH CbCTaB OT BWOOBE B Te3u
xabutatu, TUNMYHN BUOOBE M YyCroBuATa
Ha oKonHaTa cpepga.

e Bb3cTtaHoBABaHe, ako e HY>KHO Ha
TeputTopmndaTa U Ha ecCteCTBeHUTE yCrioBud
Ha xabuTtatuTe n BnaoBeTe, C NMpUopuUTeT,
Kakto U Ha nonynauumte UM B T4X,
npeagMeTr Ha 3ana3BaHe B paVIOHVITe oT
3aljTeHaTa 30Ha.

ApyxecTBOTO e 0603Ha4mno B
cnegBawara kapta oT  [yrbn  bprT,
obnactute, otpeaeHn 3a ,Hatypa 2000,
KOUTO ca B nnowita Ha [py>XecTBOTO 3a
npoyyBaHe. Moxe ga nma Hyxpga ga ce
npecekar 4act OT Te3nm obnactm 3a
npuaobmnBaHETO Ha CEU3MWUYHM [AaHHW.
[pyXecTBOTO Bb3HaMepsiBa Aa M3non3Bsa
Bb3fioBa CeusMuyHa TexHonormsa (mons
BWKTE npunoxenneto lNucmo go MOCB
3a HMCKOTO Bb3[enCTBME Ha Bb3noBaTa

cuctema), Toraea, B AOMbIIHEHME Ha
JEeNHoCTUTe, nocodeHn B [oauwHua
PaboteH [lpoekt, Tpsbsa pOa Obae

nogageHa wHgpopmauma B OBOC 3a
CbLLOTO HapyLueHue, kakto u B PMOCB. C
ornepn onasBaHeTo W Ha Boaara, BOOHUTE

pecypcmu 1M BogHuTe  ODEKTM  Ha
TeputopusTa Ha npoyyBaTenHuTe
AOENHOCTN, BCUYKM [OENHOCTM LWe ca

npegMeT Ha KoHcynTupaHe ¢ bacenHoBa
Auvpekumns 3a YnpaeneHve Ha BoauTe

In Bulgaria, under the Article 8, para 1,
item 2 of the Biological Diversity Act, the
conservation objectives for the Natura
2000 sites are described as follows:

e Conservation of the area of the natural
habitats and the habitats of the species
and their populations, subject to
conservation in the areas of the protected
zone.

e Conservation of the natural state of the
natural habitats and the species habitats,
subject to conservation in the areas of the
protected zone, including of the natural
species composition typical for these
habitats, typical species and conditions of
the environment.

e Rehabilitation if necessary of the area
and the natural condition of natural
habitats and species habitats with priority,
as well as of the species populations,
subject to conservation in the areas of the
protected area.

The Company has outlined in the following
Google Earth map the areas designated
Natura 2000 areas that are within the
Company’s area of exploration
investigation. There may be the necessity
to cross a portion of these areas for
seismic acquisition. The company intends
to employ the nodal seismic technology
(see Addendum letter to MOEW of the low
iimpact of the nodal system) then, in
addition to such activities being set out in
the Annual Work Program and to be
addressed in the EIA for such field activity,
it will be subject to consultation with the
RIEW. With a view to the protection of
water, water resources and water sites in
the explored area, all exploration activities
will be subject to consultation with the
Basin Directorate for Management of
Waters “Danube river Region” located in
the city of Pleven.
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~yHaBCKU
[neBeH.

panoH“, Hamupawa ce B rp.

durypa 12. Mecta OT 3HayeHue 3a
obLlecTBEHO 3Ha4yeHVe Mo AupekTuBaTa
Ha xabutaTute, MNOCOYeHa B 3€rEeHOB
nnowTa Ha paspelweHveto Bpaua wu
MECTHOCTUTE C BUCOKO Bb3gencTBue Ha
nHoycTpuanHata 3oHa Ha MoHTaHa,
orpajeHa B YepBEHO M XbNTUTE TOYKMW,
o603Ha4YaBaT MHOYCTPUANHUTE CTPYKTYpK
C BMCOKO Bb3aencTaue. [[asonpoBogbT OT
rasoxpaHunuieTo B YvpeH oo MoHTaHa e
MoKasaHO B CUHbO.

Fiture 12. Sites of community importance
under habitats directive shown in Green within
the Vratsa permit and the high impact area of
the industrial zone of Montana circled in red
and the yellow points locate high impact
industrial structures. The city of Montana lies
outside the area of focus. The pipeline from
Chiren UBC to Montana is shown in blue.

durypa 13. Kapta Ha TeputopusaTa,
nokaseawia mectarta ot ,Hatypa 2000

4.111.1. Wym: WywmbT we 6bae dakTop 3a
OrpaHVW4eH nepvog OT BpemMe, AOoKaTo ce
N3BBPLUBAT COHAAXHUTE AerHocTu. O6Lwo

Figure 13: Map of license showing Natura
2000 sites

4.111.1. Noise: Noise will be a factor for a
limited period of time during drilling
operations. Generally, the noise from a
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B3€TO, LUYMbT OT COHAaXHa MallMHa € He
NO-CUMeH OT LyMa Ha paboTell TpakTop U
Le NPOAbIMKX caMo Mo BpeMe Ha camoTo
coHaupaHe. [lo-Bpeme Ha Ceu3MUYHUTE
AENHOCTU MEepUoAMYHO Le WMa  LyM,

Korato W3TOYMHUKBT Ha  eHeprus —
BnbpomalumHata — Bubpupa. CbOTBETHO,
HEe Ce OvyakBa BbL3AENCTBUE BBPXY

MECTHOTO HaceJieHue.

4.111.2. Bopa: o Bpeme Ha coHOaxHUTe
AENHOCTU, CMeC OT BOAa WU HETOKCUYHM
XUMUKanu ce U3nosnasear, 3a 4a Ce yiecHU
COHOMpPAHETO (Hape4veHu COHOaXHa
npomuBka). OBGeMbT Ha coHOaxHaTa
NPOMUBKA, KOATO Ce BKapBa B COHOaxa 1
chnep ToBa ce u3nomnea obpaTHO B AMaTa
3a CbxpaHeHue, we 6bae BHUMATENHO
crnegeHa, 3a Ja € CUrypHo, 4e Hsama
n3tndaHe. Cnep coHOMPaHETO U NO Bpeme
Ha nepuoga, B KOWTO fAMaTa oOcCTaBa
OTBOpeHa, 3a g[da ce wusnapsaeart
ocTarbuuTe OT COHAaXHaTa MpPoOMMBKA,
onepaTopbT e NpaBu PYyTUHHWU nNperneau
Ha simMaTa, 3a ga ce ybean, 4ye Hsma
rPYHTOBO 3amMbpcsiBaHe. OTHOBO,
AENOHNPaHETO Ha CbAbpPXaHWETO,
ocTaHano cnepj mnsnapsisaHeTo, we 6bae
BAvcBaHo B MoguwHmns PaboTeH MpoekT u
B OUEHKaTa 3a BIMSHWETO BbPXY
oKorHara cpena, N3roTBeHU 3a
CbOTBETHUTE COHOAXM.

He ce ovakBa rpyHTOBaTa BOOA BbLB
BOAOM3TOMHMLUTE Aa GbAde noBnusiHa ot
npoyyBaTenHuTe AeNHOCTM.

4.111.3. NMop3emHn Boau: He ce oyvyakBa
npoyYBaTenHUTE AENHOCTU Aa MOBNUAAT
Ha Noa3emMHUTE BOAM.

4.111.4. Bopga v nouBum: Le ce nssbpBar
HSKOW W3KOMHW OEWHOCTU Ha XYMYCHUS
Cnon no BpemMe Ha CTpoexa Ha
COHA2XHUTE NnoLiagku, 1 B MHOIO Marka
CTENEeH 1 No BpemMe Ha NpoKapBaHETO Ha
nbTUwa n Tpbbonposoan. O4vakea ce fa
ce npaBAT WU3KONM 3a sAMUTe 3a
CbXpaHeHVe Ha oTnagbyHaTa Boga W

drilling rig is no greater than the noise level
of aworking tractor and will last only during
the drilling itself. During  seismic
operations, there is intermittent noise
when the energy source — the vibrating
machine — vibrates and will be for a limited
duration.  Accordingly, no  special
monitoring of noise is anticipated.

4.111.2. Water: During drilling operations, a
mixture of water and non-toxic chemicals
are used to facilitate the drilling of the well
(referred to as driling mud or slime). The
amount of drilling mud pumped into the
well and pumped out of well and into the
reserve pit will be carefully monitored to
ensure there is no leakage. After drilling
and during the period when the pit remains
open to allow evaporation of remains of
drilling mud, the operator will routinely
monitor the site and inspect the pit to
ensure no ground contamination. Again,
disposition of residue after evaporation will
be addressed in the Annual Work Program
and the EIA prepared for the particular well
or wells.

It is not anticipated that the ground water
in the water sources will be impacted by
the exploration activities.

4.111.3. Subsurface: It is not anticipated
that the subsurface will be impacted by the
exploration activities.

4111.4. Earth and soils: Certain
excavation of the humus layer will occur
during construction of the well site and to
a lesser extent, during the construction of
roads and pipelines. It is anticipated there
will be excavation for the reserve pit for
gathering the waste water and drilling mud
during drilling operations. The reserve pit

51



cCoHOaHaTa MpoOMMBKaA MO BPEME Ha
COHAMPAHETO. FAMaTa 3a CbXpaHeHue Ha
Tean oTnagbuM We ce Hamupa
HernocpeacTBEHO A0 OTBOpa, LWe € CbC
kBagpatHa dopma u ¢ nnow, 25-30 m2,
fAmata we 6bae o6BUTa C HENPOMYCKNMB
mMaTepnan ¢ pebenvHa noHe 8 mm.

N3konaHmat  maTepwvan we  Oboe
CbXpaHsaBaH Habnu3o wn we 6bae
n3nonasaH 3a pexkynTmBaums Ha
CoOHOaXHaTa nnowagka WM Ha Apyru

NMOBBPXHOCTU, KOUTO ca 3aMbpceHn. Cnea
NPUKIOYBaHE Ha MPOYyYBAHETO, XYMYyCHT
we O6bae m3non3BaH 3a pekynTuBupaHe
Ha coHaaxHaTa nnowlagka. Ta ce cbCcToU
B 3anbriBaHe Ha siMaTta 3a cbbupaHe Ha
oTnagbyHaTa BOA4a W U3paBHsBaHe Ha
agpyrata 4Jact oOT TepeHa. Cnepg
n3napsiBaHeTo Ha BodaTta OT COHAaxHaTa
npoMMBKa, TS CbWo LWe ©O6bae unu
n3KkonaBaHa u npeMecTBaHa B pa3pelueHa
30Ha 3a JenoHupaHe Ha OTnagbun, Unu
3apaBsiHa Ha nnoilagkara.

4.111.5. Bb3ayx: ATMocdepHUTE emmncumn
ca CBbp3aHM C WU3MNOM3BaHETO Ha
AN3enoBO  ropMBOo  3a  MPEeBO3HUTE
CpeacTBa, ABUratenuTe Ha COHOaXHUTe
MalnHU W reHepaTopute. MawwuHuTe 3a
coHAupaHe MO MPUHUMN ce 3axpaHBaT C
An3enosu asuratenu n reHepartop. CbLyo
Taka, MO BpeMe Ha CeUsMUYHUTE
Ae/HOCTM  We  uma  emMucum  OT
n3non3BaHWTe  MNpPeBO3HW  CcpeacTBa.
EmMucunte we 6bgat  (MHOWPEKTHO)
crefeHw, Kato ce crieau pasxoga Ha
ropmBo. AKO ce nosnyyu ras Ha ycTueTo, B
HayanoTo TO3u ras we 6bae 3ananeH Ha
daken. Bvnpekn ToBa, NnogobHM Tectose

3a ropeHe Ha (haken we 6baar
OrpaHn4yeHn BBLB BpeMeTo. MN3rapsiHute Ha
daken Konu4yecTBa e oboat

KOHTPOmnMpaHn 4pe3 ynpaeneHve aebuta
Ha TecToBUS MpuUTOK. W3rapsiHute Ha
daken obemn we 6boaT HabnogaBaHu
KaTo YacT OT npoLeca Ha TeCTBaHe.

is located immediately to the borehole, it is
square shaped and its area is generally
25-30 m2. The reserve pit is lined with an
impervious material of at least 8 mm
thickness. The excavated material will be
stored nearby and used for Ilater
reclamation of the well site and other lands
which have been impacted. After
completion of the exploration the humus
will be used for land reclamation of the
site. It consists of filling back of the reserve
pit and its leveling with the other portion of
the terrain. The driling mud, after
evaporation, will be either excavated and
removed for disposal in a licensed
disposal site or buried at the site.

4.111.5. Air: Atmospheric emissions will be
associated with the diesel consumption of
vehicles, rig engines and generators.
Drilling rigs are typically powered by diesel
engines and generators. Likewise, during
seismic operations, there will be emissions
from the vehicles being used. These
emissions will be (indirectly) monitored by
monitoring of the fuel consumption. If gas
IS produced, initially it will be flared.
However, any such flared well tests will
limited in time. Flared quantities will be
controlled by managing the test flow rate.
Flared volumes will be monitored and
recorded as a part of the test monitoring
exercise.
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Fmasa 4. Paspen [IV. [lpoekt 3a
NMUKBMAAUMA WM KOHCepBauusiHa
reonfioro-npoy4ysarefsiHi O0OeKTM U 3a
peKynTMBauus Ha 3acerHatu 3emMmu

4.1V.1. JlukBngaumoHHU onepauuu npu
CEeU3MUYHM Npoy4BaHUs

MNoneBuTe CcensMUYHU U3CNedBaHUs B
rpaHuuymte Ha bnok 1-11 BpaHuHO LWe
6baat mM3NbMAHABaHM B CbLOTBETCTBME C
Obnrapcknus M MexayHapoaHus  OnuT
(Environmental Guidelines for Worldwide

Geophysical Operations; IAGC USA
Geophysical Contract Manual; IAGC Land
Geophysical  Safety Manual) npu

npoBeXaaHe Ha CEeu3MUYHM MPoy4BaHUS
Ha cywarTa.

CnepBa pga ce otbenexu, 4ve cnopeq

HacTosLWwMmTE nnaHose, OCHOBHUAT
€HeprmeH U3TOYHWK 3a CeusmMudHaTa
JEeNHOCT We 6Obaar KaMUoHUTEe C

Bubpatopute. Hama pa ca Heobxogmmu
CbLUECTBEHM NUKBMOALMOHHM onepauum,

Korato KaTO €eHeprmeH WU3TOYHWK Cce
nsnonseat  MoOOMMHMTE  CTaHUMM  Ha
censmmdHuTe  BuGpaTtopu  (Buno  TO
KaMMoHM wnn  pemapketa). B Hsakom

crnyyau, obaye, nopagu HacullaHe Ha
MoYBeHus Crow, e e HeobxoomMmo aa ce
M3MNOM3BaT EKCMMo3nBN B COHOKHUTE
OTBOPW, 3a [Oa Ce reHepupa eHeprueH
M3TOYHUK 3a censmukara.

3a yCcnewHoTo nNnaHnpaHe 1 NpoBexaaHe
Ha CeU3MU4YHUTE MPOYy4YBaHMS ca BaXKHW
cnegHuTe obCcToATENnCTBa:

Chapter Four. Section IV. Report on the
fulfilment of environment preservation
and recovery measures planned during
the preceding year

4.1V.1. Liquidation
seismic exploration

operations after

The seismic surveys within the borders of
“Block 1-25 Vratsa West” will be executed
in accordance with the Bulgarian and the
international experience (Environmental
Guidelines for Worldwide Geophysical
Operations; |IAGC USA Geophysical
Contract Manual; IAGC Land Geophysical
Safety Manual) for on-shore seismic
explorations.

It should be noted that under current
plans, the primary energy source for
seismic activities will be vibrator trucks.
There is no material liquidation required
where mobile units which are either on
trailers or are self-contained vehicles are
used to generate the energy source.
However, it is necessary at times due to
soil saturation or other conditions to use
explosives placed in boreholes to
generate the energy source for seismic.

The following circumstances are important
for the successful design and carrying out
of seismic surveys:
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® CE30HDT, MNpe3 KOWTO wWe ce nposexgart
npoy4yBaHUATA;

e KOHTPONHUTE  OpraHu, KOWUTO  Lle
HabnogasaTt unu Wwe nony4asaTt goknaau
OTHOCHO MPOYYBaHUATA;

e Bb3MOXHUTE Bb3AeNcTBUS Ha
NMPOEKTHUTE NPOYYBaHUS BbPXY OKOmHaTa
cpega W Ha HeobxogumocTTa  OT
paspelleHnss 3a Uu3CM4aHe Ha ropu,
MWHaBaHe npe3 3eMeferncku 3eMn U 4pyru
cneumanHn obCcToATeNCcTBa;

e CblUECTBYBaT M OrpaHuWyYeHus 3a
[IOCTBMN [0 HAKOM YacTu OT Mpoy4BaHaTa
MroL;

e MECTOMONOXEHMETO Ha HedTo-, ras3o- un
BOOOMNPOBOAMU, pesepBaTu,
apxeorormyeckn o0eKkTu, BOOOOTAANHM
30HM, noa3emMHu " Haa3eMHU
CbOPBXEHNS, AbnooymnHa Ha
BOJOHOCHUTE XOPWU3OHTM U M3MNON3BaHETO
Ha BOAM OT TAX 3@ NUTENHW HYXXOMK;

e KakBuU MEPKN Ca Heobxoaumu 3a
CbXpaHABaHe Ha onacHU martepuarn, ako
Cce 1N3nosJi3BaTt TakmBea,

e KakBM W3MEHEHUS] Ha CEeu3MUYHUA
M3TOMHWK WNM HEroBuM napameTpu ca
HeoOxoaumu npu  NpubnmwkaeBaHe OO
crpagw, BOJOM3TOYHMLN, BOJOEMMN,
NMOA3EMHM M APYTN CbOPBXKEHNS U Kak Lue
ce KOHTponupa 6e30nacHOTO pa3CcTosiHNE
3a paboTa go Tax;

e KaKkBu npenoXpaHUTENHM nnu
Bb3CTAHOBUTEINTHU MEPKN € HeobXoaumo
aa 6boart npeanpueTu;

e MEepKuUTEe 33 MUHUMU3VPaHEe LLeTUTE Ha
CENnckoTO CTOMaHCTBO, luMpuHata W
ObIDKMHATA Ha Mpocekute B TropuTe,
npegoTBpaTABaHETO Ha OMacHOCTU OT
noXapy W 3aMbpcsBaHe Ha OKonHaTa
cpena;

e KakBu
Heobxoanmmn

eXXeHEBHU
3a Ja

MepKu ca

ce rapaHTupa

e The season in which are made the

explorations;
e The authorities who should observe or
receive reports concerning the
explorations;
e The possible impacts of the

explorations on the environment and the
necessity of obtaining permission for wood
cutting, crossing of agricultural lands and
other special circumstances;

e |If there are any restrictions for access
to parts of the exploratory area;

e The location of oil, gas, and water
supply systems, reserves, archeological
sites, water supply zones, underground
and aboveground facilities, depth of the
water supply horizons and the usage of
waters from these supplies for drinking;

e What kind of precautions are necessary
for the preservation of dangerous
materials, if such are used,;

e What kind of alterations of the seismic
source or its parameters are necessary in
connection with its position near to
buildings, = water supply resources,
underground or other installations and the
safe distance for working near such
structures or installations;

e What kind of precautions should to be
taken;

e The precautions for minimizing of the
damages to agriculture, the width and the
length of the cuttings in the woods,
prevention of fire and pollution of the
environment;

e What kind of every day precautions are
necessary to ensure the collection and
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cbbupaHETO M YHMLLIOXaABaHETO  Ha
oTnagbUuUTe, He aonyllaHe Ha TeyoBe Ha
ropvBa M Macna OT aBTOTPAHCMOPTHUTE
cpencTBa.

TpacupaHeTo Ha ceusMmyHuTe npodousu
LLle ce M3BbpLIBa CaMO Ha npeaBuaeHuTe
B MNpPOEKTUTE MecTa, MNpu cnasBaHe Ha
cleiHNTe U3NCKBaHWS:

e OKasBaHe Ha MUHUMarHoO
Bb3[ENCTBME Ha NpPOyYBaHMsATA BBPXY
oKorHara cpeaa;

e HaHacsiHe MWHUManNHM LWeTU Ha
pacTUTENHOCTTA, cbobpasHo
M3Nons3BaHMs WU3TOYHWK, B MBMLA C

MUHMMaNHa WwupnHa, CcbriiacyBaHa CbC
CO6CTBeHMLI,VITe Ha 3eMeaeriCKUTe 3eMu,

e BCSIKO M3CM4YaHe Ha ObpBeTa e 6bae
KOOpAUHMPaHO c MECTHOTO
NEeCHNYENCTBO, C ornes MUHMMU3VMpaHe
Ha M3CMYaHMsSITAa U  3anasBaHe Ha
abpBeTaTa;

e [a Cce wu3nonsearT ChblUecTByBalLUMTE
NbTUWA B MakcumarHa cTeneH v ga ce
n3dsarear obcToATencTBa, KOUTO MoraT Aa
aoBeaaT 40 epo3unst Ha NOYBEHUsSI CIOW;

e [a ce usbsarea npeMmHaBaHe MNo HOBU
NbTULLA MPE3 PEKU, NOTOLUUN UM KaHalu;

e 3a HanpasaTa Ha HOBW, pa3linpsaBaHe
nnn pasyvyncrtBaHe Ha CTapu NbvTULlAa, Aa ce
n3nons3ea 6yn,qosep camMo, KoraTto ToBa €

HensoexxHo, KaTo ce B3emaT
AHTMEPO3MOHHN MEPKU;

e PuckoBeTe e oboar
naeHTdnLnpaHn B pesyntar Ha

cneuunaneH npernea v oueHKa;

e lle 6vbaaT npoBexgaHn NEpUOLaUNYHU
MeANUMHCKM Npernean B CbOTBETCTBUE C
namckBannata Ha HAPEIOBA Ne 3 or
28.02. 1987 r. 3a 3agbimkuTenHute
npegBapuTesnHm " nepnmognyHmn
MeOULUNHCKM Npernean Ha paboTHULNTE;

destruction of the refuse and the
prevention of fuel and oil leaks from the
auto-transport vehicles.

The tracking of the seismic profiles shall
be executed only after observance of the
following requirements:

e Providing minimal impact on the

environment as a result of the studies;

e Minimal damages over the vegetation,
in accordance with the used seismic
source, in aland strip with a minimal width,
negotiated with the owners of the
agricultural lands;

e Any cutting down of trees to be
coordinated with the local forestry board,
with the objective to minimize cuttings and
saving the trees;

e Use existing roads wherever possible,
and avoiding circumstances that would
result in erosion of the top soil;

e To avoid creating new pathways
through rivers, streams or channels on
places;

e If new roads are required or the
widening or clearance of old roads is
required, only do so when it is necessary
and all anti—erosion precautions are taken;

e A special review has identified the
types of risky activities;

e Periodical medical exams shall be
conducted in compliance with the
requirements of Ordinance No 3 of 28
February 1987 on the obligatory
preliminary and periodical medical exams
of the employees;
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e lle 6bae wusrotBeHa nporpama 3a
HamansiBaHe  Ha  NPUOPUTU3MPAHUTE
puckoBe W 3@ ONTUMM3MPaHE  Ha
Ge3onacHuTe u 34paBOCIIOBHU YCIIOBUS
Ha Tpya.

MpuoBMXKBAHETO HA  TeXHMKaTa Mo
npodounuTe Lie ce U3BbpLUBa Taka, Yye aa
Cce MUHMMM3Mpa ABWXKEHWETO MO TAX U Aa
ce u3barea cb3gaBaHETO Ha [ObIOOKK
konoo3u. MNeproaunyHo Lie ce npoeepsiBa
nog  BCUYKM KON 3a  Te4oBe.
3ambpceHaTta no4ysa Lle ce u33emBa 3a
nocregBalla NuKBUaaLus.

Mpe3 netHute meceun Bcudkn MIIC we
6baoatr cHabgeHn c wuckporacutenu. B
Xo4a Ha npeaBwkBaHETO MO npodunute
lLle ce M3BbpLIaBaT NPeaBUOEHUTE BbLB
Bb3CTaHOBUTENHUSA NnaH paboTu, KaTo ce
cbbupar, a He ce u3rapsaT Ha MecCTo
BCSIKaKkbB BUA, OTNagbun U Boknyum n ce
oyMcTBaT  MecTata  Ha  B3pUBHUTE
NyHKTOBE UNu Ha coHgaxute 3a MCK.

Mpn paboTa cbC cemammyHu BUOpaTopwu
cxemaTa Ha BuOpupaHe Ha B3pUBHUTE
nyHKTOBE We 6bae noabupaHa Taka, 4e
Ha egHO M CbWOo MACTO da wuma
MUHMMarneH 6pon Bb3OencTeusd, 3a Aa ce
Hamanu YynnbTHABAHETO Ha no4ysaTta W
yBpexaaHe Ha NbTHUTEe HacTunku. Korato
€  Bb3MOXHO, we ce wulbarear
BMOpOCEN3MMYHM  paboOTM  HA  CWUIMHO
OBIT@XHEHN no4yBM (BNaxHocT Hag 85%
MAaB), nopagn cb3gaBaHe Ha AbNOOKK
KONoBO3W.

B 6nusocT O NameTHMUM Ha KynTypata

paboTHuTe pa3CTOAHUS Lie ce
yBenuyaear cnpsiMo HOpMasiHo
pgonyctummite, 3a pga ce u3berHe

Bb34EeNCTBMETO BbpXY TaX. [Mpu paboTa B
HaceneHn MecTa LWe ce usnonseart
cnewumanHm LymMo3arnyLwmrenu 3a
Apuratenute Ha BuOpaTopuTe, ako Te
cb3faBar LWyM Hag, 4OnYyCTUMUTE HOPMMU.

e A program for mitigation of prioritized
risks and for optimizing the safe working
conditions of labor shall be prepared.

The movement of the equipment on the
surface should be planned and executed
to minimize disruption and avoid the
formation of deep tracks. Periodically all
the vehicles will be checked for fuel leaks
and in the event of a leak, the polluted soil
will be collected for further liquidation.

During the summer months, all motor
vehicles will have to carry fire
extinguishers. During the activity, all
actions set out in the restoration plan will
be executed, as all and any kind of refuse
and trash will be collected and will not
burned on the places, and the source
points or uphole shooting locations.

During the work with seismic vibrators, the
layout of the shot points for the vibrations
will be chosen in a way to ensure there is
minimal influence on the environment, and
to minimize the compaction of the soil and
damaging of the roads. When it is possible
the vibroseismic actions will be avoided on
very moist soils (humidity over 85% of
water saturation limit) to prevent the
formation of deep tracks.

Near cultural monuments, the barrier to
the work site will be enlarged over the
normal size to prevent any impact to the
cultural monument. If the activity is near
population centers or built-up areas,
special measures will be taken in the event
the sound is over the permissible levels.
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[BKeHMeTo Ha  aBTOTpaHcnopTHaTa
TEXHMKA, W3BBbH CEeUsMUYHUTE nNpodunm
lle cTaBa camMO MO CbliecTByBaLu
nbTuwa. Mpu oTCbCTBME Ha NOAXOAALLM
MbTUW@ 3a [OCTbN A0 CEeusMUYHUTE
npodounu, Lie ce cb3fgaBaT TakmBa Ha

MectTa C  MUHMMAarHU wetn  3a
pacTUTenHocTTa.

MpadunkbT 3a oTpaboTBaHe Ha
censMmyHuTe npodounu e ce
cbobpa3siBa CbC CbCTOSHMETO  Ha
CerncKoCcTonaHcKuTe NOCEBMU n
CEM3MUYHUTE  MpoyYBaHuMa  LWe  ce
M3BBbPLIBAT, NpU BB3MOXHOCT, nNpeau
ceutba wnn cneg npubupaHe Ha

pekonTtaTta. Korato ToBa He € Bb3MOXHO,
LLie ce TbPCU NUCMEHaA AOrOBOPEHOCT CbC
COOCTBEHMLIUTE HA 3eMefeNiCKUTE 3eMu,
KbAETO Lie Ce YyroBopu peabT M HAYUHBbT
Ha obe3lleTsaBaHe.

B3pusHu mamepuanu. [lpaBunata 3a

TAXHOTO ©Ee30MacHO CbXpaHeHve U
“3nonssaHe ca npeamet Ha
PbKOBOACTBOTO 3a GesonacHocT npu

npoBeXaaHe Ha CEeU3MUYHU MPOoyYBaHMUS.
[Mpn n3non3BaHe Ha B3PMBHU U3TOYHULIN U
3anaraHe Ha 3apsiav B NPUNOBBPXHOCTHMU
BOOOHOCHM XOPWU3OHTW, TpsibBa ga ce
B3emaT MepKW, 3a ga ce npenorspartu
3aMbpCsBaHETO Ha BOAOU3TOYHMLM 3a
nutenHa Bopa. Cnea 3aBbplUBAHETO Ha
cemsmmuyHmuTe paboTu, BCUYKKM Kabenn u
ocTaTbUM OT OMNAKOBBYHU U Apyru
MaTepuanu e ce cbbupart.

[opusa, macria U cMa3oyHU Mamepuasu.

The transport of the equipment to and from
the area of seismic acquisition will be
performed only on already existing roads.
If roadways for access to the seismic
acquisition area are missing, such
roadways will be built up on places with
minimal damages to the vegetation.

The schedule for conducting of the seismic
acquisition will be coordinated with the
agricultural crops. The seismic
explorations will be executed, if possible,
before the sowing or after the harvest of
the crops. When this is not possible, a
written agreement will be sought with the
landowners, where the order and method
of indemnification will be agreed.

Explosives. The rules for the safe storage
and use of explosives are subject to the
safety procedures set out in advance.
During the conduct of seismic operations,
in the event the explosives are used in
areas near surface water or near surface
water, precautions shall be taken in order
to prevent pollution of such water supply
reservoirs. After completion of the seismic
acquisition, all cables and refuses of

packing and other materials will be
gathered.
Fuels, oils and greasing materials.

N3uckBaHusiTa kbM nonesute pabotn ce
cBexgar A0  MUHMMM3UpaHe Ha
Bb3MOXHOCTUTE 3a MOsiBa M pa3mepa Ha
TeYoBe MNPV [OCTaBKa, CbXpPaHeHVe U

3apexgaHe C  ropvBa, Mmacna o wu
XWUOPaBNYHN TEYHOCTMU.
MN3nonssaHuTe cTaLMoHapHK "

aBTOLMCTEPHWN, Bapenu v Opyrv cbaoBe
He TpsbBa nOa ponyckaT U3TMYaHe Ha
ropvea, mMacna, XuapasnuU4YHU TEYHOCTW,

Planning and execution of field activities
shall minimize the possibilities for leakage
during the delivery, storage and refueling
of fuels, oils and hydraulic liquids.

The use of stationary and mobile storage
tanks and other containers must not leak
fuels, oils, hydraulic liquids, solvents and
pollution on the soil, or contaminate
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pa3TBOpPUTENM U  3aMbpcsiBaHe  Ha
noysaTta, NoA3eMHUN U Hag3emMHu Boau. Te
llle ce cbxpaHaABaT B CbLOTBETCTBME C
AeNCTBaLLMTE HOPMATMBHM [OOKYMEHTU U
PBKOBOACTBA.

Omnadbyume u boknyuyume oT
cemsMmyHaTa AenHocT uwe ce cbbupart
pa3genHo B NacTMacoBu YyBanuu gpyru
noaxoasLm CbaoBe. lopnueuTe
oTnagbum n 6oKNyuUM e ce nsrapat camo
Ha noaxogswuM noaroTBeHM  MecTa.
OTaenHo we ce cvbupaTt noanexawmre u
HenognexawuTe Ha BTOPUYHO
n3norns3BsaHe HeropmMmm mMaTepuanm,
Ccb0oOpa3HO AencTBYyBalLUTE HOPMATUBU U
yKasaHusi. TonoreogesnyHuTe KOom4eTa,
BEXW M Apyrn matepuanu e ce cbbupar
KaTo oTnagbuu B  Mpoueca Ha
oTpaboTBaHeTO Ha npodunute. Bcuukm
ocTaTbUM OT OTpaboTeHn ropmea, Macna,
CMa3ovHM  MaTtepuanu,  Xuapasin4dHu
TEYHOCTW, pas3TBoOpUTENN N OoM Le ce
CbXpaHsaBaT W nNuUKBMAMPAT CbracHo
nnaHoBeTe, npeasuageHn B [oguwwHMSA
PaboteH MpoekT n OBOC.

JInkBngauMoHHUTE N Bb3CTaHOBUTENHUTE
paboTn, CBbBP3aHM CbHC CEUIMUYHUTE
Npoy4BaHus, Le Ce N3BbpLUBAT Mo Bpeme
Ha nonesute paboTu.

Mo mnckaHe Ha cobCTBEHMKA Ha 3eMsATa,
cnen 3aBbplUBaHE Ha BCEKM wnu rpyna
npodunu, Korato e HeobxoaAnMo, MoXe Aa
ce npeope wuBMUATa Ha CEUIMUYHUA
npodousi, ako CeM3MMYHUTE NPOyYBaHUA
ca Wu3BbpWEHN crnen npeacentbeHarta
OpaH n npegu 3acsiBaHe Ha 3emsATa, Unu
Aa ce npeope W npesacagun wusuuaTa,
KOraTo Ca YHULLIOXXEHN MOCEBU B Ha4yaneH
cTagun Ha passuTue.

4.1V.2. JlukBMgaunMoHHMN onepauum Ha
coHpaxu 3a MCK

MoHacTosAwem, CIMM bwnrapmua 00
npeoBwkaoa M3Non3BaHeTO €eauMHCTBEHO
Ha CensMn4HM BMOpaTopu 3a reHepupaHe

underground and above ground water
supply reserves. They will be stored in
accordance with the applicable regulations
and guides.

The refuse and the garbage from the
seismic activities shall be collected
separately in plastic bags and other
appropriate containers. The combustible
refuse and garbage will be burned or
disposed only at suitably prepared
locations. Separately, there will be
collected the non-combustible materials,
whether suitable or unsuitable for reuse, in
accordance with the acting norms and
instructions. Topogeodetic pickets,
surveyor’s stakes and other materials will
be collected as refuse during the seismic
acquisition process. Any residues from the
used fuels, oils, greasing materials,
hydraulic liquids, solvents and paints will
be preserved and liquidated consistent
with plans set out in the Environmental
Impact Assessment and in the Annual
Work Program.

The liquidation and the reconstruction
activities connected to the seismic
explorations will be accomplished during
the field activities.

At the request of the owner of the land,
after the completion of each area of
seismic acquisition, the top soil can be
ploughed again if the seismic explorations
are made after the first ploughing and
before the sowing of the land or can be
ploughed and sowed again, when the
damaged crops are in initial stage of
growth.

4.1V.2. Liquidation operations of seismic
boreholes

At the present time, SPM Bulgaria LLC
envisions only the usage of vibrators to
generate the energy source for seismic
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Ha CensMMYeH U3TOYHUK 3a CEU3MUYHUTE
Nnpoy4BaHus. M3nonasaHeTo Ha
CensMnyHM BMOpaTopu, NPEHOCUMU OT
KaMWOHW, HAMa fa goBede OO0 Bpeau Ha
noyeaTa, M3UCKBALLM Bb3CTaHOBHABaHe U
pekynTuBauus. B cnyyvan, 4e nma Ttepenu,
KOUTO M3NCKBAT NPOKapBaHE Ha COHAaXW
3a MCK, Hve we npeoBvanm CbOTBETHM
npouenypu n pasxoamn 3a
Bb3CTaHOBsIBAHE W pekynTuBaumsa Ha
OTBOpUTE, B CLOTBETCTBME C [OoauULIHMS
PaboTeH MpoekT n Brogxer.

4.1V.3. JIukBMgauuoHHM onepaumum Ha
Tbpcelwy COHOAaXMU

JlvkBMOaUMOHHUTE onepauuM 3a Tbpcelll
COHAaX LWe 6baaT B CbOTBETCTBME CbC
criegHuUTe npoueaypu:

1. MNocTaBsHe Ha NUKBNOALMOHHU
LMMEHTOBN MocTOBe. JIMKBMOaLMOHHUTE
LMMEHTOBM MOCTOBE e 6baart 3-4 6pos
3a Abnbok coHoax B onpeaeneHu
WHTEpBanu, KbaeTo mma HoB obcageH
CTpuHr. lNocneaHnaT MocT we 6bae 6nn3o
Ao ycTtueto, B pamkute Ha 20-120 m.
[JebennHaTta Ha BCekM OT MOCTOBETE Lle
6bae okorno 100 m.

2. YcTMeto Ha coHgaxa uwe ©Obge
3aTBOpPEHO C MeTareH Kanak ¢ gebenvHa
10 mm, 3aBapeH TOYKOBO W MpuxBaHaT C
noarbHaTm nepa oT obcagHaTa KOSoHa.
LLle ce nocTtaBu penep 3a 0603Ha4YeHe Ha
coHpaxa.

3. CoHgaxHuUTe anapaTypu, CbOpPbXKEHUS
N MHCTPYMEHTM e 6baaT 4EMOHTUPAHN U
AemMobunun3npaHn, 1M TpaHCNopTMpaHn OO0
cboTBeTHaTa 6a3sa.

4. JlnkBngupaxe Ha naHernHiTe
nnaTgopmMu. LinmeHtoBUTE  nNaHenu,
KOUTO dpopmupaTt TBbpAa MOBBLPXHOCT Ha
CoOHOaXHUTe nnatgopmu Wwe Obaar
AEMOHTUPaHNW M TpaHCnopTuMpaHu A0
cboTBeTHaTa 6a3a.

acquisition. Use of the truck mounted
vibrators will not cause damage to the
surface requiring reconstruction and
recultivation. In the event there are areas
which require upholes drilling, we will set
out the procedures and costs for
reconstruction and recultivation of the
upholes driled to accommodate the
explosive charges in the applicable Annual
Work Program and Budget.

4.1V.3.  Liquidation operations  for
prospecting wells
The liquidation  operations for a

prospecting well will follow the next

general procedures:

1. Setting of liquidation cement plugs. The
number of liquidation cement plugs will be
3-4 for a deep well at fixed intervals where
there is a new casing string. The last plug
will be near the tophole, within 20-120 m.
The thickness of each of the plugs will be
about 100 m

2. The wellhead will be closed with a 10-
mm thick metal cap, spot welded and
trapped with folded feathers from the
casing pipe. A benchmark for designation
of the borehole will be placed.

3. Drilling rig, equipment and tools will be
dismantled and  demobilized and
transported to the appropriate base.

4. Liquidation of panel platforms. The
cement panels that form a solid surface of
the drilling platforms will be dismantled
and transported to the appropriate base.
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5. NukBuaupaHe Ha NACBYHUTE
Bb3rnaBHMUM nog  dyHAaMeHTUTe Ha
Kynute W nomneHute GrokoBe MU
noAnomneHnTe nnoLlaaku.

JlukBnpaumaTa ce cbCcToM B M3rpebBaHe
Ha nsicbka ¢ 6yngosep, ToBapeHe ¢ Garep
N N3BO3BaHe CbC CaMOoCBarw.

4.IV.3. PekyntnBauus

KakTto NpoeKkTnTe 3a NMMKBMOauua, Taka u
AeTannHm NPOEKTN 3a peKkyntunBauua Lie
6boar npeactaBeHM KaTto AonbliHEHUe

KbM CbOTBETHMS roguvwleH paboTeH
MPOEKT.

PekynTuBauumte ca TexHM4ecka MU
OuvonornyHa.

TexHu4Yeckama _pekynmueauusi we ce
M3BbpLUBa B MNMocrsiegoBaTesIHOCTTa:

e [lenoHmpaHe Ha wnama (CoHOaXHa
npoMMBKa crnepj nanapsisaHe) ¢ NomoLuTa
Ha 6yngosep, B  3eMHOHaCUMHUTE
yTautenun wunm u3BO3BaHETO My [0
npegBaputenHo usbpaHn mecTta, C uen
BPEMEHHO CbXpPaHsiBaHe;

e 3acunsaHe Ha  3eMHOoHacunHuTe
yTautenu ¢ Gynposep, Ypes BpblUaHe U

3apaBHsIBAHE Ha 3EMHUTE Macu Ha
nnactoee, ¢ orneg Aobpoto UM
YNNbTHABAHE;

e 3acuneaHe Ha 3eMHOHacunHUTEe

pesepBoapy 3a TexHudecka Boda C
N3KOoMaHUTe Npu U3rpaxaaHeTo UM 3eMHU
mMacu, KOUTO Lie ce BpbluaT B obpareH
pe] Ha  W3KonaBaHETO MM Mpu
CTPOUTENCTBOTO;

e [MogpaBHsABaHe Ha nnowaaknTe c
6ynaosep B €4HO HanpasrieHue;

e BpbluaHe u pascTunaHe Ha XyMyCHWS
CNON paBHOMEPHO, KaTo Cce ocurypsisa
pebenuvHa Ha crnos okono 30-35 cm;

e V3opaBaHe Ha nnowagkata KaTo

noaroToBKa 3a 3acsiBaHe.

5. Liquidation of the sand pillars under the
foundations of the rigs and pumping
blocks and the underground platforms.
The liquidation is to dig the sand with a
bulldozer, loading with excavator and
transportation by dump trucks.

4.1V.3. Reclamation

Both liquidation projects and detailed
reclamation projects will be presented as
a supplement to the relevant Annual Work
Program.

Reclamations are technical and biological.

Technical reclamation will be carried out in
following sequence:

e Depositing of the cuttings (drilling mud
after evaporation) by means of a
bulldozer, in the landfill settlers or moving
it to pre-selected locations for temporary
storage;

e Backfilling of the landfill settlers with a
bulldozer, by returning and leveling the
earth masses in layers, in order to ensure
good compaction;

e Backfiling of the landfill tanks for
technical water with the excavated earth
masses, which will return in the reverse
order of their excavation during
construction;

e Leveling of the site with a bulldozer in
one direction;

e Returning and spreading the humus
layer evenly, providing a layer thickness of
about 30-35 cm;

e Plowing the site as preparation for
sowing.
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rmaea 6. TMJAH TI'PAPUK 3A
M3NBbINHEHUE HA TbPCELLUO
NMPOYUYBATEJNTHUTE PABOTHU

Pe3stome Ha UsnocrHata Pab6oTtHa
Mporpama:

NoguHa 1:

1. lperneg v 3akynyBaHe Ha [aHHW,
nHopMaLma 1 goknagu.

2. PeobpaboTka W wuHTepnpeTauusa Ha

2000 km ot cbwectByBawm 2D
CEN3MUYHM OaHHM.
3. [lpoektnpaHe Ha HoBuM 950 Km

CensmMmyHu npocmnu.
FloavHa 2:

1. lNpoBexgaHe Ha MOMEBU [EONOXKM
MapLLpyTH

2. [eoxMMnm4yHM aHanuanm Ha npobu ot
COHAaXHa siKa, CKanHu obpasum 1 BogHM
npodu.

3. 3anoyBaHe nposexaaHe 950 KM HOBM
2D censmmnyHn npocunu.

NNopgvHa 3:
1.

1. O6pabotka W wHTepnpeTauuns
HoBUTe 2D cenammnyHu npocmnu.

Ha

2.  KomnnekcHa wuHTepnpetaumss U
M3roTBsIHE Ha HOB CTPYKTYPHO FeONOXKM
mogen.

3. UN3rotBaAHe Ha npoekT 3a HoBu 3D
CEN3MUYHM MPOyYBaHMS.

NNoawHa 4:

1. MNbpBoHavanHo npuaobueaHe Ha 300
KB KM HOBM 3D cenamMmyHn npoyyBaHus.

2. 3ano4ysaHe 0OpaboTka M KOMMIEKCHa
nHTepnpeTauuns Ha HosuTe 3D cemamuyHm
Npoy4BaHus.

3. AkTyanusupaHe
reosIoKKN Mogen.

Ha  CTPYKTYpPHUS

Chapter 6. TIMETABLE FOR
COMPLETION OF THE PROSPECTING
AND EXPLORATION WORKS

Summary of Overall Work Program:

Year 1:
1. Gather data, information and reports.

2. Reprocessing and interpretation of
2,000 km of existing 2D seismic.

3. Designing of a new 950 km 2D seismic
lines.

Year 2:
1. Conduction of field geological routes.

2. Geochemical analyzes of samples of
core, outcrop rock samples and water
samples.

3. Initiate acquisition 950 km of new 2D
seismic surveys.

Year 3:
1

1. Processing and interpretation of the
new 2D seismic lines.

2. Comprehensive interpretation and
composing of a new structural geological
model.

3. Preparation of a project for new 3D
seismic surveys.

Year 4:

1. Initate acquisition new 300 sg. km 3D
seismic surveys.

2. Initiate processing and complex
interpretation of the new 3D seismic.

3. Updating of the structural geological
model.
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NNopguHa 5:

1. N3roTBsiHE Ha COHOAXKEH NPOEKT "
npoBexgaHe Ha CbriiacyBaTeslHA

npowenypu.

2. lNpokapBaHe Ha eauH TbpCeLl COHAaX
ao 3000 wmeTpa no npeueHka Ha
APY>KeCTBOTO.

4. AHanus Ha  pesyntatute  OT
NPOBEAEHNST COHAAX W WU3rOTBSHE Ha
aoknag.

B kpas Ha Bcska roguHa CINM Bbrnirapus
OO[ we nogaea goknapg 3a U3BbpLLUEHUTE
AOENHOCTM nNpe3 roguHata, Kakto W
rogueH paboteH NpoekT u 6roaxeT 3a
cnepnBalyaTa roguHa.

Year 5:

1. Preparation of a driling project and
conducting coordination procedures.

2. OPTIONAL Drilling of one prospecting
well with TD up to 3,000 m.

4. Analysis of the drilling results and report
preparation.

At the end of each year SPM Bulgaria LLC
will report on the activities carried out in
the year as well as an Annual Work
Program and Budget for the next year.
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