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ASSESSMENT OF ECOLOGICAL RISK CAUSED BY LEAKS TO THE EARTH SURFACE
WHEN INCREASING THE VOLUME OF GAS INJECTED INTO THE GARADAGH GAS
RESERVOIR

Khanbabayev N.B.
ANNOTATION

The article notes that maintaining seismicity and the geological-tectonic structure of
underground gas storage facilities, which are of exceptional importance in the national economy, is one
of the important problems and is always the focus of attention of the state of Azerbaijan.

Before environmental risks arise when changing the volumes of gas injected and withdrawn
from the reservoir, it is proposed to compile maps reflecting the state of stress and deformation for
different levels, taking into account the increase and decrease in the effect of density in the reservoir.

Key words: seismomagnetic effect, geodynamic regime, geomagnetic field strength, gravity
force, gravimetric field strength, local anomaly, engineering-seismic exploration.

QARADAG QAZ ANBARINADA QAZIN HOCIiMIiNiN ARTIRILMASI ZAMANI YER
SOTINO SIZMALARIN ETDiGI EKOLOJI RiSKIiN QiYMOTLONDIRILMOSI

N.B.Xanbabayev.
XULASO

Mogaloda xalq tesarriifatinda miistosna shomiyyati olan yeralti gaz anbarlarin (YQA)
seysmikliyi vo geoloji-tektonik qurulusunu miitomadi nozarstdo saxlamaq vacib problemlardon biri
olmagla daim Azarbaycan dévlatinin digget markozinds oldugu geyd edilir.

Anbara vurulan va gétiiriilon gazin hacmi doyisdikca yaranacaq ekoloji risklardon 6ncs, anbarda
sixliq effektinin artib- azalmasini nozare alaraq miixtolif soviyyslor ti¢lin gaginlik — deformasiya
vaziyyatini oks etdiran Xaritolorin qurulmasi toklif olunur.

Acar sozlar: seysmomagnit effekt, geodinamik rejim, geomagnit sahosinin giicii, caziba
quivvasi, gravimetrik sahoanin giicii, yerli anomaliya, mithandis-seysmik kasfiyyat.

OLIEHKA 3KOJIOTHYECKOI'O PUCKA, BBI3BAHHOI'O YTEUKAMUN HA
IOBEPXHOCTbDb 3EMJIH, P YBEJIMYEHUHN OBbEMA 3AKAYUBAEMOI'O I'A3A B
I'APAJJAI'CKHUMU I'A30BBIU PE3EPBYAP.

H.b.Xan0ao6aesB.

AHHOTAIDUA

B cratbe oTMeuaeTcs, 4To noaaep:KaHue CEHCMUYHOCTH U T€0JI0T0-TEKTOHUYECKOTO CTPOSHUS
IMOA3€MHBIX I'a30BbIX XPaHWUJIUIL, UMCIOUINX UCKIIIOYUTCIBHOC 3HAYCHUEC B HaHHOHaHBHOﬁ 3KOHOMUKCEC,
SIBJISIETCSI OJTHOM M3 Ba)KHBIX MPOOJIEM M BCETNIa HaXOIUTCS B IEHTPE BHUMaHUS A3epOaliKaHCKOTO
rocyJapcTaa.

210 TOIr0, KaK BO3HHUKHYT 3KOJOTHUYCCKHUE PHUCKHU, BO3HUKAIOUIWE IIPU HU3MCHCHUHN O6’B€MOB
3aKagMBAEMOT0 U OTOMPAEMOT0 U3 TUIACTa ra3a, MPeaIaracTcs CTPOUTE KapThl, OTPAsKAIOIINE COCTOSHUE
HANPSHKEHHOCTH U tehopMaItuii iist pa3HbIX YPOBHEH C YUETOM yBEIMYCHUS U yMEHbIIEHUS 3P dexTa
IJIOTHOCTH B TIJIaCTe.

KiawoueBble cjioBa:  CECMOMarHMTHOE  BO3JEHCTBHE, TIE€OJMHAMHUYECKUN  PEXUM,
HaIpsHKEHHOCTh T'€OMAarHUTHOTO MOJS, CUJIA TSHKECTH, HAIMpPSHKEHHOCTh I'PaBUMETPUYECKOTO IO,
JIOKaJbHasl aHOMAJTUsI, MH)KECHEPHO-CeicMopa3BeiKa

Clarification of the geological and tectonic structure of underground gas deposits, which is of
exceptional importance in the development of the oil and gas industry of the republic, is one of the
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important problems and is constantly in the focus of attention of geologists and geophysicists. The
volume of gas pumped into the Garadagh gas storage facility does not always remain stable depending
on the season.

In summer, the volume of gas injection into the reservoir increases. Seismic risk, seismic zoning
work and the activation of tectonic faults in this territory must be constantly monitored in order to avoid
environmental hazards during the further exploitation of gas fields, which will expand and increase in
capacity.

One of the most current problems of our time is the study of factors for preventing danger that
may arise as a result of an increase in the anomalous energy of geodynamic stresses in gas-injected
layers and the assessment of environmental risk. The Garadagh gas field is located 30 km southwest of
the city of Baku. There are mud volcanoes Akhtarma (96 m) and Osman-Bozdagh (384 m) in these
areas. In these volcanoes, activation is observed from time to time (Fig. 1).
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7Figure 2. Map of épicenters and deep faults of earthquakes that occurred in the Caspian Sea and
nearby territories in 2014-2022 [4]
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Due to the high seismic activity of the area where the Garadagh gas field is located, a number
of deep faults pass through it. On maps of seismic activity in recent years, an increase in the dynamics
of the internal structure of the earth in these areas is observed (Fig. 2). Strong earthquakes occurring in
fault zones running through the territory pose a high seismic hazard for the Garadagh and Galmaz gas
fields. The Caspian earthquake that occurred on November 25, 2000, consisted of two seismic shocks
(M=5.8 and M=6.2) and was accompanied by thousands of aftershocks.

On the territory of the Garadagh gas field, the earthquake was felt with a force of 6-7 points on
the MSK-64 scale. Taking into account the above, the increase in reservoir capacity should be adjusted
in such a way that changes in geodynamic-tectonic conditions at depth do not cause anomalous
activation of the surrounding mud volcanoes, and also do not activate tectonic faults passing through
the territory. From the study of strong earthquakes and analysis of the results, it is known that the
magnitude of earthquakes is large and the depth is relatively small, which leads to the formation of
cracks on the earth's surface in the pleistoseist zones. At this time, gas leakage from such cracks onto
the earth's surface is very likely. The large ridge of the Garadagh mud volcano, located in the area of
the Garadagh gas field, forms a general uplift.

Figure 3. Layout of geophysical (gravimagnetometric) monitoring points planned for creation on the
territory of the Garadagh gas field [5].
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The Akhtarma mud volcano is located in the eastern part of the fold and consists of 6 gryphons,
inside of which gas, water and mud are released. Gas was first pumped into the Garadagh field in 1986
and put into operation as a reservoir (VI horizon). This horizon covers the southern flank of the field
and has historically contained large gas reserves. Therefore, it is very important to conduct regular
geophysical monitoring in the area, depending on the volume of gas injected into the reservoir.

Seismic risk must be regularly monitored to ensure that it does not pose imminent threats to the
future environmental performance of increasing and expanding gas fields. One of the current issues is
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the prevention of danger that may arise as a result of an increase in the energy of anomalous geodynamic
stresses in gas-injected layers.

In order to avoid an environmental disaster, it is necessary to study in detail the possible
consequences of earthquakes on gas reservoirs that may occur in the study area and nearby areas. Taking
into account the geological and tectonic structure of the gas reservoir, geophysical monitoring work
should be carried out on the research territory and adjacent territories. Based on seismic and
gravimagnetometric data, it is necessary to create 10-11 gravimagnetometric reference observation
points, taking into account the blocks and faults identified to date in the research area (Figure 3). As the
volumes of gas injected and withdrawn from the reservoir increase and decrease, it is proposed to
construct maps of local anomalies (deformations) for different levels (depths) and preliminary assess
the environmental risk taking into account changes in the density effect in the layers.
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