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Kayaici hidrokarbon, saklama projelerinde gerekli

hidrojeolojik verilerin bir bolumu
Some essentials of hydrogeological study in hydrocarbon rock storage projects

Illy as YILMAZER Spektra Jcotek A..S,.,, Ankara.,
0z
Petrol trilinlerinin kayaici saklamalari, glivenlik, saglamlik ve cevre agisindan uygun nitelikler tasidig igin,

son yarim ylizyilda yaygin olarak: kullanilmaya baslanmistir. Gegirimlilik ve sicaklik degisimi, jeotermal. alan-
larin digindaki bir formasyonda derinlige baglh olarak azalmaktadir.

Gegirimliligi <!0"" m/s ve yillik en yiiksek sicaklik <12*C olan suya doygun kristalen kayaclar kayaici sak-
lamalart acisindan uygun olarak, nitelendirilmektedir.

Kaya formasyonlarda hidrojeolojik test ve gozlem: kuyularinin yerlesimi, gecirimli tabaka ve/veya zonlarin
dagilimina ve egim/egim yoniine baghdir Kristalize kayaglarda (korkaya¢ ve bagkalasim kayaclannda) geci-
riinli. zonlar siireksiziiklerce belirlenmektedir. Tortul kayaglarda ise gegirimli tabakalarin konumu ve dagilimi
kuyularin yerlesimde daha etkili, olmaktadir. Magaralarin bu zon ve/veya tabakalardan uzak tutulmasi kayiplari
onemli Ol¢iide azaltabilmektedir. Tavan ve duvarlarda .akaclama borularinin dogru yerlestirilebilmesi ileten ve
yonlendiren siireksizliklerin arakesitlerinin konumunun dogru belirlenmesinden gecer... Tersi durumda yapilan
akaglama sistemlerinin %90'nindan fazlasinin ¢alismadigina ve suyun yanlardan geldigine cok sayida giincel
ornek sunulabilir.

Killi birimlerin hava - doygun zonlarinda basingh su deneyi. >10° oranda diisiik degerler verebilmektedir. Bu
durumlarda, donel - vurmali, yontemle acilmis ve delgi akigkani olarak basinghi hava kullanilmig kuyularda
gerceklestirilecek basingli gas (hava) deneyi daha giivenilir sonuglar vermektedir. Magaralarin kaplanmasi, ve
kaplamanin tiirli,, 6ncelikle cevreleyen birimlerin hidrojeolojik 6zelliklerine, bolgenin siiregiden sismik dorumu-
na, saklanacak petrol uriinii tiiriine ve ¢evre sicakligina gore degismektedir...

ABSTRACT

Rock storage of petroleum, products is at tractive far stability, environmental concerns, and security. Permea-
bility and temperature fluctuation decrease with depth in the same formation where away from the geothenwal
areas.. Wafer saturated crystalline rocks with permeability <}(Jc" mis and the highest: annual ambient tempera-
ture <12V are the favorable underground locations..

Layout of hydro geological test and observation wells is dependent on the distribution and attitude (dip
amount / direction) of permeable layers and! or zones in rock formations. Permeable zones in crystalline (igne-
ous and meiamorphic) rocks are basically pertinent to discontinuities. In the case of sedimentary rocks, the pri-
mary permeability of layers and their attitude are more effective on the arrangement of test wells. Ft is recom-
mendable to locate caverns away from these permeable zones and/or layers. Identification of the plunge attitude
of conducting and diverting discontinuities intersection line is vital to locate spot and weep drainage pipes pro-
perly.

Water pressure test in vadose zone of clay bearing format tons might give >10F times lower permeability val-
ue. In such cases,, the gas pressure test can give more convenient result, provided that the test hole is drilled by
rotary - percussive method using compressed air as flushing fluid (return flow). Need for cavern lining and type
of lining are functions of mainly hydrogeological characteristics of the surrounding geological formation (s),
sei smi city of the region, type of petroleum product, and ambient temperature.

34



49. TURKIYE JEOLOJi KURULTAY11996 BILDIRIi OZLERI!

M. Ereglisi LNG - likid naturel gaz - terminalinin

muhendislik jeolojisi
Engineering geology of M', Ereglisi L.N.G. - liquified natural gas - terminal
Tanju KOKEN Yeralt1 .Miihendislik insaat Limited Sirkeli,, Istanbul.
0z

M. Ereglisinde insaa edilen ilk dogalgaz terminali Marmara Denizi kiyisinda. Kinali - Tekirdag arasindadir.
Dogaigaz ithalatimizda tamamen Rusya'ya bagliligimizi azaltmak icin alternatif deniz yolu destekli bir projedir.
Gelecekte ingaat1 diistintilen dogalgaz cevrimli elektrik santrallerimizin de ana kaynagidir.. Deniz yolu ile do-
gal gaz getirildiginden bu gemlleri.11 (kellikleri de yer secimine etkili olmustur, Maliyet agisindan 6zen bir iske-
le yapimi istenmediginden kiyidan en kisa mesafede gemilerin yanasabilecegi deniz suyu derinligine ulasabile-
cek yer secilmistir.

ABSTRACT

Thefirst L.N.G.. Terminal built in Marmara Region is at Marmara Ereglisi which is between Kinali and Te-
kirdag. The aim at setting up this terminai was to reduce our dependency on Russia, in the importation of natural
gas. The LNG terminai that are planned to be constructed in this region will also be fed from this terminal. The
Sfeatures of the ship that will birng the LNG were also taken into consideration in the selection of the place
where the terminai will be built, since a long jetty was not preferred for it'’s high cost, M. Ereglisi was chosen as
the correct place as the depth increases rapidly from the coast..

Urgiip - Géreme yoresindeki peribacalarinin miihendislik

ozellikleri

Engineering, properties of fairy chimney around Urgiip - Géreme.

Alper BABA Dokuz Eyliil Qniversitesi,, Jeoloji Miihendisligi Boliimii, 1zmir.
Necdet TURK Dokuz Eyliil Universitesi,. Jeoloji Miuithendisligi Boliimii, [zmir.

(0V4

Orta Anadolu'daki, Urgiip - Géreme yoresi pelibacalan diinyaca, iyi bilinmektedir. Peribacalannin biiyiileyici
goriiniimleri tarih boyunca gerek iilke icinde gerekse iilke disinda turistlerin lier' zaman ilgisini cekmistir. Geg-
misten gliniimiize kadar bu peribacalarinin igleri kilise, konaklama ve aligveris merkezleri olarak kullanilmig
ve 'halen, de kullanilmaktadir.

Bu nedenle yore, lilke turizmi acisindan biiyiik 6nem tasimakladir.. Son yillarda hizli niifus artisi ve llke ge-
nelinde artan turizm Urgiip - Géreme yoresini de etkilemistir.

Tl ignimbirit, laliar, volkan, .killeri ve mam agdalanmasindan olusan peribacalart Neojen devrinde meydana
gelmistir., Peribacalan asinmanin ¢ok yogun oldugu vadilerde ortaya, ¢cikmistir.

Bu calismada temel olarak, peribacasi olusumunun kaya tipi dogrultu - egim,,, catlak sistemleri, ayrisma,,
kimyasal .fiziksel ve mekanik malzeme tiirtinden miihendislik, jeolojisi 6zelliklerinin incelenmesi ile yakindan il-
gilidir.

Arazi ve laboratuvar calismalar1 peribacalarinin gelisim siireclerindeki faktorleri ortaya cikarmak amaciyla
devam etmistir;. Elde edilen verilerden suda dagilmaya karsi dayaniklilik, ozellikleri, donma - ¢oziinme ve ay-
rismanin peribacalarinin olusumunda olduk¢a 6nemli olduklar1 gercegini ortaya c¢ikarmustir.,

ABSTRACT

Fairy chimneys of Urgiip - Goreme area, in Central Anatolia is ‘well known worldwide.. The attractive appear-
ances of the fairy chimneys have always been visiting sites for many foreign and native tourist throughout the
history. The sealers have preferred to 'hew out massive to thickly bedded tiffs and have used them as, churches,
accommodations and shopping centers etc..

The area has very big importance in respect to Turkish tourism.. In recent years as a result of increasing de-
mand of tourism all over in Turkey, Urgiip - Géreme have been incurred- to the flow of native and foreign tour-
ists..

The fairy chimneys in the Urgiip - Goreme area are developed in the Neogene sequences consisted of luffs, ig-
nimbrites, lahar, volcanic ash and- mar! intercalations. The fairly chimnerys developed along the slopes were

35



49. TURKIYE JEOLOJi KURULTAY11996 BILDIRI OZLERI

erosion is dominant and, display different shapes according to their position along lite slope profile.

This study aims to determine the relations between rock structure and fairy chimneys, finding out the effect of
discontinuities on fairy chimneys,, hence., explaining t he factors which had impact on the formation of fairy chim-
neys and disintegration, finally evaluating physical, chemical and mechanical properties.

Slating properties,, freezing - thawing and the weathering processes are found to be very important property
in development of the fairy chiMneys, as well.

Niksar yoresi bazaltlarindaki ayrismanin jeolojik yapi ile
iliskisi

The relationship between the weathering of basalts and the geological struct ares at
the Niksar region

Atiye TUGRUL Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, Istanbul.

H. Sebat SERDAR TPAO Anima Grubu, Ankara. )

Okay GURPINAR Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, Istanbul
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Aktif fay zonlarina yakin alanlarda, stireksizlik diizlemlerinin yogun olmasi nedeniyle fiziksel par¢alanma-
nin yanigini,, kimyasal ayrisma ve fiidrolerm.al. allerasyon ‘da. biiylik oranda gelismektedir... Kuzey Anadolu Fay
Zonunun kuzeyinde yer alan Tokat ili, Niksar ilgesi dolayindaki kayalarda karmasik bir kirik sistemi gelismis-
tir. Ozellikle ana. fay zonlan arasinda kalan, kesimlerde yogun catlak diizlemleri geliserek kaya kiitlesi yer yer
tamamen parcali veya. kirikli bir .nitelik kazanmugtir,.. Bu alandaki .Eosen, yash bazaltlar iizerinde gerceklestki-.
len ve jeolojik yapinin, ayrisma olayindaki etkinliginin, belirlenmesi amaciyla yapilan bu arastirmada, oncelik-
le kaya kiitlesinde gelisen, siireksizlik diizlemleri tanitilarak.,,, bu stireksizliklerin etkileri ayr1 ayr1 degerlendiril-
mistir.

Bazaltlarda genelde jeolojik, yap1 nedeniyle, kompleks ayrisma profilleri gelismistir,.. Kalint1 topraktan, ay-
rismamis kayaya kadar tiim ayrigsma siniflanin iceren, ideal ayrisma profillerine .arazide rastlaniimasi giictiir.
Bu profillerde, bazi ayrisma smiflari olmadigr gibi, oldugu durumlarda da c¢ok kisith bir yayilima sahip olabil-
mektedir...

ABSTRACT

Besides the physical disintegration of the rocks due to dense fracture surfaces, the chemical and. the hydro-
thermal alterations are progressed at the areas where close to the active fault zones. The complex fracture sys-
tem has developed in the rocks cropped out at the around of the Tokat province,. Niksar village where placed at
the northern side of the North Anatolian Fault Zone.. Especially at the regions between the main fault zones,, ow-
ing to the dense fracture planes the rock masses have gained partially compléte fractured texture. This research-
was carried out in the Eocene aged basalts to understand the effects of the gelogical structures on the weather-
ing processes. In the research,, initially the fracture surfaces within the rock masses were described and. after
this, the effects of these surfaces on the weathering processes were sépare tely evaluated.

In the basalts, because of the geological stwuetures, the complex weathering profiles has developed,. On the
site, to encounter to the ideal weathering profile that consists of the range from residual soil to weathered rock
is almost impossible. Along these profiles some of the weathering classes either show restricted spread or are
not exist..

Istanbul solarinin hidrojeokimnyasi
Hydrogeochemistiy ofthe Istanbul waters..,

Yiiksel ORGUN ITU Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, istanbul
Zileyha UGUR ITU' Maden Fakiiltesi, Petrol ve Dogal Gaz Miihendisligi Boliimii, Istanbul
0z

Sularin bilesimi iglerinden gegip geldikleri cevre kayaglann miineralojik 6zelliklerine baghdir,., Kayag tipi ile
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su bilesimi arasindaki iliski gesitli diyagramlarda ortaya konabilir, Bu amagla,,, bu ¢alismada istanbul'un degi-
sik bolgelerinden, farkli zamanlarda alinan, su 6rneklerinin inorganik kimyasal analiz sonuglar1 Piper ve Yan -
Logaritmik Schioeller diyagramlarinda incelenerek, orneklerin ait. oldugu sularin hidrojeokimyasal degerlendir-
meleri yapilmistir. Diyagramlardan ekle edilen, anyon ve katyon trendleri, sulann genelde kirectasi, asilik ka-
yac ve kumlarlarindan geldigi,,, bunlara daha az oranda dolomit eslik, ettigi goriilmustir. Sile, Catalca ve Siliv-
ri'de agirlikla Ca'lu, Beykoz,, Pendik, Eyiip ve Umraniye'de (Na+K)-Ca"lu sularin hakim oldugu .gdriilen sular,
genelde (Cat+Mg) > (Na+K) ve (SO,-CI) > (HCO,) iyon dizilimi ile karigik sular grubunda yeralmiglardir... Ay-
rica sularin sertlik dereceleri Tiirk icmesuyu standartlar1 katalogunda agiklandigi gibi hesaplanmis ve sulann
cogunlukla sert sular sinifinda yeraldigi goriilmiistiir. Bu sonuc yukarda belirtilen kayac tipi ve iyon. dizilimiyle
uyumludur

ABSTRACT

The composition of waters depend on the rock, type through which, the water flows., The relations between
rock type and grou.ndwat.er composition are displayed in different diagrams. For this purpose, in this study. Inor-
ganic analysis results of water samples collected .from different location of Istanbul are evaluated with respect to
hydrogcochcmical view. The cation and anion trends obtained from the diagrams show that waters derivede
fera limeston, asitic rock, sandstone and dolomite. The waters from Sile, Catalca and Silivri are generally in
group of Ca-Mg waters and the waters from Beykoz, Pendik, Eyiip and Umraniye are” in group of (Na+K)-Ca
waters. Furthermore, the waters are mixed type waters according to their ions distribution (Ca+Mg) > (Na+K)
and {SO4+C.I) > (HCO3). In addition, hardness of the water sample were calculated as explained in Turks Drin-
king Water Standards Catalog. The most of samples are hard water,. This result Supported to the rock fpye and
ion distribution of the waters.,
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