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Cesitli gerekgelerle yeraltina gomiilen seliilozik yapili bitkisel artiklar, odun ve lata parcalan, eski
motor yagl veya mazot vb atiklar, oksijence zengin yeralt1 suyunun etkisiyle, zaman icinde bakteriye!
bozunmaya ugramakta ve nitrojen, karbon dioksit ve metan gibi gazlar tiretmektedir. Bunlardan metan
gazi, tiiredigi veya goc ettigi kapali ortamlarda birikmekte, en kiiciik bir kivilcimla dahi yanarak
patlamakta, can ve mal kayiplarina neden olabilmektedir. GoOmiilmeden sonra .metan gazi tiiretiminin
baslamasi icin gecen sure yaklasik bir yildir.. Bu siire ve metan gazi tiirelim hacmi,, ortamdaki bitkisel
artik miktar, nem diizeyi, sicaklik ve oksijen giris debisi gibi etkenlere bagh olarak degisebilmektedir,.
Kocaeli ilinin Gebze ilgesinde, ondort yil once karkas halde devir alman eski bir yem karistirma ve
hazirlama tesisi lizerinde zemin arastirmasi, yapilmadan kurulmus olan. bir binanin bodrum, katinda,
metan gazi birikimine bagh oldugu savlanan bir patlama gerceklesmistir. Patlama sonucunda {i¢ kath
bina kullanilamaz hale gelmis ve bir kisi yasamim yitirmistir, Olay yerindeki incelemelerde, binanin
kuzey ucundaki alanda zemin gocmesi olmustur. Gogmenin altina denk gelen ve binanin patlama
geciren bodrum katinin kuzey ucundan iceriye toprak akisi oldugu saptanmustir. Bu iki olayin iligkili
oldugu disiinilerek, gocmenin oldugu yerde bir kazi islemi gerceklestirilmis,,, binaya bitisik halde ve
yeraltina gomiilii, 4.7 m. ¢apinda ve 6.2 m derinliginde silindirik bir yap1 bulunmustur. Srlindirik yap1
icinde 4 .m derinlikten sonra, insaat sirasinda atildigi anlasilan, zaman iginde bakteriye! bozunma
sonucu turbalasmis bitki, odun ve lata parcalarma rastlanmis, silindirin duvarlarinda ve dolgu
malzemesi icinde bakteriyel bozunmanin izleri goriilmistiir. Alman, bazi 6rneklerde ise mazot kokulu
birikintiler gozlemlenmistir. Taban diizeyleri ayni olan silindirik yap1 ile bodrum kati. arasinda "2x2"
m boyutlarinda acilmig bir pencere ile karsilagilmistir., Patlama 1le silindirik yapidan bodrum katina
olan dolgu malzemesi akiginin bu pencereden gerceklestigi ve pencerenin, silindirik yap1 i¢inde biriken
yeralt1 suyu. ve tiiretilen metan gazin1 bodrum katma aktaran bir gecit gorevi de gordiigii anlagilmustir.
Alinan dolgu, 6rneklerinin icerdigi bitkisel artiklar, kiiclik odun ve lata parcalarinin miktar1 dikkate
alinarak, ondort yil once silindirik yapi icine atilmis seltilozik madde miktar1 ve bunlarin zaman iginde
tiiretebilecekleri metan gazi hacmi belirlenmeye calisilmistir.. Hesaplanan metan gazi hacmi, Amerikan
Cevre Koruma Ajansi (EPA) tarafindan kent atik alanlarinda metan gazi tiiretinii icin gelistirilmis bir
analitik .modelin eldeki duruma uygulanarak kullanilmasiyla hesaplanan metan gazi hacmi ile uyum
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icindedir. Dolayisiyla, s6z .konusu patlamanin silindir i¢inde tiiretil en metan gazinin pencere yoluyla
bodrum katina sizmig ve birikmis olmasindan kaynaklandig: savi bu hesaplamalarla desteklenmistir..

Sonugta, yeraltina, gomtlen seliilozik yapili bitkisel ve odunsu artiklar ile kullanilmig mazot veya
motor yagi gibi hidrokarbon artiklarin bakteriye! bozunmaile metan gazi tiiretebilecekleri ve bu gazin
kapali hacimler i¢cine gocle birikerek patlamalara neden .olabilecegi belirlenmistir. Bu belirleme,
ozellikle insaat oOncesi yapilan jeolojik-jeoteknik arastirmalarda bu tir gomiili atiklarin da.
arastirilmasini gerekli kilmaktadir..

ABSTRACT”

The wastes of cellulosic plants, wood pieces, and wood beams and of used diesel oil and motor oil,
etc., when sequestered for various reasons, decompose in time by bacterial action with the contribution
of oxygen-rich subsurface waters and generate gases, such as nitrogen, methane and carbon dioxide.
Of'those gases, methane may accumulate within the media of generation or migration and may explode
by a- minute spark to cause the loss of property and lives. Methane generation, which starts at about
one year after the burial of waste, may vary depending on the amount and type of waste material, level
of moisture, rate of oxygen input, and temperature.,

An explosion, hypothesized to be originated from, methane gas, took place in the basement of a three
story building in Gebze district of Kocaeli province. The building was built over the framework
structure of an animal-food preparation facility, which was purchased fourteen years ago. The
sequestered waste material was not paid attention during the ground investigation. At the explosion
the building became mostly demolished and one person died,. During the incident investigation, a
subsidence in the northern yard of the building and- a soil inflow from the northern end of the basement
were detected. These two observations, thought to be interrelated, lead to the excavation of the
subsided area, and a cylindrical concrete structure of 6.2m in depth and 4. 7m in diameter was found,
as attached- to the building., The remnants of plants and pieces of wood beams, buried during the
construction of the building and became peat by bacterial decay in time, were encountered below the
depth of 4m in the cylindrical structure: "Fite traces of bacterial decay were observed in the filling soil
and- on the walls of the cylindrical structure. Some soil samples had accumulations of a decomposed
material with diesel oil fragrance,, A window of "2x2" meters in size was found to be connecting the
lower ends of both the basement and the cylindrical structure. Thus, it was understood that the
explosion caused the inflow of filling soil into the basement through this window, which also served as
the conduit for the ground water and- methane gas to accumulate in the basement.

The original amount of cellulosic waste material sequestered fourteen years ago and the volume of
methane generated in this time frame were tried to be determined, based on the amount of plant and
wood remnants found in the sampled soil. The calculated methane volume agreed with that of using
the analytical model tuned for this case and developed by the EPA for predicting the methane gas
generation in municipal landfills. Such agreement supported the hypothesis stating that the methane
gas was generated in the cylindrical structure, then accumulated and exploded in the basement

Consequently, it is shown that the methane gas, generated by the bacterial decay of sequestered
cellulosic and used- hydrocarbon waste material, may accumulate and cause major explosions in
confined spaces. Therefore, the importance of considering such sequestered waste material during the
geological and geotechnical investigations, particularly prior to the building constructions, is
emphasized.,
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Gintmizde nifiis ve sinai uretim artigt ile birlikte evsel ve endistriyel kati atik miktarlar1 da.
artmaktadir. Bu artig yeoi diizenli depolama sahalarinin yapilmasini .gerektirmektedir. Kati atiklarin
bertarafinda, gelismis iilkelerde uygu.la.nan yakma gibi ¢ok farkli teknikler bulunsa da, ozellikle

gelismekte olan. iilkelerde cevre gilivenligi ve ekonomik agidan diizenli depolama tercih edilmektedir.
Diizenli depolamada en temel unsuru, da. dogru yer se¢imi olusturmaktadir.

Bu calismada,, kati atik depolama sahasi seciminde yeni bir degerlendirme yontemi Onerilmistir.
Depolama. Sahasi Kalitesi (Landfill Area Quality) LA.Q olarak adlandirilan iki asamali bu. yontemde
birinci asamada, Yasal Koruma Alanlar1 disinda kalan arama bdlgesinin Genel Jeolojik ve Morfolojik
niteliklerine bakarak,, kat1 atik deponilerinin konuslandirilabilecegi alanlar belirlenmektedir. ikinci
asamada ise, bu alanlar icinde konuslandin Lan belli sayida deponi secenekleri, her biri degisik sayida
Olclitlin bilegkesi olarak, tanimlanan ii¢ temel boyut agisindan degerlendirilmektedir, Bu. iic temel boyut,
(1) Elverislilik (deponi yerinin dzelliklerinin depolama isine ne olciide uygun diistiigii), (2) Konum,
{deponi konumunun artilari, eksileri) ve (3) Toplumsal Uygunluk (deponi projesi yapilirsa toplum,
lizerine yaratacagl olumsuz etkiler) olarak tanimlanabilir.

Bu ikinci asamada, 6nce deponi seceneklerinin her biri. biitiin olgiit agisindan puanlandiriimadadair.
Sonra, icerdigi olgiitlerin puanlarina gore her boyut acisindan deponi seceneginin degerlendirilmesi
yapilmaktadir... Boylece, 3 boyutlu, bir degerlendirme uzayinda noktalar olarak, tanimlanmig deponi
secenekleri arasindan planlamaci ve karar vericilerin secim yapilmasi kolaylastirilmig olmaktadir.,

Bu calismada, LAQ' yonteminin esaslari agiklanmakta ve yontemin uygulanmasini gdsteren bir ornek
olarak. Géller Bélgesinin iginde kalan yaklasik 150.000 niifuslu Isparta Kenti evsel kati atiklar igin
deponi seceneklerinin degerlendirilmesi sunulmaktadir.,
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ABSTRACT

Nowadays, gradual increase in world population and. industrial production has enhanced the amount
of residential and- industrial solid waste. Thus, a need for building additional landfill sites has arisen in
order to dispose them safely. In developed, countries, although solid waste can be disposed by various
techniques such as burning in incineration, in developing countries, sanitary landfills are still
employed due to the reasons of economy and environmental protection, The most fundamental
parameter in. landfilling Is the selection of suitable landfill sites.

In this study, a mew evaluation method called Landfill Area Quality (LAQ) has been introduced to
determine appropriate sites for landfilling. The new method will be applied, in two stages.. In the first
stage, landfill sites are decided by considering geological and morphological properties of the site,

excluding the sites under special protection... In the second stage, a number of options for landfill sites

situated in fore-mentioned locations are re-assessed, using three fundamental dimensions described by
a combination of different criteria. These three fundamental dimensions can be defined as

(1) Site Suitability (suitability of the potential, site for waste disposal) (2) Locational Factors
(advantages and disadvantages of the location of land(fill site) (3) Public Acceptability (adverse effects
of landyfill sites on general public)

In the second stage, initially each option for landfill site is rated numerically taking all the criteria,
involved into account Later, each option is re-evaluated according to the rates assigned based on
each of three fundamental dimensions. Therefore, planning engineers and. decision makers can easily

decide for the best option for a landfill site among the available choices of sites in three-dimensional
evaluation space.

In this study, the fundamentals of LAQ Method are explained, in detail and a case study is presented to
evaluate the options for a land(fill site for residential solid waste of the city of-Isparta, situated in the
Lakes Region with a population of 150000.
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Son yillarda, ¢evre planlamasinin gelismesine paralel olarak ¢evre problemleri de artmig ve boylece
bunlara uygulanan c¢oziimlerde belirgin bir sekilde gelismistir;,. Cevre Etki Degerlendirmesi (CED)
cevrenin planlamasinda kullanilan oldukca etkin bir yontemdir., Ilk CED prosediirii 1969 yilinda
Amerika'da basilmistir. CED sistemleri diinyada yaygin bir sekilde olusturulmus ve projelerin
planlama asamasinda ¢evrenin giivenligi icin bir gii¢ haline gelmistir. 1973 yilinda Kanada’da, 1974'te
Avusturalya, 197.5te Almanya, 1976'da Fransa, ve diger iilkelerde uygulanan CED cesitli formlar
seklinde basilmistir (Thors and Thoroddsson, 2003). Bircok iilke kendine 6zgii CED prosediirleri
uygulamakla birlikte, CED icin farkli isimler ve farkli anlamlar da kullanmaktadir (Roberts, 1991),
Oregin Cin., izlanda ve Tiirkiye'de Cevre Etki Degerlendirmesi (CED); Amerika'da Cevre Etki.
Bildirisi (CEB); Yeni Zelanda'da ise Cevresel Etkilerinin Degerlendirilmesi (CED) seklinde ifade
edilmektedir.

Jeotermal. enerji, fosil enerji kaynaklart ile karsilastirildiginda, genelde cevre ile uyumlu iyi huylu
kaynaklar olarak kabul edilir.. Jeotermal enerji kullanimi son 40 yilda gelismistir. Ancak sonugclar,, bu
kaynaklarin da cevresel etkiler yarattigin1 gostermistir, Jeotermal alanlarda mevcut kirlilik glintimtizde
az oranda olsa bile ileride bunun artacagi aciktir., Geg¢miste saklanan ve goz ardi edilen, cevre
problemleri dolayisiyla,, halk, yasalar ve flnans sektorlerinin endustri gelisimine saglayacaklar1 gliven
ve desteklerini, azaltmustir,. Eger hedefimiz gelecekte jeotermal. enerji kullanmak ise bu enerjinin olasi,
cevresel etkilerini acik bir sekilde belirlemek, karst onlemleri almak ve bu etkileri minimize etmek,
gerekmektedir., Jeotermal uygulamalarin cevresel etkileri ile ilgili en. onemli problemler Axtmann
(1975); Ellis (1973); Armannsson and Kristmannsdottir (1992); Hunt (2001) ve Baba (2003) tarafindan
gozden gegirilmistir. Jeotermal kullanim yiizey bozulmasina, akiskan ¢ekilmesi nedeni ile fiziksel ve
kimyasal, degisikliklere, giiriltli,, sicaklik, kimyasal emisyonlara ve kaynagm bulundugu alandaki.
halkin sosyal, ve ekonomik yapisma etki etmektedir.,

Biitiin jeotermal (hidrotermal) alanlar yeraltinda sikigmis sicak akiskanlari igerir, Ancak bu. jeotermal,
kaynaklarin sicakliklar1 ve kimyasal, ozellikleri belirgin, bir sekilde farkli olabilir. Bu. sicak kaynaklar
kullanim i¢in cekildiginde, bulundugu alani etkileyebilmektedir,. Bazi dusiik ve ytiksek sicakliga sahip
jeotermal. sistemler fiziksel cevreye etki edebilmektedir. Jeotermal kaynaklarinin gevresel etkileri
kullanim amaglarina gore farkli, evreler icermektedir. Bu ¢alisma kapsaminda; jeotermal sistemlerde
cevre etki degerlendirmesi ve diinya'dan Orneklerle jeotermal uygulamalarda kaynaklanan cgevre
problemleri irdelenmistir.
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ABSTRACT

In recent years there has been a remarkable growth of interest in environmental issues- sustainability
and improved management of development in harmony with the environment. Environmental impact
assessment (EIA) is the ioof most widely used in environmental management The first EIA process was
established in the USA in 1969. EIA systems have been set up worldwide and. become a powerful
environmental safeguard- in the project planning process. EIA has been established in various forms
throughout the world, beginning -with Canada in 1973, Australia in 1974, Germany in 1975, and
France in 1976 -and later in other countries too (Thors and Thoroddsson, 2003). Many countries have
adopted them own EIA procedures., Every country that has developed- a process for making
environmental impact assessments has given it a different name and some slightly different meaning
(Roberts,, 1991). Forexample; in China,, Iceland and Turkey it is Environmental Impact Assessment
(EIA); the US., version is Environmental Impact Statement (EIS); in New Zealand it is Assessment of
Environmental Effects (AEE).

Geothermal energy is generally accepted as being an environmentally benign energy source,
particularly when compared, to fossil fuel energy sources.. Geothermal developments in the last 40
years, however,, have shown that it is not completely free of adverse impacts on the environment. These

. impacts are becoming of increasing concern, and to an extent which may now be limiting development
History™* shows that hiding or ignoring such problems can be counter productive to development of an
industry because it may lead to a. loss of confidence in that industry by the public, regulatory, and

* financial sectors. If our aim is to further the use of geothermal energy, then all possible environmental
effects should be clearly identified, and- countermeasures devised and. adopted to avoid or minimize
their impact. The most important environmental effect of geothermal utilization have been reviewed by

Axtmann (1975); Ellis (1973); Armannsson and Kristmannsdottir (1992); Huni (2001); Baba (2003).

Geothermal utilization can cause surface disturbances, physical and chemical effects due to fluid
withdrawal, noise, thermal effects and .emission of chemicals as well as affecting the communities
concerned socially and economically.

All geothermal (hydrothermal) fields contain heated fluids trapped beneath the earth, but temperature
and chemical characteristics of the geothermal resource can vary significantly, When these resources
are abstracted for geothermal generation, the environment of an area can be affected,, Some of the low
and high- temperature geothermal systems can have impact on the physical environment,
Environmental impacts from geothermal development will vary? between the various phases of
development Geothermal environmental impact assessment and environmental effects of geothermal
developments in world are summarized in this study.
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0z
Bu calismada Elazig yoresindeki onemli bir metalojenik provens olan Keban'daki cevherlesmelerin

cevreye etkileri arastirlmistir. Bu amagcla yeralti sulan, dere coOkelleri, alg ve yosun Ornekleri
toplanarak ICP/ES ve MS yontemiyle analiz edilmis ve kirlilik yaratan element igerikleri saptanmustir.

Yeralt1 suyu orneklerinde Mg, Ca, S, Fe, F, Mo, Zn, Mo, Ba, Pb, U, Ni, Cd, Co, Ag, Cu, Sb, Se
iceriginin yeralt1 sularindaki normal degerlerin lizerinde oldugu ve (Al, Cd, Cr, Fe, K, Mg, Mn, Na, Pb,
Sb,, SIO2, Tl ve Zn) gibi baz1 toksik elementleri yiiksek oranda icermesi bakimindan bu sularin
icilebilir su niteliginde olmadig1 tespit edilmistir, Ozellikle madencilik faaliyetlerine baglh galeri
kaynaklarinin, kKirletici parametrelerin olugsmasinin baslica nedeni oldugu sanilmaktadir.

Bazi ana ve tali derelerden alman kumlarin -80 +140 mesh boyutunun zayif leaching elementleri
analiz edilmis ve bunlarin As, Cu, Zn, Mo, Ag iceriklerinin yiiksek oldugu belirlenmistir.,

Cesitli alg ve yosun ornekleri Cu, Pb, Zn, Ag, Cd, Cr gibi yiiksek agir metal igerikleri ile dikkat
cekmektedir. Silikat ve Ozellikle cevher minerallerinin bozusmast sonucu bazi elementlerin su
icerisinde yogunlastigi bazi elementlerin ise Fe-Mn oksitler, killer ve bitkiler tarafindan tutuldugu
belirlenmistir.. Su,, dere cOkelleri ve bitki Ornekleri aym zamanda jeokimyasal arama calismalarinda
kullanilabilir.

Kirliligin kaynagim1 ve tc farkh materyaldeki yiiksek element derisimlerini, eski madencilik
faaliyetlerinin ve farkli tiirdeki cevherlesmelerin olusturdugu dusiiniilmektedir.

Anahtar kelimeler: Alg, aramalar, cevre kirliligi, dere kumu, kaynak sulari, yosun.

ABSTRACT

The aim of this study is to determine the effect of mineralization in Keban area one of the largest
metallogenic province of Turkey, on the environment In this respect, element concentrations of
groundwater, stream sediment, algae and moss samples in the area were analyzed by ICP/ES and MSI

It was determined that Mg, Ca, S, Fe, F, Mn, Zn, Mo, Ba, Pb, U, Ni, Cd, Co, Ag, Cu, Sb and Se
contents- of groundwater are above the standards of drinking water and it is also enriched- in some
toxic elements such as Al, Cd,. Cr, Fe, K, Mg, Mn, Na., Pb, Sb, SiO,, T! and Zn., It is believed that
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springs particularly issuing from the mine galleries are probably the main source of pollution
parameters.

Analyses of weak leaching elements of-80 +140 mesh size sands collected from some main river and
creeks indicate high As, Cu, Zn, Mo andAg contents,

Various algae and moss samples are characterized with high Cu, Pb, Zn, Ag, Cd and Cr
concentrations. Due fo most likely -weathering of silicate and ore minerals, some elements were
retained in water while some others were absorbed by Fe-Mn oxides, clays and plants.

. The source qf pollution in water,, stream sediment and plants is derived from previous mining activities
and various types of mineralizations in the area.

Keywords: Algae, environmental pollution, exploration, groundwater, moss, stream sediment
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0z
Dogu Anadolu Ust Triyas yerlesim yash: karmasigin temel baskalagim kayalarindan Pliyo-Kuvatemer
yagh tortul ve korkaya 'ya kadar genis bir acinim igermektedir. Bolgenin kotu 500'lerden 5000'1¢re

kadar yiikselmektedir. Yaklagik dogu - bat1 yonlii cok sayida bindirme ovalan, icermektedir. Van
havzasi, bu baglamda, tipik bir 6rnegi olusturmaktadir.

Bu bolge,, doga dostu, basingl boru sistemiyle enerjii verecek bolgeler igerisinde ilk siraya oturmaktadir..
Bu sistem, sekilestirme caligmalari, da yapildiginda organik tarimin belkemigidir., Bolgedeki su - hava
-toprak, Ucliistiniin gizilgiicli yenilenebilir enefji i ve organik tarim tiretimini daha da artirmaktadir.

Van havzasini da igeren. Dogu Anadolu bolgesi; bu sistemle ve dogayla barig igerisinde lilkenin, enerji
gereksiniminin yarisin1 saglayabilecek duizeydedir, tpekova enerji - organik tannm projesi diger
bolgelere de ornek olabilecektir:. Sarirmehmet, Caldiran - Karasu, Catak, Bagkale, Yiiksekova, Zapsuyu,
Bitlis Cay1, Hizan, Mus ve daha pek. ¢ok akarsu - tarim, alani, ikilisi organik tarim ve yenilenebilir
enerji gizilglicii icermektedir. Bu projenin uygulamaya 8 ay gibi kisa bir slirede sokulmasi dig;er
projeleri tetikleyecektir. Her yeni benzer proje bir sonrakiler igin kaynak olusturacaktir. Dolayisiyla
diger projeler bir onceki projelerin devingenligi, icerisinde siirecektir.

Bu calismaya temel teskil, eden Engil hidroelektrik santrali 2800 yil once Urartular tarafindan
Travertenler icersine kurulmus Sahmaran kanalindan saglanan, suyla calismaktadir. Dust yuksekligi, 30
m dolaylarindadir. Kurulu giicii. 8 MW'tir. 1965'ten buyana Van'a elektrik saglamaktadir. Oysa, Oneri
sistemde diisii 250 m 'nin tlizerindedir. Ayrica 1988'de isletmeye acilan Zernek baraji da diizenli akisi
saglayacaktir. Basincli boru sistemi sulama mevsimi olan Temmuz-Agustos aylarinda da tpekova ile
yamag ve yamag eteklerine kurulacak seki tarimina pompajsiz olarak su saglayacaktir.

Anahtar kelimeler : Fay ovasi; Sekilestirme; Enerji; Organik, tarim.; Jeocevre.
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ABSTRACT

Eastern Anatolia bears a very wide spectrum of rocks ranging front metamorphic basement of Upper
Triassic aged tectonic mélange to Plio-Quaternary aged sedimentary and igneous rocks. Topographic
elevation extends front 500s to 5000s: Numerous elongated, plains have developed due to regional
thrust faults. In this context, Van region is a typical example.

East Anatolia has a great hydroelectricity potential obtained- by environment friendly pressurized
pipeline system.. By the establishment of a. terrace system the pipeline network will be an essential base
Jfor organic farming. The high potential of the trinity water - weather - soil favors organic fanning and

enhances renewable energy production appreciably..

This region including Van basin has high. energy potential to yield half of the national electricity
demand, The Ipekova energy - organic farming project will initiate the others. Sanmehmet, Caldiran -
Karasu, Catak, Baskale., Yiiksekova, Zapsuyu, Bitlis stream, Hizan,, and Mus are typical are examples
Jor stream. - agriculture couple. The completion of this project within the next § months will trigger the
others, Each new project will be a. source fo invest the comings. Hence, the dynamism of the projects
will improve with time persistently.

The Engil hydro electricity power plant works with the water provided by the Shahmaran” canal
constructed within travertine by Urartu 2500 years ago. Head difference is around 30 meters.
Installation power is 3 AfW. it provides electricity since 1965. However, the head potential in the
proposed system is above 250 m. Furthermore, the Zernek dam operating since 1933 at upstream will
regulate annual flow, 17ie pipeline system will provide irrigation water to the Ipekova and the terraces
Jfanned over hillsides and toes of the surrounding mountain chains during the irrigation period, July -

August
Key words; Fault plain; Terracing; Energy; Organic farming; Geoenvironment.
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