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Yeralt1 Suyunda Arsenik Kirliligi ve Saghga Etkileri

Feroze Ahmed

Insaat Miihendisligi Béliimii, Banglades Miihendislik ve Teknoloji Universitesi
Dhaka-1000, Banglades (E-posta: fahmed@ce.buet.ac.bd)

Diinyanin pek ¢ok iilkesinde, uzun siireden beri yeralti suyunun arsenik ile kirlenmesi su temininde
karsilagilan baslica sorunlardan biri olarak bilinmektedir. Arsenik kirliliginin pek c¢ok {iilkedeki sebebi
olarak dogal ve jeolojik olaylar gosterilmistir. Arsenik renk, tat ve koklama ile belirlenemediginden, tarihte
de ideal bir zehir olarak bilinmektedir. Inorganik arsenik, 1987°de Uluslararas1 Kanser Arastirmalar1 Ajanst
(IARC) tarafindan insanlar i¢in kanserojen olarak kabul edilmistir. Arsenik sorunu olan iilkelerdeki
milyonlarca insan i¢gme sularindan yiliksek miktarda arsenik alimina maruz kalmistir. Ulusal igme suyu
standartlarinda 50 pg/L olarak kabul edilen degerin iizerinde arsenik alimina maruz kalan insan sayisi ile
ilgili en ciddi vakalar, Banglades’te 29 milyon, Hindistan’da 4,5 ile 6 milyon, Cin’de 5,6 milyon,
Arjantin’de ise 2 milyon olarak verilmistir. Gida maddeleri, arsenigin viicuda aliminda énemli olan diger
bir aragtir. Arsenikle kirlenmis akiferlerin sulama amagli kullanimi, tarimda, tarimsal faaliyet yapilan
ortamda ve gida zincirinde risk olusturmaktadir. Siirekli arsenik alimina maruz kalinmasi sonucunda ortaya
¢ikan temel bulgular (symptoms), deride renk koyulasmasi (melanosis), deride keratin artis1 (keratosis),
kangren (gangrene), beyin ve kalp disinda viicudun diger kisimlarinda goriilen damar rahatsizligi
(peripheral vascular disorder), cilt kanseri (skin cancer) ve bazi viicut i¢i kanserlerdir (a number of internal
cancers).

Bu caligma, diinya olg¢eginde arsenik sorununun onemi, arsenik zehirlenmesine maruz kalinmasi, olasi
emilim siire¢leri, viicuda alinmis arsenigin metabolizmasi ve viicuttan atilimi {izerinde durmaktadir. Cilt
(skin), mesane (bladder) ve akciger (lung) kanseri ayrica kanserojen olmayan deri lezyonlar1 (skin lesion);
deride keratin artigi-keratosis ve asir1 pigment olusumu (hyperpigmentation) risklerindeki arsenige bagl
artisin, yasam siiresine etkisi ile ilgili tahmin modelleri ve olusabilecek hastaliklarin (disease burden)
kestirimi deginilen konulardir. ABD Ulusal Aragtirma Konseyinin (The National Research Council, USA)
arsenik miktarinda artisin bobrek (kidney), karaciger (liver) ve prostat (prostate) kanserinin yani sira
kardiyovaskiiler (cardiovascular), endokrin (endocrine), iireme (reproductive) ve biligsel (cognitive)
rahatsizliklara neden oldugunu kabul etmesine ragmen, aslinda bunlar kesin kanitlara dayandirilmig
degildir. Igme suyundaki arsenigin viicuda almmasiyla kiiresel Slcekte olusabilecek hastaliklar (disease
burden) 1000 kisi i¢in 1,5-6,7 DALY (Disability Adjusted Life Years - Tahmini Yasam Yili Siiresinde
Azalis) olarak tahmin edilmektedir. Gliney Asya en ¢ok etkilenen bolgelerden biridir, bu bolge i¢in DALY
degerleri 1000 kisi i¢in 6,2 ile 26,5 arasinda degismektedir. Arsenik ile kirlenmis yeralt1 suyunun tarimda
kullaniminin, tarim topragi ve iiriine olan etkilerine de deginilmektedir.

Bu caligma, ayrica Banglades’de igme suyuna baglh kronik arsenik zehirlenmesi (arsenicosis) ile ilgili
ulusal dl¢ekte yapilan tarama programinin sonug¢larini da igermektedir. Programda, kirlenmis s1g kuyularin
(tubewell) bulundugu bolgelerde yasayan 66 milyon insan taranmig, 38.430 i¢me suyuna bagli kronik
arsenik zehirlenme vakasi tespit edilmistir. Deride renk koyulagmasi, deride keratin artisi, deride asiri
keratin artis1 (hyperkeratosis), kangren, 6dem (oedema) ve cilt kanseri (skin cancer) gibi gozle goriilebilen
dermatolojik ve bununla ilgili belirtiler, teshisin asil kaynagini teskil eder. Hindistan’da ki bir aragtirma
ekibi, yalnizca Bat1 Bengal’de 14.000 i¢cme suyuna bagli kronik arsenik zehirlenme vakasi, tespit etmistir.
Banglades ve Hindistan’da arsenige bagl ortalama deri lezyonu (skin lesion) goriilme siklig1, giiniimiizde
igme suyundaki arsenik kirlenme miktarina bagli tahmin edilen cilt kanseri (skin cancer) artisina gore
oldukea diisiiktiir. igme suyundaki arsenik icerigi ile igme suyuna bagl kronik arsenik zehirlenme vakasi,
goriilme sikhig1 arasindaki bolgesel degiskenlik belirgindir. Igme suyuna bagl kronik arsenik zehirlenme
vakasinda artig1 gosteren veriler agisindan yapilan degerlendirmeye gore; esasen Tayvan’a ait verilere
dayali tahmini riskler olmasi gerekenden daha yiiksek degerlerdir veya Banglades ve Hindistan’da goézle
goriilebilen bulgular (symptoms) olayin erken sathalarina ait olabilir; giiniimiizdeki kirlilik seviyelerine
karsilik gelen tahmini etkiler heniiz ortaya ¢ikmaktadir.

Anahtar Sozciikler: arsenik kirliligi, yeraltisuyu, igme suyuna bagli kronik arsenik zehirlenmesi, kanser,
saglik riski, olusabilecek hastaliklar
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Arsenic Contamination in Groundwater and Its Effects on Health

Feroze Ahmed
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Dhaka-1000, Bangladesh (E-mail: fahmed@ce.buet.ac.bd)

Arsenic contamination of groundwater has long been identified as a major water supply problem in
many countries of the world. The cause of arsenic contamination in most countries has been described
as naturally occurring and geological. The presence of arsenic is not detectable by colour, taste or
smell, hence it is historically known as an ideal poison. International Agency for Research on Cancer
(IARC) in 1987 classified inorganic arsenic as carcinogenic to human. Millions of people in the
arsenic affected countries are exposed to high levels of arsenic from drinking water. The worst
exposures to arsenic exceeding National Drinking Water Standard of 50ug/L include 29 million in
Bangladesh, and 4.5 to 6.0 million in India, 5.6 million in China and 2 million in Argentina. Food is
another major route of arsenic ingestion. Arsenic in irrigation water abstracted from contaminated
aquifers has become a threat to agriculture, agro-environment and contamination of the food chain.
The commonly reported symptoms of chronic arsenic exposures are melanosis, keratosis, gangrene,
peripheral vascular disorder, skin cancer and a number of internal cancers.

This paper presents the magnitude of the global arsenic problem, arsenic exposures, and possible
mechanism of absorption, metabolism and excretion of ingested arsenic. The models for estimation of
arsenic associated lifetime excess risks of skin, bladder and lung cancers as well as non-carcinogenic
skin lesion (keratosis and hyperpigmentation) and prediction of disease burden are discussed.
Although The National Research Council, USA acknowledged that other diseases including cancers of
the kidney, liver and prostate as well as cardiovascular, endocrine, reproductive and cognitive effects
can be attributed to excessive arsenic consumption but these are based on less conclusive evidence.
The global disease burden for ingestion of arsenic in drinking water has been estimated in the range of
1.5 — 6.7 DALYs (Disability Adjusted Life Years) perl000 population. The South East Asia is the
worst affected region, the DALY estimates for this region ranged from 6.2 to 26.5 per 1000
population. The effects of irrigation using arsenic contaminated groundwater on agricultural soil and
crops are discussed.

The paper also presents the results of the national screening of arsenicosis cases in Bangladesh. The
program identified 38,430 arsenicosis cases by screening 66 million people living the areas of
contaminated tubewells. The visible dermatological and related manifestations such as melanosis,
keratosis and hyperkeratosis, gangrene, oedema and skin cancer were the main basis of diagnosis. A
research group in India has counted 14,000 arsenicosis cases in West Bengal alone. The average
prevalence of arsenical skin lesion in Bangladesh and India is much lower than the estimated excess
skin cancer corresponding to present level of arsenic contamination of drinking water. The regional
variability in the prevalence of arsenicosis with arsenic content in drinking water is prominent. The
arsenicosis-exposure data suggest that the estimated risks mainly based on Taiwanese data may be an
overestimate or the visible symptoms in Bangladesh and India may be in the preliminary stage, the
estimated effects corresponding to present contamination level are yet to occur.

Key Words: arsenic contamination, groundwater, arsenicosis, cancer, health risk, disease burden
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Aluminyumca Zengin Su Kaynaklarinin Insan Saghgma Etkisi
(Canakkale—Tiirkiye)

Alper Baba', Coskun Bakar”, Handan Isin Ozisik Karaman® ve Fatma Sengiinalp'

! Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Béliimii, Terzioglu Kampiisii,
17020 Canakkale (E-posta: alperbaba@comu.edu.tr)
2 Canakkale Onsekiz Mart Universitesi, Tip Fakiiltesi, Terzioglu Kampiisii, 17020 Canakkale

Bu ¢aligma kapsaminda, bolgedeki su kaynaklarinin insan sagligina etkilerinin degerlendirilmesi hedef
almmustir. Yapilan ¢aligmalar sonucu Canakkale ve ¢evresinde su kaynaklarinin fiziksel ve kimyasal
acisindan cesitlilik gosterdigi, genellikle diisik pH'l1 (pH<5) soguk su kaynaklarinin oldukga altere
olmus volkanik birimlerden kaynaklandig1 goriilmiistiir. Bolgede altere olan ve diisiik pH'l1 bu sularda
Aliimniyum (Al) konsantrasyonlarinin 13 ile 15 ppm arasinda degistigi saptanmigtir. Altere olan
zonlarda gelen kaynak sularinda aliiminyum (Al) degerleri igme suyu icin Onerilen limit degerlerini
(0.2 ppm) olduk¢a agmustir. Bu yoredeki bu tiir sular yore insanlar1 ve diger illerden gelen kisiler
tarafindan yogun bir sekilde igcme suyu olarak kullanilmaktadir. Al’'un kronik maruziyetinin
noropsikolojik sorunlara yol acabilecegi bilinmektedir. Bu ¢alisma kapsaminda yiiksek Al igerikli Eksi
suyun (Kirazli) yorede yasiyan insanlara etkisi incelenmesi amaciyla hidrojeokimyasal, biyolojik ve
norolojik ¢aligmalar yapilmistir.

Anahtar Sozciikler: aluminyum, Biga Yarimadasi, tibbi jeoloji, su ve saglik
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Impact of High Concentration Aluminium in Water Sources
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? Canakkale Onsekiz Mart Universitesi, Tip Fakiiltesi, Terzioglu Kampiisii
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Within the scope of this study, human health impacts of water sources have evaluated. The results
show that water sources have different physical and chemical properties in Canakkale and its
surrounding. Generally, low pH (pH<5) water comes from high altered volcanic rocks in this region.
These water sources also contain high concentration aluminum (Al) which is range from 13 to 15 ppm.
Waters originating from altered formations were shown to contain elevated levels of aluminum that is
higher than the currently effective drinking water quality limit value (0.2 ppm). Many people have
been used these water for drinking. It is known that high concentration of aluminum in water source
impact human health such as neurological effect. Hyrogeochemical properties of water source in
Kirazli Area, which has contain high concentration Al, was evaluated. Also, biological and
neurological studies from local people were done.

Key Words: aluminium, Biga Peninsula, medical geology, water and health
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Flor Elementinin Saghk Acisindan Onemi, Florosis Hastahg
ve Bu Konuda Ulkemizde Yasanan Celiskiler

Umit Demirel

Istanbul Universitesi, Tip Fakiiltesi, 34093 Istanbul (E-posta: udemirel@istanbul.edu.tr)

Diinya Saglhk Orgiitii insanlar igin giinliik flor alim miktarin1 1.5 ppm olarak gerekli gormiistiir. Flor
elementi halk sagligi agisindan gocuk ve erigkinlerde dis ¢iiriglinii 6nleyici etkisi agisindan 6nemlidir.
DSO giinliik flor alimimni hesaplarken yalnizca igme sularindaki flor degerine bakilmayip diger olasi
kaynaklardan saglanan flor miktarmin total olarak hesaplanmasini ve buna goére programlarin
olusturulmasini tavsiye etmektedir. Giinlikk optimal flor miktarinin alimi asildiginda, viicutta gesitli
sistemik etkiler ortaya ¢ikmaktadir. Bunlardan ilki diglerde goriilen ‘dental florosis’ daha ileri safhasi
ise iskelet sistemini tutan ‘iskelet florosisi’ olarak tanimlanan hastaliklar goriilmektedir. Benim 2003
yilinda Van ili Caldiran ilgesinde; bdlgenin volkanik yapisindan kaynaklanan florosis hastaligi ve
2008 yilinda Aydimn Ili Buharkent ilgesinde ;bolgedeki termal sularmn yiiksek diizeyde flor elementi
icermesi ve bu sularin icme ve kullanma suyu olarak kullanilmasindan kaynaklanan florosis
hastaligunin tesbiti ve dnlenmesi amaci i¢in bu bolgelerde genis ¢apli bir aragtirma yapilmis olup bir
plan hazirlanmistir. Basta hiikiimetlerin hazirladign 5 Yillikk Kalkinma Planlart olmak {izere
iilkemizdeki resmi belgelere bakilacak olursa iilkemizdeki florosis hastaligindan hi¢ bahsedilmez. Tam
tersine dis ¢lirtigiinii 6nleme programi ¢ergevesinde flor alim programlarinin tiim yurtta uygulanmast
tavsiye edilmektedir. Ne ilgingtir ki Diinya Saghk Orgiitii ve Birlesmis Milletler Kalkinma Programi
(UNDP)*2006 raporlarinda Tiirkiye florosis hastaliginin yaygin olarak goriildiigii 25 iilkeden biri
olarak gosterilmektedir.

Bu ¢eliskiler 15181 altinda bu konunun biitiin boyutlar: ile ele alan bir proje hazirladim.Basta DSO
olmak iizere diinyanin belirli merkezlerine bu projeyi gonderdim.Hepsinin ortak goriisii Tiirkiyede
florosis hastaliginin belirli bolgelerde ciddi boyutlarda goriildiigii ve bunun igin gerekli politikalarin
ivedilikle olusturulmasi gerektigi yonde olmustur.

Anahtar Sozciikler: flor, Tiirkiye, florosis, dis ¢iiriigii, su, flor hap1
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Fluoride Fluorosis Problem in Turkey Diliemma

Umit Demirel

Istanbul Universitesi, Tip Fakiiltesi, TR—-34093 Istanbul, Tiirkiye (E-mail: udemirel@istanbul.edu.tr )

According to some published research work and the findings of the United Nations Development
Programme (UNDP), fluorosis is still one of the important health problems in Turkey. With the
objecttive of providing a wider perspective to the problem of high levels of fluoride ingestion in
Turkey,this paper presents some basic facts about fluorine exposure and its distribution in the
environment as the primary cause. This study measured flouride content in drinking water, beverages,
food, soil (geological and industry contaminated), blood and urine samples both for humans and
animals. It is believed that the excessive amount of flouride intake is the primary cause of fluorosis
problem in Turkey. This problem is more acute in some regions of Turkey than other regions So all
the authorities support the ‘Fluoride Intake’ program throughout Turkey for prevention of tooth decay.
The issue of fluoride consumption of people and animals in Turkey has never been monitored
carefully and measured. Many studies done lacked coordination as they were done independently and
with no reference or knowledge of results of other studies. Thus, the main question of whether there is
a risk of fluorosis in Turkey or not has never been answered. The factorial effects of fluoride on
people, other living creatures, and the environment need to be examined as well as possible risk levels
at various locations. It is the opinion of this author that a very serious error is made when it is
suggested that there are no risks of fluorosis as long as the content of fluoride in the drinking water
meets the standards. It is even more serious to provide the children with extra fluoride orally on the
false premise that the water they drink does not have enough fluoride. Even more important than
conducting further studies of these health problems is the need to identify and implement practical
measures to control and prevent future exposure to excessive levels of fluoride in the natural water
supplies and other environmental sources.

Key Words: fluor, Turkey, fluorosis, ooth decay, water, fluor table
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Termal Camurlarin Tedavi Amac¢h Kullanimi

Muazzez Celik Karakaya ve Necati Karakaya

Selcuk Universitesi, Jeoloji Miihendisligi Béliimii, Selcuklu 42031, Konya
(E-posta: mzzclk@cukurova.edu.tr)

Minerallerin ve kil minerallerinin tedavi amaciyla kullanimi insanlik tarihi kadar eskidir. Kil
mineralleri terapi amaciyla, ilag katkis1 olarak, spalarda estetik tipta kullanilmaktadir. Farmakolojik
formiillerde sindirim sistemi, diyabet Onleyici, bagirsak yumusaticisi, dermatolojik koruyucu ve
kozmetik amagli kullanimi s6z konusudur. Bu alanlarda kullaniminda killerin yiizey alanlarinin
yiiksek olmasi, absorblama/adsorblama kapasiteleri, reolojileri, KDK, plastik &zellikleri, hidrofilik
ozellikleri, tane boylar1 ve soguma indeksleri, indrt olmalari, zehirli olmamalar1 veya ¢ok diisiik
diizeyde olmalart rol oynamaktadir. Spalarda dermatolojik hastaliklar i¢in kullanildiginda kronik
romatolojik iltihaplanma agrilarini hafifletmektedir. Estetik tipta ise, cilt temizligi ve nemlendirme
amaciyla ve yogun yag metabolizmast bozuklugu, akne ve seliilitle miicadele etmek amaciyla
kullanilmaktadir.

Ulkemizde bir ¢ok kaplicada yerinde olusmus camurlar terapi ve farmakolojik amagla
kullanilmaktadir. Camurlarin tedavide kullanimini sicak mineralli su igerigi, olgunlasma asamalari,
bazi fiziksel ve kimyasal Ozellikleri etkilemektedir. Fakat yapilan incelemelerde bu kaplicalarin
birgogunda ¢amur analizlerinin olmadigi veya yetersiz oldugu gozlenmistir. Giliniimiizde ¢amur
terapilerinin belirli patolojilerin tedavilerinde kullanimmin giderek yayginlastigi gdzlenmektedir.
Ancak kullanilacak ¢amurlarin sertifikalandirilmasi, standart kriterlerin belirlenmesi gerekmektedir.
Artan talebi karsilayabilmek icin yeni rezervlerin arastirilmasi, formiilerin elde edilmesi veya spesifik
tedaviler igin standartlarin olusturulmasi yoniinde iilkemizde bir aragtirma bulunmamaktadir. Halen
termal ¢amur tedavilerinin yapildigi 12 kaplicadan ¢amur ve ii¢ kaplicadan da su 6rnekleri alinarak 6n
incelemeleri yapilmistir. Alinan ¢amur numunelerinden bazilarinin mineralojik bilesimlerinin ve bazi
onemli parametrelerinin de uygun olmadigi dolayisiyla termal camurun Gzelliklerini gdstermedigi
gdzlenmistir.

Anahtar Sézciikler: estetik tip, kaplicalar, kil, peloterapi, termal camur, tibbi jeoloji
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The Use of Thermal Muds for Therapatic Purposes
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(E-mail: mzzclk@cukurova.edu.tr)

The use of minerals and mainly clay minerals for medicinal purposes is almost as old as mankind
itself. Clay minerals are used for therapeutic purposes, in pharmaceutical formulations, spas and
aesthetic medicine. In pharmaceutical formulations, they are used gastrointestinal protectors, oral
laxatives, antidiarrhoeaics, dermatological protectors, cosmetics. The main purposes of clay in
medicinal application is principally due to their high specific area and their absorption/adsorption
capacity, hydrophilic characters, chemical inertness, their CECs, plastic properties, rheology, grain
size, cooling index and low or no toxicity for the patient. They are used in spas to treat dermatological
diseases and to alleviate the pain of chronic rheumatic inflammations. In aesthetic medicine, they are
mainly used to clean and moisturize the skin and to combat compact lipodystrophies, acne and
cellulite.

In our country, clay mud occurring in-situ used in therapeutic and pharmaceutical purposes and in
some spas. Various factors are ruling the quality of a peloid: thermo-mineral water, maturation
processes, physical and chemical features. It is observed that, analytical results of the mud which are
used in the spas were not made or partly made. Nowadays pelotherapy is being more-and-more
focused on specific pathologies and treatments. These applications need a certification and standard
criteria of the thermal mud suitability. In order to able to meet increasingly demand new reserves
should be explored. Formulations and specifications for the treatments they are going to be employed
should be investigated. However, there is not any scientific investigation carried out on mud and their
standards. Thermal mud samples were taken from twelve different spas and three water samples were
taken from in same spas for preliminary investigations. Mineralogic composition and some major
parameters of some of the thermal mud samples were not in required quality of thermal-mud
properties.

Key Words: aesthetic medicine, clay, medical geology, pelotherapy, spa, thermal, mud
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Cal, Siiller ve Bekilli (Denizli, Tiirkiye) Cevresindeki Asbest (Tremolit)
Olusumlarinin Jeolojik, Mineralojik ve Petrografik Olarak incelenmesi ve Bu
Olusumlarin Kanser Riski A¢isindan Degerlendirilmesi

Yahya Ozpiar ve Mustafa Egri

Pamubkkale Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Kinikli Kampiisii, 20017 Denizli (E-posta: yozpinar@pau.edu.tr)

Bu caligma ‘Denizli ilindeki g¢evresel asbest maruziyeti ve solunum sistemlerine etkileri’ konulu
caligmanin, birinci asamasini olusturmaktadir. Bu c¢aligmanin ilk asamasinda Cal, Siiller, Bekilli
ilceleri ve yakin ¢evresindeki asbest olusumlarinin jeolojik, mineralojik ve petrografik incelemeleri
yapilmig, tarim alanlarinda % hacim olarak dagilimlari, bah¢e ve ev duvarlarinda baglayici, ev
iclerinde siva ve cati Ortiisii olarak kullanilan kumlu killerin (geren topragi) asbest lifleri igerip
icermedikleri arastirilmigtir.

Inceleme alanmin temelinde diisiik derecede metamorfizma gecirmis olan metamorfitler yer alir.
Bekilli Grubu olarak adlandirilan metamorfitler, alttan {iste dogru, birbirleriyle gegisli ve uyumlu
olarak gelen Paleozoyik yaghi Karahalli ve Mesozoyik yash Biikriice ve Gomce Formasyolar ile
temsil edilmektedir. Karahalli, Biikriice ve Gomce Formasyinarinda egemen litoloji mermerlerdir. Bu
formasyonlarin lizerine uyumlu olarak, kalksist, serizit-klorit sistler, piemontitli sistler ile temsil edilen
Alt Paleosen-Alt Eosen yasl Salvan Formasyonu gelmektedir. Tiim alttaki birimler {izerine yatay ve
yataya yakim tektonik dokanakla Cokelez Grubuna ait olan ve metacakiltasi, metakumtasi ve
metasilttasi ile temsil edilen Sazak Formasyonu ve Cokelez Kirectaglari gelir. Asbest olusumlari,
Bekilli grubuna ait mermerler i¢inde ve ofikarbonatlara bagl olarak olusmustur. Ofikrabonatlar da
mermerlerin devrik kivriml kanatlarinda gelisen ekayli yapilarda olusmustur. Bu alanlarda serpantinit,
kismen ofikalsite doniismiis serpantinit ve metabazit kiitleleri de yer almaktadir. Ofikarbanatlarin
mikroskopik incelemelerinde kalint1 serpantinit pargalarina ait, dokular (mesh doku) ve tremolit asbest
lifleri belirlenmistir. Elde edilen bulgulara gore asbest olusumlariin protolitlerinin ultramafik ve
mafik kayaglar oldugu anlasiimaktadir. Sahada yaygin olarak yiizeylenen ve asbest liftleri igeren
talk/talk sist olusumlari da kivrimli ve ekayli yapilar i¢inde gelisen ofikarbonatlarla iligkili olarak
olusmustur. Raman spektrometresi ve XRD yontemleri ile yapilan incelemelerde asbest liflerinin
amfibol tiirli asbest (tremolit) oldugu belirlenmistir. Gerek tremolit asbest ve gerekse de tremolit
icerikli talk orneklerinde saptanan mineral parajenezi: tremolit + lizardit + talk + kalsit + kuvars +
hematit + titanit + klorit’ dir. Tremolit igerikli talk ve tremolit asbest igerikli zonlarmm devamini
olusturan tarim alanlar1 ve bu zonlar iizerine yer alan toprak horizonunda, ayrica kiiciik dere kanallar
ile iliskili olan rakimi diisiik alanlardaki aliivyonlarda da (hacimsel yiizdeleri, %1.6—-56 arasinda
degisen tremolit lifleri icerdikleri saptanmistir (Poyrazli’da maksimum %56, Siiller’de maksimum %7
ve Kocakdy’de %2). Diger taraftan Cokelez Formasyonu tabanindaki ekayli zonlarda yer alan ve yore
halk: tarafindan “geren topragi” olarak adlandirilan kumlu kil olusumlarinda mikroskop, XRD, SEM
incelemelerinde asbest liftlerine rastlanmamustir.

Sonug olarak, caligilan alandaki tremolit asbest olusumlarinin sikligi ve yayilimlart g6z Oniine
alimdiginda Poyrazli, Ekizbaba, Siiller ve Kocakdy gibi yerlesim alanlarinda solunum sistem,
hastaliklarmma yakalanma riskinin fazla olabilecegi sonucuna varilmis ve o nedenle bu yerlesim
alanlarinda tibbi ¢aligmalar baglatilmistir.

Anahtar Sozciikler: Denizli, tremolit asbest, geren topragi, ofikarbonat, kanserojen, solunum sistemi
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As Geological, Mineralogical and Petrgraphical Investigation of Tremolite
Asbestos Occurrences Around the Cal, Siiller and Bekilli (Denizli, Turkey) and
Evaluation from Cancer Risk Assessment of these Occurrences
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This work is the first stage of investigation on ‘Environmental asbestos exposure in Denizli and its
effects on respiratory system’. The first stage of studies, in the Cal, Siiller and Bekilli and its
surrounding areas, the investigation of geological, mineralogical and petrographical of asbestos
occurrences were made. Distribution of asbestos formation, mineral species, which the protolith rock
of asbestos fibers were determined, in addition, distribution as volume per cent within agricultural area
and as binding material for making house wall, in addition roof cover sandy clay named as ‘geren
toprag1l’ whether has asbestos fibers or has not asbestos fibers were investigated.

At basement of investigation area are found metamorphic rocks named Bekilli Group indicating low-
grade metamorphism. From bottom to top, Bekilli Group is represented Karahalli Formation in
Paleozoic age and Biikriice and Gomce Formation in Mesozoic age, which they are found as
horizontally and vertically transition. Bekilli Group is overlain by Salvan Formation in lower
Paleocene and lower Eocene age. The Dominant lithology of Karahalli, Biikriice and Gomce
Formation are marbles. Salvan Formation is represented by calcschist and serizite quartzschist and
piemontite marble. All of these units are tectonically overlain by Cokelez Group represented by Sazak
Formation represented by metaconglometarate, metasandstone and metasiltstone and Cokelez
Limestone. Asbestos occurrences are found in marble and in ophicarbonate belonging to Bekilli
Group. Ophicarbonate zones exhibit in structure of folding and thrusting. Ophicarbonate zones and its
surrounding areas have the exposures of serpentinite and serpantinite having been transformed
ophicalcite and metabasalt are located. According to the microscopically examination of
ophicarbonates were seen the mesh texture belonging to remnant serpentine parts and tremolite fibers.
It is understood that protolith of tremolite asbestos was the ultramafic and mafic rocks. In the field,
talc and talc schist occurrences containing tremolite asbestos belonging to ophicarbonate are also
related with folding and thrusting structure. According to the results of XRD and Raman spectrometry
investigations as amphibole type asbestos minerals to be tremolite asbestos were determined.
According to results of microscope and XRD investigations, mineral paragenesis determining of
tremolite asbestos and also talc containing tremolite fibers occurrences is tremolite+ lizardite + talc +
calcite + quratz + hematite + titanite and chlorite. Both of agriculture areas, which are located the
prolongation of talc and asbestos occurrences and main asbestos rocks are overlain by soil zones and
also alluvium which is located in the low altitude areas contain of tremolite fibers (as percent volume)
have the maximum amount of 1.6 and 56 % fibers (as percent volume, in Siiller town max. 7%, in
Kocakoy village max. 2% and in Poyrazl village max. 56%) were determined. On the other hand,
according to SEM and XRD method, in the roof cover sandy clay named as “Geren topragi” from
villages citizen did not contain of tremolite fibers were seen.

As result, worked areas are given to take in view that density and distributions of tremolite asbestos
fibers, which are situated at Poyrazli, Ekizbaba, Kocakoy villages and Siiller town may be risk
respiratory system for citizen were satisfied and at the location of previously mentioned, medical
studies were begun.

Key Words: Denizli, tremolite asbestos, roof cover sandy clay, ophicarbonate, carcinogenic,
respiratory system
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Madencilik Faaliyetlerinin Tibb1 Jeoloji Acisindan Degerlendirilmesi:
Biga Yarimadasi (Can-Canakkale)

Alper Baba', Orhan Giindiiz?, Dilsad Save’, Gii!bin Giirdal', Serdar Siiliin’,
Mustafa Bozcu' ve Hasan Ozcan®

! Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Boliimii, Terzioglu Kampiisii,
17020 Canakkale, Tiirkiye (E-posta: alperbaba@comu.edu.tr)
2 Dokuz Eyliil Universitesi, Cevre Miihendisligi Béliimii, Tinaztepe Kampiisii, Buca 35160, Lzmir
3 Marmara Univeristesi, Ti ip Fakiiltesi, Halk Saglhgi Anabilim Dali, Istanbul
# Canakkale Onsekiz Mart Universitesi, T oprak Boliimii, Terzioglu Kampiisii, 17020 Canakkale

Incelenen alan, Biga Yarimadasi’nda Kazdag: yiikseliminin kuzeybatisinda yaklasik KD—GB uzaniml
bir dag arast havzadir. Bu havza, ge¢ Eosen’den baslayarak Pliyo—Kuvaterner’e kadar cesitli
donemlerde etkin olan volkanizmalarin {iriinii volkanoklastiklerle birlikte ¢cokelmis denizel, lagiiner ve
golsel kirmtili kayaclart igcermektedir. Dolayisi ile bolgede sedimenter ve hidrotermal kaynakli maden
yataklar1 bulunmakta ve ekonomik olarak degerlendirilmektedir. Bu ¢alisma kapsaminda, bolgedeki
madencilik faaliyetlerinin ¢evre ve insan sagligina etkilerinin degerlendirilmesi hedef alinmistir. Bu
amag i¢in oncelikle proje sahasinin jeolojik ve hidrojeolojik haritalarinin revizyonu yapilmis; toprak,
komiir ve kiil Orneklerinde mineralojik ve jeokimyasal analizler gerceklestirilmis; yiizey ve
yeraltisularinda major ve mindr elementler, agir metaller ve izotop degerleri Ol¢iilmiis; ve, bolge
halkindan biyolojik &rnekler (sa¢ ve kan) toplanarak analiz edilmistir. Bu ¢aligmalari takiben, termik
santral atiklariin toksik test analizleri gereklestirilmis, yoredeki hava kirliligi parametreleri
irdelenmis ve elde edilen biitiin parametreler istatiksel olarak degerlendirilmistir. Bu veriler CBS
ortamina aktarilmis, analiz edilerek tematik haritalari olusturulmus, kirlilik yayilimu ile ilgili haritalar
yapilmisg, halk saglig1 ve kirlilik parametreleri iligkilendirilmistir.

Anahtar Sézciikler: Biga Yarimadasi, ¢cevre, madencilik, tibbi jeoloji, su ve saglik
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The project area is a NE-SW-oriented watershed situated in a mountainous region to the northwest of
Ida Mountains in Biga Peninsula. This basin contains marine, lagoon and lake sediments precipitated
with volcanoclastics that occurred as a result of the volcanism which was effective in various periods
from the late Eocene to Plio—Quaternary. Thus, the region has several sedimentary and hydrothermal
mineral deposits, which are economically extracted. Within the scope of this study, the environmental
and human health impacts of these mining activities were investigated. Accordingly, revisions of
geological and hydrogeological maps of the region were performed; mineralogical and geochemical
analysis on soil, coal and ash samples were conducted; anion-cation, heavy metal and isotope analysis
on surface and subsurface water samples were undertaken; and, biological samples (hair and blood)
from local people were collected and analyzed. Then, toxic test analysis was performed on thermal
power plant wastes and local air quality parameters were assessed and statistical analysis of all
parameters was conducted. These data sets were taken to the GIS platform for further analysis and
thematical mapping with regards to determining the extent of pollution distributions, which are then,
associated with human health results.

Key Words: Biga Peninsula, environment, mining, medical geology, water and health
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Asit Maden Sahalarinin Olusumunda Mikroorganizmalarin Rolii
ve Biyojeokimyasal Prosesler
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(E-posta: ncelik@itu.edu.tr)
? Department of Chemistry and Geochemistry, Colorado School of Mines,
1500 Illinois Street, Golden, CO 80401, USA
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Mikroorganizmalar mineral ve metallerin ¢oziinmesinde, tasinmasinda ve depolanmasinda ana rol
oynarlar. Ozellikle Fe, S, O ve C gibi elementlerin dongiisiinii etkileyen bakteriler, asit maden
sahalarinin (AMS) olusumunda da etkilidirler. Siilfiirli minerallerin, biyolojik ve kimyasal olarak
ayrigmasi maden sahalarinda asit olusumunun ana kaynagidir. Asit maden sahasi/sulari olarak (AMS)
bilinen bu ortamlar giiniimiizde madencilik faaliyetleri nedeniyle olusan en yaygin ¢evre problemidir
ve yiiksek asidite ve metal icerigine sahip olmalar1 nedeniyle ekolojik hayat1 énemli oranda tehdit
etmektedir. Uygun iyilestirme metotlarmin gelistirilmesi, siilfiirlii  minerallerin  oksidasyon
mekanizmalarinin ve ortamdaki mikroorganizma topluluklarinin belirlenerek biyojeokimyasal
proseslerin agiga konmasina baglhidir.

Biyojeokimyasal prosesleri ortaya koymak i¢in pirit, sfalerit ve galen biyolojik ve kimyasal olarak
AMS’nmi temsil eden laboratuar kosullar1 (pH <3, aerobik ve anaerobik)) altinda oksitlenmistir.
Biyolojik deneylerde (Acidithiobacillus ferroxidans ile) diisen pH ve artan siilfat nedeniyle pirit,
sfalerit ve galen minerallerinin kimyasal reaksiyonlara oranla hizla oksitlendigi belirlenmistir.
Sfaleritin biyolojik olarak oksitlenmesi sirasinda iz metallerin (Cu, Pb, Co, Cd, Mn, Fe)
konsantrasyonu hizla artarken, kimyasal reaksiyonlarda oldukg¢a diisiik oldugu tespit edilmistir. Deney
verileri degerlendirilerek, siilfiir minerallerinin oksitlenmesinde bakterilerin rolii ve biyojeokimyasal
reaksiyonlar tartisilacaktir.

Anahtar Sézciikler: asit maden sahasi, mikroorganizma, siilfiir, metal, rehabilitasyon, biyojeokimya
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Microorganisms play a predominant role in the solubilization, transport, and deposition of metals and
minerals in the environment. Bacteria which regulate Fe, S, O and C cycles also have influences on the
formation of AMD. The main source of acid production in AMD is biological and chemical
weathering of sulfur minerals. The environments known as AMD is one of the most common
environmental problems developed during mining activities and are harmful to ecological life due to
high heavy metal concentrations and acidity. In order to develop proper remediation strategies it is
vital to elucidate oxidation mechanism of sulfur minerals, microbiological community and
biogeochemical processes in the environment.

In order to elucidate biogeochemical processes, pyrite, sphalerite and galena were oxidized as
biological and chemical under AMD conditions (pH<3, aerobic & anaerobic). In the biological
experiments these minerals were oxidized faster compared to the chemical ones due to lower pH and
increasing sulfate concentrations. In contrast to chemical incubations, , trace metals concentrations
(Cu, Pb, Co, Cd, Mn, Fe) increased significantly during biological oxidation of sphalerite. Based on
the experimental results, oxidation mechanisms of sulfur minerals and bacterial influences on the
oxidation mechanisms will be discussed.

Key Words: acid mine drainage, microorganism, sulfur, metal, rehabilitation, biogeochemistry
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Ikincil Minerallerin Asidik Drenaj Olusumundaki Rolii

Mehmet Karadeniz

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi Baskanlig,
06520 Ségiitozii, Ankara (E-posta: mehmetk@mta.gov.tr)

Pirit, pirotin ve markazit gibi siilfiirlii demir mineralleri igeren siilfiirlii komiir, baz metal, degerli
metal ve uranyum yataklarinda rastlanan asit maden drenajinin olusumu ¢ok sayida faktdre bagh son
derece karmasik bir siirectir. Genel bir ifadeyle, temel bilesenler olan hava, nem ve tetikleyici mineral
ile birlikte siilfiir oksitlenme iriinlerinin ortaya ¢ikisinda rol oynayanlar birincil, olusan asidi
ndtlirlestiren veya tepkime iirlinleriyle tepkiyenler ikincil, asidin tasinmasinda ve tiiketilmesinde etken
olanlar ticiinciil faktorler olarak kabul edilir. Bunlar kaynak, ¢evre veya diger etmenler niteliginde
olup, jeokimyasal, kimyasal, fizikokimyasal ve biyokimyasal mekanizmalardan biri ya da daha
fazlasinda yer alarak olusum siirecini dogrudan veya dolayli bigimde etkilerler. Asit maden drenaji,
0ziinde, minerallerin ¢oziinmesi, ardindan kati hale gegerek cokelmesi ve yeniden ¢Oziinmesiyle
sekillenen siirecler dizisidir. Bu siireglerin sonunda meydana gelen drenajin kimyast birbirini takip
eden li¢ asamada sekillenir.

Ilk ¢bziinmeyi takiben ¢dzelti atmosfer etkisine maruz kaldiginda oksitlenme, seyrelme, karisma,
buharlagsma ve noétiirlesme gibi siirecler mineral presipitasyonunu dogurur ve artik yiginlari, maden
atiklar1 ve yiizey akintisi kiyilar1 gibi degisik alanlarda ikincil mineral olusumlar1 meydana gelebilir.
Ugiinciil (kuruma esnasinda gdzenek sulari kaynakli olarak kristallesenler), hatta dordiinciil
(kurutulmus 6rneklerin laboratuarda depolanmalari sirasinda oksitlenmeyle olusanlar) mineral olusum
stireglerinden s6z edilmektedir. Cokelen mineral gruplari iginde siilfatlar, metal oksitler, hidroksitler,
karbonatlar, fosfatlar, arsenatlar, halitler ve ikincil siilfiirler olabilir. Coziiniirliikleri kolay ¢6zilinlirden
¢Oziinmeze kadar genis bir yelpazede degisiklik gosterebilir. Burada ¢oziinmeleriyle drenajin
asiditesini etkileyen siilfatlar, karbonatlar ve hidroksitler arasinda ¢oziiniirliigii yiiksek olanlar ile
metal depolama 6zelligi bulunanlar asidik drenaj acisindan énemlidir. ikincil mineral gruplar icinde
stilfatlar en biiyiik grubu teskil etmektedir. Siilfiirlerin en bol bulunanlari pirit ve pirotin oldugundan,
onlarin oksitlenmesiyle ortaya ¢ikan demir siilfatlar da en yaygin ikincil minerallerdir.

Genel anlamda, kolay ya da uygun kosullar altinda ¢oziinebilen mineraller drenaj niteliginde
belirleyicidirler. Dogal olarak, ikincil mineral olusumlarinda maden yatagmnin jeokimyasal yapist
mineralojik bilesimleri agisindan 6nemli iken, pH’mn seviyesine gore baskin olan Fe*" ve Fe'
iyonlarinin ayricalikli rol oynadiklar agiktir. Coziiniirliikleri ise daha ¢ok yagis, sicaklik, nem, pH gibi
dis etkenlere baglidir. Bu g¢er¢evede, drenajin kimyasal nitelikleri baglaminda stilfatlar ve karbonatlar
daha etkili olurken, alunit-jarosit grubu kisitli ¢éziiniirlikleri nedeniyle su kalitesine daha az etki
ederler. Zor ¢oziinen ikincil mineral olusumlar1 drenaj niteligine etki etmiyor goriinse de, drenajin
kirlilik yiikiinii azaltmalar1 nedeniyle 6nemlidirler.

Anahtar Sézciikler: asit maden drenaji, ikincil mineral, ¢éziiniir siilfat, jeokimya, presipitasyon
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Acid mine drainage formation that is seen on sulfidic coal, base metal, precious metal and uranium
deposits containing sulfidic iron minerals such as pyrite, pyrotite, marcasite is a very complex process
that belongs to many factors. In general, factors that playing rol on the appearances of products of
sulfide oxidation together with main constituents like air, moisture and triggering mineral is regarded
as primary, that neutralizing acid or reacting with reaction products regarded as secondary and that
acting to carry and to consume acid regarded as tertiary factors. These are source, environmental or
other factors and affect formation process directly or indriectly as taking place in one or more of
geochemical, chemical, physicochemical and biochemical mechanisms.

Acid mine drainage is essentially, a series of processes in which primary minerals dissolve at first,
then they precipitate after solidification and dissolve once again. The chemistry of drainage that occurs
as a result of these processes is determined by three consequent stages. After the first dissolution, if
the solution is exposed to atmosphere, some processes such as oxidation, dilution, mixing, evaporation
and neutralization cause mineral precipitation and secondary mineral formations may result in on
different fields like tailing hips, mine wastes and bank of streams. It is mentioned that tertiary
(crystallized ones from pore waters during drying) even quaternary (oxidation of dried samples during
the deposition in laboratories) mineral formation processes is observed. Among the precipitating
mineral groups sulphates, metal oxides, hidroxides, carbonates, phosphates, halides and secondary
sulfides can take places. Their solubilities may change from easily soluble to non-soluble in a wide
range. Here, among sulphates, carbonates, and hydroxides, the ones that having high solubilities and
metal storing feature is more important from the point of acidic drainage. Sulfates are the largest group
in secondary minerals. Also, since pyrite and pyrotite the most abundant seen sulfides, iron sulphates
are the most common secondary minerals which are the oxidation products of them.

Generally, minerals that can dissolve easilly or under appropriate conditions are determining factor in
drainage quality. Naturally, as geochemical structure of mine deposit is important in terms of
mineralogical composition, it is clear that Fe*" and Fe’* ions which are dominant belong to pH level
play concessive role. Their solubilities mostly depend on external factors such as precipitation,
temperature, humidity, pH. In this frame, as sulphates and carbonates are more effective in the context
of drainage quality, because of being poorly soluble, alunite-jarosite group minerals affect drainage
quality less. Eventhough, hardly soluble secondary mineral formations seem to be inconclusive on
drainage quality, they are significant due to decreasing metal load.

Key Words: acid mine drainage, secondary mineral, soluble sulphate, geochemistry, precipitation
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Gorgii Pb-Zn Yatag Cevresinde Toprakta Ag, Ba, Cd, Pb
ve Zn Dagilimi, Malatya, Tiirkiye
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Malatya’nin yaklagik 20 km batisinda yer alan Gorgii Pb-Zn yatagi uzun yillardir isletilen karbonat,
stilfiir ve siilfat mineralleri bakimindan zengin bir yataktir. Simitsonit, galen, sfalerit ve barit yatagin
ana bilesenlerini olusturmaktadir. Ayrica anglezit, serlizit, pirit ve eser miktarda altin ve kalkopirit
yatak icerisinde bulunmaktadir.

Dogal siire¢ icerisinde cevher minerallerinin bozusmasi ile metaller ¢evredeki toprak igerisinde
dagilmaktadir. Bu metal dagilimina isletme sirasinda yatak ¢evresinde biriktirilen pasalarin da katkisi
olmaktadir. Bu ¢alismada cevherlesmeyi olusturan minerallerin baslica bilesenleri olan Ag, Ba, Cd, Pb
ve Zn metallerinin toprak icerisindeki dagilim1 incelenmistir.

Bu amagla yatak ile Malatya-Kayseri karayolu arasinda kalan alanda toprak orneklemesi yapilmis ve
alinan 53 toprak drneginin kimyasal analizleri yapilmistir.

Analizi yapilan elementlerin mesafeye gore dagilimi incelenmis, bu elementlerin bolgedeki
hidromorfik dagilim sekilleri ortaya konmustur. Inceleme konusu metallerin topraktaki maksimum,
medyan ve standart sapma degerleri sirasiyla asagidaki gibidir: Ag: 2508, 61 ppb ve 350; Ba: 1414,
180 ppm ve 225; Cd: 54, 0,7 ppm ve 8; Pb: 7082, 64 ppm, ve 1008; Zn: 9094, 127 ppm ve 1339. Bu
metaller arasinda olduk¢a kuvvetli pozitif korelasyon bulunmaktadir (parantez igindekiler Pearson
korelasyon katsayisi (1,)): Zn-Cd (0,89), Pb-Ag (0,85), Pb-Cu (0,57), Cd-Ag (0,96), Cd-Pb (0,83), Ag-
Ba (0,88), Ag-Zn (0,88), Ba-Zn (0,55), Pb-Zn (0,94) ve Cd-Ba (0,89).

Anahtar Sozciikler: Gorgii, metal dagilimi, Pb-Zn, toprak
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Gorgii Pb-Zn deposit is rich in carbonate, sulfur and sulphate. The mine has been active for a long
time and is located at twenty kilometers west of Malatya. Major minerals in the deposit are galena,
sphalerite, smithsonite (the dominant ore mineral), anglesite, cerussite, pyrite-marcasite and minor
gold and chalcopyrite.

The metals are distributed in the soil by alteration of the ore minerals in the natural circulation. The
wastes also contributed to metal distribution. In the study, major ore minerals (Ag, Ba, Cd, Pb and Zn)
were studied in order to elucidate to distribution in the soil.

In this purpose, fifty-three soil samples were collected from between ore deposit and Malatya-Kayseri
motorway and analyzed by ICP-MS. The elements were studied to distribution according to distance
and determined hydromorphic shapes in the area of these elements.

Maximum, median and standard deviation values of the metals in the soil are below, respectively. Ag:
ppb 2508, 61 and 350; Ba: ppm 1414, 180 and 225; Cd: ppm 54, 0,7 and 8; Pb: ppm 7082, 64 and
1008; Zn: ppm 9094, 127 and 1339. There is strongly positive correlation between these elements
according to Pearson correlation coefficient (rp): Zn-Cd (0,89), Pb-Ag (0,85), Pb-Cu (0,57), Cd-Ag
(0,96), Cd-Pb (0,83), Ag-Ba (0,88), Ag-Zn (0,88), Ba-Zn (0,55), Pb-Zn (0,94) and Cd-Ba (0,89).

Key Words: Gorgii, distribution of metals, Pb-Zn, soil
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Komiir madenciliginde; komiiriin ¢ikarilmasi, depolanmasi, yakilmasi ve yanma sonrasi olusan atik
riinler dahil bir ¢ok siire¢ gerekli dnlemler alinmadig1 takdirde ¢evre ve insan sagligi acisindan
onemli problemler olusturabilmektedir. Dolayisi ile ticari amacglar ig¢in belirlenen komiir kalite
parametrelerinin kapsami genisletilmekte, ¢evre ve insan sagligi agisindan dnem tasiyan parametreler
de bu ¢alismalara dahil edilmektedir.

Bu ¢alismada Can havzasi komiirleri ve bu komiirlerin kullanildigt Can Termik Santralinden
kaynaklanan atiklar, ICP-AES ve ICP-MS yontemleri ile toksik element igerikleri agisindan
incelenmistir.

Cevre ve insan sagligi acisindan risk tagiyan komiirdeki iz elementler As, B, Ba, Be, Cd, Co, Cu, F,
Hg, Mo, Ni, Pb, Sb, Se, Sn Tl, Th, V, U ve Zn dur. Bu elementler icerik ve kdken agisindan
degerlendirilmistir. Elementlerin konsantrasyolarina ait sinir degerler, oncelikle Tiirkiye ve Diinya
komiirleri igin verilen smir degerler ile karsilagtirlmisdir. Bu degerlendirmelere goére As (maks:
6413.5 ppm), U (maks: 64.5 ppm) ve V (maks: 459 ppm) konsantrasyonlar1 verilen standart degerlerin
tizerindedir. Bu havzada ozellikle YayakOy sahasinda As degerleri dikkat ¢ekici oranda yiiksek
bulunmustur. Elementlerin kokenleri; element konsantrasyonlari, kiil ve kiikiirt arasindaki korelasyon
verilerine dayanarak belirlenmistir. iz elementler hem icerik hem koken acisindan (organik ve/veya
inorganik) havzada farkli 6zellikler tagimaktadir.

Komiir yakith Can Termik Santralinden (akigkan yatakli) elde edilen ugucu kiiller ASTM 618
standardina gore C smifindadir. Farkli donemlerde alinmis kiillerdeki agir metallerin
konsantrasyonlar1 genel olarak Diinya ortalama smir degerleri i¢indedir. Ancak kiillerin element
konsantrasyonlar1 termik santralde yakilan komiir kalitesi ve santralde kullanilan kire¢ miktarina bagl
olarak donemsel farkliliklar sunmaktadir. Ornegin, 2006 yilinda ugucu kiillerde Zn ve As ortalama
degerleri sirasi ile 117.5 ppm ve 71.64 ppm iken bu degerler 2008 yilinda ise 67.5 ppm ve 582.23 ppm
olarak Ol¢lilmiistiir. Yapilan incelemeler kiillerin bilesiminde bulunan toksik elementlerin suya ve
topraga gegerek cevresel agidan risk olusturdugunu gostermektedir. Bu nedenle havzada bulunan kiil
atik depolama sahasinin gézlem altinda tutulmasi son derece 6nemlidir.

Anahtar Sozciikler: Komiir, ucucu kiil, ¢cevresel etki, Can havzasi
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Environmental Impact of Coal and It’s Ash in Can Basin

Giilbin Giirdal &Alper Baba

Canakkale Onsekiz Mart University, Department of Geological Engineering, Terzioglu Campus,
TR—-17020 Canakkale, Turkey (E-mail: ggurdal@comu.edu.tr)

Coal mining activities including many processes such as production, stock, combustion and
combustion wastes led to the environmental and health problems without any sufficient prevention.
Consequently, the commercial coal quality data are extended to contain information such as the other
parameters that could help in evaluating the potential environmental and human health impacts of
coal.

In this study, Can basin coals and wastes from Can thermal power plant have been studied using ICP-
AES and ICP-MS methods in order to investigate the origin and concentration of toxic elements.

Elements which may have risk for environmental and health hazards are As, B, Ba, Be, Cd, Co, Cu, F,
Hg, Mo, Ni, Pb, Sb, Se, Sn TI, Th, V, U and Zn . These elements are evaluated for their origin and
distribution in lignite. The concentrations of these elements are compared with the range of Turkish
and World coal averages. According to the data, the contents of As (max: 6413.5 ppm), U (max: 64.5
ppm) and V (max: 459 ppm) was found to exceed the given standard value. Especially As value is
extremely high in the basin around Yayakdy region. Elemental modes of occurrence in coal are treated
using correlation data with element concentration, ash and sulphur contents. Concentration and origin
(organic and/or inorganic) of the elements have a different character in Can basin.

Fly ashes from coal-fired Can thermal power plant are classified as C class based on ASTM 618
standard. The heavy metal concentrations of fly ash taken from different period are within the range of
world average. However, the concentration of elements of fly ash varies due to the used-coal quality
and the content of using lime in different periods. For example, the contents of Zn and As in fly ash
are 117.5 ppm and 71.6 ppm respectively in 2006 but values of these elements were measured as 67.5
ppm and 582.2 ppm in 2008. The results of this study showed that the toxic elements in fly ash have a
risk for water and soil. That’s why; it is recommended that extra care should be taken for disposal site
of fly ash.

Key Words: coal, fly ash, environmental impact, Can basin
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Mersin-Tarsus Arasindaki Bolge Topraklarinda ve Yeralti Sularinda
Nitrat ve Nitrit Diizeylerinin Karsilastirilmasi

Mehmet Ali Kurt, Ciineyt Giiler, Musa Alpaslan ve Can Akbulut

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
33343 Ciftlikkoy, Mersin (E-posta: malikurt@mersin.edu.tr)

Mersin ilinin dogusunda yer alan inceleme alani; tarimsal (6zellikle seracilik) ve endiistriyel
faaliyetlerin birlikte ve yogun olarak goriildiigii bir alandir. Bu ¢alisma ile bolgedeki topraklarda ve
yeralt1 sularindaki nitrat ve nitrit diizeylerinin belirlenmesi ve alansal dagilimmin Cografi Bilgi
Sistemi (CBS) yardimiyla belirlenmesi ve potansiyel kirletici kaynaklarinin ortaya konulmasi
amaglanmigtir. Bu amagla, Mersin-Tarsus arasinda kalan bolgeden Agustos 2007°de 208 toprak 6rnegi
(0—15 cm derinlikten) ve 157 yeraltt suyu 6rnegi alinmigtir. Toprak Orneklerinden nitrat ve nitritin
ekstraksiyonu 2,0 N KCI ¢ozeltisi ile yapilmis olup, elde edilen sivinin ve alinan su érneklerinin nitrat
ve nitrit icerikleri spektrofotometre ile belirlenmistir. Elde edilen sonucglara gore; bolgedeki
topraklarda nitrat degerleri 101478 mg/L arasinda degisirken; nitrit degerleri 0,0-9,6 mg/L arasinda
degismektedir. Yeralt1 sularinda ise nitrat degerleri 0—1834 mg/L araliginda degisirken; nitrit degerleri
0,0-10,3 mg/L arasinda degismektedir. Bolgedeki toprak ve yeralti sularindaki nitrat ve nitrit
dagilimlarmin CBS yardimiyla yapilan karsilastirmasi sonucunda bu dagilimlarin birbirlerine
benzerlik gostermedikleri saptanmustir. CBS ortaminda {iretilen ¢esitli tematik haritalar
incelendiginde; yeralti sularindaki yiiksek nitrat ve nitrit konsantrasyonlarinin daha ¢ok yerlesim
alanlar1 ve sanayi faaliyetlerinin yogun oldugu bolgelerde goriildiigii; topraklardaki yiiksek nitrat ve
nitrit konsantrasyonlarinin ise tarimsal faaliyetlerin yogun oldugu bélgelerde goriildiigii belirlenmistir.

Anahtar Sézciikler: nitrat, nitrit, toprak, su, Deligay, Tarsus Cay1, Cografi Bilgi Sistemi
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Comparison of the Nitrate and Nitrite Levels in Soils and
Ground Waters of the Area Between Mersin and Tarsus

Mehmet Ali Kurt, Ciineyt Giiler, Musa Alpaslan & Can Akbulut

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ciftlikkoy,
TR-33343 Mersin, Turkey (E-mail: malikurt@mersin.edu.tr)

Study area is located east of the city of Mersin where both agricultural (especially greenhouse
cultivation) and industrial activities are very intense. Aims of this study were; to determine nitrate and
nitrite levels in soil and ground water samples collected from the area and their spatial distributions
using a Geographic Information System (GIS); and to find out their potential sources of pollution.
With this purpose, 208 topsoil samples (from a depth of 0—15 cm) and 157 ground water samples were
collected in August 2007 from the area between Mersin-Tarsus. Extraction of nitrate and nitrite from
soil samples was carried out using a 2.0 N KCI solution and nitrate and nitrite concentrations of
obtained extracts and collected ground water samples were determined by spectrophotometer.
According to results obtained from this study; nitrate concentrations in soil samples range between
10-1478 mg/L; whereas nitrite concentrations range between 0.0-9.6 mg/L. In ground water samples,
however, nitrate concentrations range between 0-1834 mg/L; whereas nitrite concentrations range
between 0.0-10.3 mg/L. Comparison of the spatial distribution of nitrate and nitrite in soils and
ground water of the area using GIS revealed that their spatial distributions do not show a strong
correlation. Examination of thematic maps produced by GIS indicate that high nitrate and nitrite
concentrations in ground water generally occur around settlement areas and industrial facilities;
whereas, high nitrate and nitrite concentrations in soils of the area generally occur in places where
agricultural activities are very intense.

Key Words: nitrate, nitrite, soil, water, Delicay, Tarsus river, Geographic Information System

525



62. Tiirkiye Jeoloji Kurultay1, 13—17 Nisan 2009, MTA — Ankara

Cevremizdeki Dogal Radyoaktivite ve
I¢cme Sularindaki Uranyumun Saghga Etkisi

Yiiksel Atakan

Radiation Protection Consulting Office, Mannheimer Str. 15, 64646 Heppenheim,
Almanya (E-posta: ybatakan@gmail.com)

Toprak, su, hava, bitki ortiisii, besinler ve yap1 malzemesi gibi daha bir¢ok ortamda bulunan dogal
radyoaktif maddeler viicudumuzu distan ve igten iginliyorlar. Her gesit toprakta kilogram bagina
ortalama olarak 500 Bq diizeyinde dogal radyoaktif madde bulunmakta (Radyoaktivite birimi olan
1Becquerel: Saniyede 1 bozunma gosteren radyoaktif madde miktar1). Bunlarin en 6nemlileri Potasyum 40,
Toryum 232, Uranyum 235 ve Uranyum 238 ile bunlardan tiireyen radyoizotoplar (Yarilanma siireleri
Diinya’nin yas1 kadar ve daha da fazla). insan1 etkileyenler iginde en énemlisi uranyum ve toryum’dan
tireyen radon gazi. Ayrica uzaydan gelen kozmik isinlar da insani siirekli isinlamakta. Yerel
radyasyonlarin kozmik 1sinlarla birlikte insanda bir yilda olusturdugu ortalama doz diinya ortalamasi
olarak 2,4 mSv (mili Sievert; 1 Sv= Viicudun kg’1 bagina sogurulan radyasyon dozu: 1 Joule/kg).

Gerek AB ve gerekse Almanya ilgili yonetmelikleri, sulardaki uranyum igin herhangi bir smir deger
ongormiiyor. Insani Tiiketim Amagli Sular Hakkinda 25730 sayili (2005) ydnetmelikte uranyumla
ilgili bir madde bulunmuyor. TAEK internet sayfalarinda ise, bu konuda herhangi bir 6l¢iim ve
degerlendirmeye rastlanmiyor. Uranyumla ilgili olarak Diinya Saglk Orgiitiiniin (WHO) onerdigi
'viicudun kg'1 bagma giinde en ¢ok 0,6 pg' dan gidilerek Almanya’da bir smir deger bulunmaya calisiliyor
(TDI= Tolarable Daily Intake ' Viicuda alimacak uranyum i¢in giinliik tolerans degeri). Almanya’da sise ve
musluk sularindan alman 8200 6rnegin 150'sinde 10 pg/ litre'nin {istiinde uranyum bulundugu ‘besin
izleme’ Orgiitiince agiklandi.

Bu sunumun baginda konuya yabanci olanlar i¢in, radyasyon fiziginin temel kavram ve birimleriyle
radyasyon dozu kisaca agiklaniyor. Daha sonra ‘Igme Sularindaki Uranyum’ konusuna giriliyor ve
sagliga etkisi, sinir degerlerin anlami agiklanarak, tartigiliyor.

Ozetle sonuglar ve oneriler:

1. Dogal radyoaktivite, dogal radyasyon heryerde az ¢ok var

2. Dogal radyasyon insan viicudunu distan ve igten siirekli iginlamakta

3. Diinyada her kisi yilda ortalama olarak 2,4 mSv’lik bir doz almakta ve bunun yaris1 kadar1

radon gazinin etkisinden kaynaklanmakta

Ortalama dozun degisim aralig1 biiyiik (1-10 mSv)

5. Tirkiyede bolge ve yorelere gore halkin aldig1 dogal radyasyon dozlar1 hesaplanmiyor ve hala
diinya ortalamalari kullaniliyor (Tiirkiye’de ¢evrede olgiilen dozhizlari, viicudun aldigi dozun
hesaplanmasinda sadece kiiciik bir katki saglayabiliyor, hava ve besinler yoluyla dogadan
alinan dozlar da hesaplanip ‘toplam dogal kaynakli dozlar’ bulunmali).

6. Tiirkiyede cesitli bolge ve yorelerde zaman zaman jeolojik yapilarda ve ayrica ev yapim
malzemelerinde (beton) yapilan dozhiz1 ve radyoaktivite 6l¢limleri sistematik olarak belirli
araliklarla siirdiiriilmeli ve tiim yorelerde insanin viicut digindan ve i¢inden aldigi dozlar
hesaplanarak internette yayimlanip giincellenmeli.

b

7. i¢me sularinda toplam alfa sinir degerinin asilmasi durumunda Uranyum da 6l¢iilmeli ve
WHO o6nerileri Tiirkiye’de de gdzoniline alinmali ve bunlar da internette siirekli yayimlanmali.

Anahtar Sézciikler: dogal radyoakivite, sulardaki uranyum, sinir degerler
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Natural Radiation in Man’s Environment and the Health Effects
of Uranium in Drinking Water

Yiksel Atakan

Radiation Protection Consulting Office, Mannheimer Str. 15, 64646 Heppenheim,
Germany (E-mail: ybatakan(@gmail.com)

Background radiation arises from naturally occurring radioisotopes in the earth’s crust as well as
cosmic rays. Naturally occurring radioisotopes (so called primordial radionuclides in the earth’s crust)
have radioactive decay half-lives that are approximately the earth’s age or older. Their decay products
have shorter half-lives ranging from seconds to years. Naturally occurring radioisotopes are found in
soil, water, the atmosphere, plants, and food and may be incorporated in construction materials and
household products. These radioisotopes expose man to ionizing radiation both externally and
internally. Soils on average have specific activity of 500 Bq/kg (Radioactivity unit Becquerel is one
decay per second). The most important long-lived naturally occurring radionuclides are Th232, U235,
and U238, their decay products and K40. Worldwide background radiation dose to man is 2.4 mSv/y
(milliSievert per year; 1 Sv= 1 Joule/kg, which is the absorbed radiation dose per kg of body). About
one-half the dose comes from breathing radon or thoron gases, which are daughter products of U238
and Th232 series respectively.

Europian and turkisch Regulations do not specify a limit for uranium in drinking water. The World
Health Organisation (WHO) recommends daily 0,6 pg per kg of the body-weight from uranium in
drinking water (i.e., Tolarable Daily Intake (=TDI). In Germany 150 of 8200 drinking water samples (from
bottles and tap) show uranium concentrations larger than 10 pg/ liter.

At the beginning of this presentation, the fundamentals of radiation physics and units are summarized
for the multi-disciplined audience. Finally, uranium in drinking water and its possible health effects on
man are reviewed and the maximum permissible concentrations in air and water are presented.

Results summarized and recommendations:

1. There are everywhere some amount of natural radioactivity and natural radiation

2. Natural radiation exposes to man ionizing radiation from outside as well as from inside of
body

3. Worldwide background radiation dose to man is 2.4 mSv/y (milliSievert per year). About the

half of it originates from radon gas.

The variation range of the average annual radiation dose is large (1-10 mSv)

5. The regional and environmental doses exposed to the man are not evaluated in Turkey, the
world-average-values are still used (The measured values of dose rates in the environment in
Turkey are small contributions to the dose, so that the contributions through air and food
should also be evaluated).

6. Dose rates and radioactivity measurements should systematically be performed in geological
structures as well as in building materials (concret) in Turkey. The external and internal doses
estimated through these data should be presented and renewed periodically in internet

7. Uranium in drinking water should also be measured, if the gross-alpha-activity-limit were
exceeded. The WHO recommendations in this connection should also be considered in
Turkey.

=

Key Words: natural radioactivity, uranium in waters, limits
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Granitik Kayaclarin Ekosistem Uzerindeki Etkisi:
Kestanbol Pliitonu, Ezine Canakkale, Tiirkiye

Yiiksel Orgiin', Sabah Yilmaz Sahin®, Nesrin Altsoy’, Yildirim Giingor”,
Nurgiil Celik Balc1' ve Cemile Erarslan'

! [stanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Béliimii,
34469 Saryer, Istanbul (E-posta: orgun@jitu.edu.tr)
2 fstanbul Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii,
34850 Avcilar, Istanbul
3 Istanbul Teknik Universitesi, Enerji Enstitiisii, 34469 Sarwyer, Istanbul
* [stanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
34850 Avcilar, Istanbul

Granitik kayaglar, bunlarin eslenigi volkanik kayaglar ve her ikisinden tiireyen sedimanter ve
metamorfik kayaglar yer kabugunda oldukg¢a genis alanlar kaplamaktadir. Antik ¢aglardan giiniimiize
bu alanlar yerlesim yeri, tarim alan1 ve maden sahasi olarak insanlik tarafindan yogun sekilde
kullanilmistir. Bu alanlarda yasayan insanlar su ve yapi malzemesi ihtiyaclarim1 bu kayaglardan
karsilamiglardir; 6rnegin Neandria antik sehri, Kestanbol —Ezine, gibi. Bu kayaglar ayn1 zamanda canli
yasami i¢in temel mineral elementleri olan Ca, P, Na, K, Zn, Cu, Se, Mo, Mn, ve F acisindan
zenginlesmislerdir. Ote yandan belirli bir dozun iizerinde canli yasamu igin tehlikeli olan U, Th ve As
gibi elementler de bu kayaclarda zenginlesme egilimindedir. Ekosistem, canli ve cansiz elementler ve
belli bir bolgede yasayan canlinin yasami ve davranislart iizerinde etkili olan islemlerin biitiiniinden
ibarettir. Buna gore granitik ve bunlarla iligkili kayaclarla kapl bolgelerde, ekosistemin cansiz bileseni
bu kayaclarla temsil edilmektedir.

Bu calisma bu konudaki temel kavramlari ve bdlgenin jeolojik &zelliklerini tanimladiktan sonra,
Kestanbol pliitonu ve onu ¢evreleyen kayaglarin (volkanik ve sedimanter) ekosistem tizerindeki etkisi
yeralt1 sulari, yap1 malzemeleri, plaj kumlar1 ve hava agisindan incelenmistir. Antik ¢aglarda Neandria
olarak bilinen Ezine ilcesinin, ¢ok bilyiik bir kismi (yaklasik %85) Kestanbol pliitonu ve volkanik
kayaglar1 {izerine konuglanmistir. Incelemeler, hidrotermal alterasyon ve damar kayalarmin (apliti
pegmatit, lamprofir) yaygin oldugu kesimlerde yeralti sulari, magmatik kayaclar, plaj kumlarn ve
havanin (ev i¢i ve ev dist) U, As, Al, Sb, Fe, Mn gibi iz elementler ve toplam-o. (sularda), 2**U aktivite
konsantrasyonu (kaya¢ ve kumlarda) ve radon (***Rn) (havada) agisindan zenginlesmis oldugunu
ortaya koymustur. Hesaplanan Raeq aktivite ve tehlike indeksi (H.y) degerleri granitik ve volkanik
kayaclarin ve plaj kumlarmin i¢ mekanlarda yapi malzemesi olarak kullanilmamasi gerekliligini
gostermistir.

Anahtar Sozciikler: granitik kayag, ekosistem, yeralti suyu, yap: malzemesi, radon (**’Rn),
radyoaktivite
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Effects of Granitic Rocks on the Ecosystem:
Kestanbol Pluton, Ezine Canakkale, Turkey
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Avcilar, TR-34850 Istanbul, Tiirkiye

The granitic rocks, their complimentary volcanic rocks, and the sedimentary and metamorphic rocks
originated from these two cover large area over the Earth’s crust. These fields are used very heavily by
the humans for settling, agricultural, and mining purposes since the ancient ages. The humans meet
their needs for water and construction material from these rocks as seen in the case of Neandria
antique city in Kestanbol-Ezine. Over the time, these rocks became rich in Ca, P, Na, K, Zn, Cu, Se,
Mo, Mn, and F which are the essential elements for living organisms. However, elements like U, Th
and As have a tendency to become rich within these rocks also. Term ecosystem consists of
community of biotic and abiotic elements and processes that are influencing on behavior and life of
certain unit in defined natural habitats. These rocks represent the abiotic component of the ecosystem
in the regions where the granitic and related rocks are found.

In this study, we study the effects of the Kestanbol pluton and the surrounding rocks (volcanic and
sedimentary) on the ecosystem from the point of view of the underground water, construction material,
beach sand, and air after we describe the basic concepts and the geological characteristics of the
region. Large part of Ezine town (85 %) as known Neandria in antique ages is located over the
Kestanbol pluton and volcanic rocks. Studies reveal that the groundwater, magmatic rocks, beach sand
and air (in door and out door) are rich in trace elements such as U, As, Al, Sb, Fe, Mn and gross-a (in
water), 2*U activity concentration (in rocks and sand) and radon gas (***Rn) (in air) over the parts
where the hydrothermal alteration and vein rocks (aplite, pegmatite and lamprophyre). The results of
Ra, activities and hazard index (H.) that were calculated, on the other hand, show that granitic and
volcanic rocks and beach sand should not be used as building material in internal spaces.

222

Key Words: granitic rocks, ecosystem, groundwaters, building material, radon (““Rn), radioactivity

529



62. Tiirkiye Jeoloji Kurultay1, 13—17 Nisan 2009, MTA — Ankara

Beylikova-Kaymaz-Frigya Vadisi (Eskisehir) Civar1 Su Kaynaklarindaki Radon
Iceriginin Belirlenmesi ve insan Sagh@ Acisindan Risk Degerlendirmesi

Galip Yiice, Didem U. Yasin, Esra Ak ve Tolga Say

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Béliimii, 26480 Meselik, Eskisehir
(E-posta: gyuce(@ogu.edu.tr)

Yasam kaynagimiz olan suyun miktarindaki azalma ve kalitesindeki kotiilesme, siirdiiriilebilir yasami
olumsuz yonde etkilemektedir. Su kaynaklarimizin kalitesindeki kotiilesme su kaynakli gesitli
hastaliklara neden olmaktadir. Bunlar igerisinde en Onemlilerinden birisi olan igme-kullanma
sularindaki yiiksek radon igeriginin akciger kanseri ile olan iliskisine yonelik olarak, son on yilda pek
cok arastirmaci tarafindan cesitli ¢caligmalar yapilmaktadir. Bu ¢ergevede yapilan ¢alismanin amaci da
Eskigehir civarinda onceki ¢alismalarda belirlenen dogal radyoaktivitesi (toplam alfa ve toplam beta
olarak) yiiksek su kaynaklarinin radon gazi igeriginin saptanmasi ve risk ydniinden
degerlendirilmesidir. Bu c¢ergevede, bolgesel jeolojisi nedeniyle dogal radyoaktivitesinin yiiksek
oldugu bilinen Eskisehir iline bagl Sivrihisar, Karakaya, Beylikova, Kaymaz ile Frigya vadisinde yer
alan Yazilikaya, Saricaova, Biiylikyayla ve Karadren yerlesim yerlerindeki su kaynaklarinda yerinde
radon derigimleri Ol¢limlenmistir. Yerlesim yerlerinin igme suyu gereksinimi yalmizca yeralti
sularindan saglanmaktadir. 19 adet su kaynaginda yapilan Slgiimlere gore radon degerleri 1,6 BqL™ ile
230 BqL™" arasinda degismektedir.

Elde edilen 6lgiimler sulardaki radon gazi miktarmin DSO ile AB’nin &ngordiigii standartlarin
iizerinde kalan degerlere sahip oldugunu gostermektedir. Olgiim yapilan alanlardaki genel litoloji ve
akifer birimler granit, alkali monzodiyorit, sist-kalksist, uranyum-toryum cevheri, tiif-riyolitik tif
ozelliklidir. Tk degerlendirmelere gére, 6zellikle yukarida anilan birimlerde agilmis olan derin sondaj
kuyularindan suyunu temin eden yerlesimlerde yasayanlarin Onemli oranda risk tasidigi
anlagilmaktadir. Sudaki yliksek radon igerigi dikkate alindiginda, calisma alaninda daha ayrintili
caligmalarin yapilmasi gerekmektedir.

Anahtar Sézciikler: radon, su kaynaklari, litoloji, saglik, risk

530



, 13—17 April 2009, MTA—Ankara, Tiirkiye

Determination of Radon Concentration in Water Resources
Around Beylikova-Kaymaz-Pyhrigian Valley (Eskisehir-Turkey)
and its Risk Assessment for Human Health

Galip Yiice, Didem U. Yasin, Esra Ak & Tolga Say

Eskisehir Osmangazi University, Department of Geological Engineering, Meselik,
TR-26480 Eskisehir, Turkey (E-mail: gyuce@ogu.edu.tr)

The global decreasing in the quantity of water and deterioration of water quality are negative effects
on sustainable life. Decreasing in water quality causes water-borne diseases. One of the most
important among these is the investigation of the relationship between high radon content in drinking
water and lung cancer that have been increasingly carried out by many researchers in the last decay.
The purpose of this study was to determine radon content in water resources having higher gross alpha
and gross beta values that had been measured by the previous studies and to evaluate its risk level for
human health. In this frame, in situ radon concentrations were measured in water resources at
residential areas of Sivrihisar, Karakaya, Beylikova, Kaymaz and Yazilikaya, Saricaova, Biiyiikyayla,
Karadren in the Phrygian valley (Eskisehir) that were known higher natural radioactivity due to
regional geology. Drinking water demand of the residents in the area is only provided from
groundwater resources. Radon concentration in 19 water supplies (fountains, wells and springs)
changes between 1.6 BqL™ and 230 BqL™".

The obtained results showed that radon content in most of water resources is higher than the normal
value according to WHO and EU standards. Granite, alkaline monzodiorite, schist-calcschist, uranium
and thorium ore deposits and tuff-ryholitic tuff are the main geologic units in the study area, and
granite, tuff, ryholitic tuff act as aquifer units. On the basis of preliminary results, people who live in
the study area have higher risk due to the usage of water from deep wells for drinking purpose.
Considering the higher radon content in water resources, detailed researches are required in the study
area.

Key Words: radon, water resources, lithology, health, risk
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Alikoy, Vakif ve Koreken (Kiitahya) Dolayindaki Sularin Halk Saghgina Etkisi
Siikrii Arslan' ve M. Tahir Nalbantcilar®

! Jeoloji Miihendisleri Odasi, Konya Subesi, 42100 Konya (E-posta: skrars@hotmail.com)
2 Selcuk Universitesi, Jeoloji Miihendisligi Boliimii, 42100 Selcuklu, Konya

Bu ¢alismada, kanser vakalarinin sik¢a goriildiigli Kiitahya’nin kuzeybatisindaki Sahin, Alikdy ve
Oren arasindaki yerlesim alanlarindaki sularin halk saghig1 agisindan degerlendirilmesi amaglanmustir.
Calisma alaninda kaynak, yiizey ve yeralti suyunu temsil edecek 30 noktadan su orneklemesi
yapilmustir. Yagish ve kurak dénemleri temsil edecek sekilde tekrarlanan bu 6rneklerde yerinde ve
laboratuvarda yapilan analizlere gore bolgedeki sularmin kalitesi ve kirlilik durumu ortaya
konulmustur. Analizlerle sulardaki halk sagligini tehdit edebilecek bir riskin s6z konusu olup olmadigi
arastirilmistir.

Inceleme alaninda yiizeyleyen akifer ozelligindeki Bozyer formasyonu ile aliivyon gegirimli,
Karaagag, Cokkoy ve Emet formasyonlari ise az gegirimlidir.

Hidrokimyasal analiz sonuglarina gore sular Piper diyagraminda 5. ve 6. bolge igerisine diiserken,
Schoeller diyagramina gore iki farkli kokene sahip oldugu belirlenmistir. Wilcox diyagraminda ¢ok iyi
ve iyi su alanlarinda toplanmis olup, ABD tuzluluk diyagramina gore su ornekleri Cs-S; smifindadir.
Ayrica Orneklerin kirlilik durumlart EPA (2003) standartlarina gore degerlendirildiginde basta As
olmak iizere Al, Mg, Br ve Sb kabul edilebilir sinir1 gegmektedir.

Sonug olarak, inceleme alanindaki sular ana elementler bakimindan kullanilabilir nitelikte iken, bazi iz
elementler agisindan halk sagligini tehdit etmektedir.

Anahtar Sozciikler: su kalitesi, su kirliligi, halk sagligi, Kiitahya
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The Effect of the Waters Around Alikoy, Vakif
and Koreken (Kiitahya) on Public Health

Siikrii Arslan' & M. Tahir Nalbantcilar®
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2Selguk Universitesi, Jeoloji Miihendisligi Béliimii, Selcuku, TR—42100 Konya, Tiirkiye

It is aimed that water in the Sahin, Alakdy and Oren villages in the North West of Kiitahya where
cancer events seen frequently is evaluated on the point of public health. Water sampling is made from
30 points, which represent the spring, surface and groundwater in the study area. Pollution situation
and quality of water in the area is exposed according to analysis made in the laboratory and these
samples taken from wet and dry seasons repeatedly. It is researched with analysis that if there is any
risk threats public health in the water.

While the units of the study area Bozyer formation and alluvium showing aquifer characteristics and
alluvium are permeable in the study area and Karaagag, Cokkdy and Emet formations are low
permeable.

The samples plotted the 5. And 6™ area in the Piper Diagram according to the result of hydrochemical
analysis, on the other hand it is determined that water have two different origin according two
Schoeller Diagram. The samples are classified in very good and good water zones on the Wilcox
Diagrams. According to USA Salinity Diagram, the samples of the study area were located in the Cs-
S, class. Furthermore, when pollution situation of samples are evaluated with respect to EPA (2003)
standards, As at first and Al, Mg, Br and Sb beyond the acceptable limit.

As a result, while water in the study area is usable according to main elements, on the other hand, it
threats the public health with respect to some trace elements.

Key Words: water quality, water pollution, public health, Kiitahya
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Yeralti Sularinda Arsenik Kirliligi: Kokeni, Davramisi ve Mobilitesi

Irfan Yolcubal

Kocaeli Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
Umuttepe Kampiisii, 41380 Kocaeli (E-posta: yolcubal@kocaeli.edu.tr)

Yeraltt sularinda arsenik kirliligi sorunu iilkemiz déhil diinyanin bircok bdlgesinde rastlanilan global
bir sorundur. Bilinen en kotii arsenik kirliligi sorunu milyonlarca insanin etkilendigi Banglades ve
Hindistan’in Bati Bengal bolgesinde goriilmektedir. Arsenik bilesiklerinin yiiksek toksisiteleri ve
kanserojen oluslar1 nedeniyle insan sagligi iizerinde ciddi riskler dogurmaktadir.

Yeralt1 sularinda arsenik kirliliginin kaynagi cogunlukla jeojeniktir. Arsenikli minerallerinin ayrigmasi
ve dissoliisyonu ve su-kayag etkilesimi ve jeotermal siiregler neticesinde sular dogal yollarla arsenikge
zenginlesmektedir. Arsenik ayrica madencilik faaliyetleri, cevher eritilmesi, fosil yakitlarin (k&miir)
yakimi, arsenik igeren tarim ilaglarinin kullanimi, kereste korunmasinda arsenikli kimyasallarin
kullanim1 gibi Antropojenik yollarla da ¢evreye karigmaktadir. Arsenik dogada hem organik hem de
anorganik bilesikler sekilde bulunmaktadir. Anorganik arsenik bilesikleri ise en yaygin olanidir.
Sularda arsenik yaygin olarak durayli iki oksidasyon halinde goriilmektedir. Oksik ortamlarda, +5
degerlikli arsenat bilesikleri (HyAsO, ™, x= 0-3) yaygimn arsenik tiirleridir. Rediikte ortamlarda,
Arsenik (V) bilesiklerinin daha mobil ve toksik olan arsenit bilesiklerine (H,AsOs**, x= 0-3)
indirgenmesi; arsenigin suya girmesine ve potansiyel olarak daha genis capli ¢evresel kirlenmelere
neden olmaktadir.

Arsenik bilesiklerinin akifer ortamlarinda mobiliteleri oksidasyon / rediiksiyon, adsorpsiyon /
desorpsiyon, c¢okelme/dissoliisyon, biyokimyasal metilasyon ya da bu siireclerin degisik
kombinasyonlarin1 igeren birgok mekanizma tarafindan kontrol edilmektedir. Bu siirecler arasinda
adsorpsiyon/desorpsiyon reaksiyonlari ¢ogunlukla arsenigin mobilitesini kontrol etmektedir. Arsenigin
adsorpsiyonu suyun pH’1, redoks potansiyeli, arsenik ile ayni tutunma yiizeyleri i¢in yaris eden diger
iyonlarin varlig1 ve ortamda Fe, Al ve Mn oksit ve hidroksitlerin, kil mineralleri, karbonat mineralleri
ve organik madde gibi tutunma yiizeylerinin varligi ile denetlenmektedir. Sulu ortamlarda fosfat,
bikarbonat ve silikat gibi iyonlarin yiiksek konsantrasyonlarda bulunusu arsenigin tutunduklar
ylizeyden geri birakilmasini ve arsenigin mobilizasyonunu artirmaktadir.

Anahtar Sozciikler: arsenat, adsorpsiyon, transport, kanserojen, yeralt1 suyu kirliligi
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Arsenic Pollution in Ground Waters: Sources, Behavior and Mobility

Irfan Yolcubal
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Arsenic pollution in ground waters is global concern in many parts of the world including Turkey. A
known worst problem of arsenic pollution exists in Bangladesh and West Bengal (India) where
millions are being exposed to unhealthy amounts of arsenic through drinking water. Arsenic
compounds pose serious risks on human health due to their toxicities and carcinogenicity.

The source of arsenic pollution in ground waters is predominantly geogenic. Weathering and
dissolution of arsenic minerals, water-rock interactions and geothermal processes cause ground waters
to be enriched in arsenic. Arsenic also enters the environment through anthropogenic activities such as
mining activities, smelting of ores, burning of coal and the application of wood preservatives and
pesticides and herbicides.

In the environment, arsenic is found in the form of both inorganic and organic compounds. Inorganic
arsenic compounds are however the most common form. In aqueous environment, arsenic is found
commonly in two stable oxidation states. In aerobic conditions, arsenate oxyanions (HyAsO, ™, x=
0-3) are the dominant arsenic species. In reduced environments, reduction of arsenate to the relatively
more mobile and toxic arsenite oxyanions (HyAsO5> ™, x= 0-3) causes arsenic to enter aqueous phase
and contaminate potentially large areas.

Mobility of arsenic in aquifers is determined by several complex and coupled processes including
oxidation-reduction, adsorption-desorption, precipitation-dissolution, and biochemical methylation.
Among these processes, adsorption and desorption reactions mainly control the movement of arsenic
in aquifers. Arsenic adsorption in aquifers is affected by pH, redox potential, the presence of
competing ions in pore water and the presence of solid phases such as Fe, Al, and Mn oxides and
oxyhydroxides, clays, carbonates, and organic matters. The presence of large concentrations of
competing ions such as phosphate, bicarbonate and silicate can also enhance desorption of arsenic
from solid phases and arsenic mobilization in aquifers.

Key Words: arsenate, adsorption, transport, carcinogen, groundwater pollution
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Alikoy, Vakif Ve Koreken (Tavsanh - Kiitahya) Koyleri Arasindaki
Bolgede Bulunan Toprak ve Bitkilerde Agir Metal Kirliligi
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inceleme alam Kiitahya ili Tavsanh Ilgesi’nin dogusunda yaklasik 150 km®’lik alan1 kapsamaktadur.
Yorede Ust Paleozoyik — Kuvaterner zaman araliginda olusan metamorfik, volkanik ve sedimanter
birimler ylizeylemektedir. Sahanin giineydogusundaki Aktepe ve g¢evresinde giimiis, ¢inko, kursun,
antimuan yataklari ve bunlarla iligkili olarak As, Cd, T1, Cu, Mn, Ba ve Sr ile temsil edilen polimetalik
cevherlesmeler bulunmaktadir. Sahadaki topraklarda ve bu topraklarin iizerinde yetisen agaclarin
(sogit: salix, mese: Quercus sp., cam: Pinus sp., elma: Malus communis, ceviz: Juglans regia, kavak:
Populus sp., ¢iar: Platanus orientalis, armut: Pyrus communis, igde: Elaeagnus angustifolia) yaprak,
dal ve meyveleri ile otsu bitkilerde (diken: prickle, cayir: meadow) agir metal kirliliginin arastirilmasi
icin numuneler derlenerek jeokimyasal analizleri yapilmstir.

Topraklarda ortalama 0.7 ppm Ag, 82.6 ppm Pb, 165.3 ppm Zn ve 8.5 ppm Sb ile birlikte As, Cd, Tl,
Cu, Mn, Ba ve Sr icerikleri sirastyla 203.3, 1.5, 1.7, 32.6, 1059.5, 718.4 ve 289.6 ppm’dir. Bitkilerde
ise 0.14 ppm Ag, 2.49 ppm Pb, 52.34, ppm Zn ve 1.05 ppm Sb ile birlikte As, Cd, T1, Cu, Mn, Ba ve
Sr sirasiyla 4.41, 0.64, 0.19, 6.54, 119.80, 39.46 ve 41.21 ppm olarak belirlenmistir. Topraklarda ve
bitkilerde element konsantrasyonlar1 mevcut Ag-Pb-Zn-Sb yataklarina olan uzakliklarina bagl olarak
degismektedir. Bitkilerde ise ayrica otsu bitkiler veya agaclar gibi bitki tiirline ve agaclarda yaprak, dal
ve meyvelere gore degismektedir. Ozellikle yapraklarda ve otsu bitkilerde agir metal
konsantrasyonlar1 yiikselmektedir. Sonug olarak bu bitki ve topraklardan yararlanan yore halki ve
hayvanlar maden yataklarina uzakliklarina gore yasamsal riske sahiptirler.

Anahtar Sézciikler: polimetalik cevherlesme, jeokimya, giimiis yatagy, kirlilik, bitki, toprak kirliligi
halk sagligi, Kiitahya
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The investigation area is located to the east of Kiitahya-Tavsanli and, covers an area about 150 square
km. The units cropping out in the study area comprise of metamorphic, volcanic and sedimentary
rocks ranging from Upper Paleozoic to Quaternary. There are some polymetallic ore deposits
represented by silver, zinc, lead and antimony deposits and some enrichments related to them such as
As, Cd, Tl, Cu, Mn, Ba and Sr around the Aktepe at the southeast of the study area. In order to the
investigate the heavy metal contamination in soil and plants, some leaves, branches and fruits of trees
(salix, oak: Quercus sp., pine: Pinus sp., apple: Malus communis, valnut: Juglans regia, poplar:
Populus sp., plane: Platanus orientalis, pear: Pyrus communis, oleaster: Elaeagnus angustifolia) and
some herbaceous plants like prickle and meadow samples have been collected and subjected to
geochemical analysis.

Mean element concentrations of soil samples are 0.7 ppm Ag, 82.6 ppm Pb, 165.3 ppm Zn and 8.5
ppm Sb. The concentration of As, Cd, Tl, Cu, Mn, Ba and Sr are 203.3, 1.5, 1.7, 32.6, 1059.5, 718.4
and 289.6 ppm respectively. With respect to plants the average heavy metal concentrations are 0.14
ppm Ag, 2.49 ppm Pb, 52.34, ppm Zn and 1.05 ppm Sb and the average concentration of As, Cd, TI,
Cu, Mn, Ba and Sr are 4.41, 0.64, 0.19, 6.54, 119.80, 39.46 ve 41.21 ppm respectively. Element
distribuitons of soil and plants depend on to the distance from the present Ag-Pb-Zn-Sb deposits.
Element concentrations of plants differ depending on not only plant type like tree and herbaceous
plants but also the types of samples such as leaves, branches or fruits of trees. Especially leaves of
trees and herbaceous plants have relatively higher element concentrations. Therefore people and
animals who live in this area and benefit from these soil and plants have vital risks.

Key Words: polymetallic mineralization, geochemistry, silver deposit, contamination, vegetation, soil
pollution, public health, Kiitahya
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Mersin Korfezi Sahil Kumlarinda Agir Metal Birikim Oranlar:

M. Giirhan Yal¢in ve Ozlem Cevik

Nigde Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
51200 Nigde (E-posta: gurhan46@nigde.edu.tr)

Caligma alanmi kapsayan Mersin Korfezi, Dogu Akdeniz Bdlgesi’nde yer almaktadir. Ulusal ve
uluslararast alanda sahil kumlari ile ilgili bilimsel ¢aligmalarin arttig1 gézlenmistir. Cevresel anlamda,
Mersin Korfezi sahil kumlarinda agir metal konsantrasyonlarinin degisimlerinin belirlenmesi ihtiyact
dogmustur. Bu c¢aligmada, Mersin korfezi sahil kumlarinda canli saglhigimi olumsuz yonde etkileyen
agir metal dagilimmin arastirilmasi s6z konusudur. Buna bagli olarak, agir matallarin korfezdeki
degiskenligini, olasi litojenik veya antropojenik kokenlerinin tespiti hedeflenmistir.

Mersin Korfezi’nin tamamin1 kapsayacak sekilde, 60 lokasyondan sistematik olarak numune
almmustir. Denize paralel 10 cm derinliginde acilan gukurlardan, plastik eldiven kullanarak, yaklasik
2-5 kg arasinda plaj kumu o6rnekleri alinmigtir. GPS ile koordinatlart belirlenen 6rnekler, haritaya
isaretlenmistir. Formasyon kontrolleri yapilmis ve fotograflar1 c¢ekilmistir. Numuneler etiivde
kurutulmus, toz haline getirlerek homojenize edilmis ve ICP analizleri yapilmistir. Kum 6rneklerinde
agir metal iceriklerine (Zn, Ni, Cu, Co, V, Mo, Ag, Sb, Sn, Cd, W, Hg, Pb, As, Si, Al, Fe, Ca, Mg, S,
K, Na, Cl, Ti, Mn, Cr) ait yogunlasma degerleri dl¢iilmiistiir. Elde edilen degerlere ¢ok degiskenli
istatistik yontemleri uygulanmis ve yogunlasma degerleri haritaya isaretlenmistir. Anomali dagilimlar1
belirlenerek kirlenme alanlar1 ortaya konmustur. Buna gore, kirlenmenin varligi tesbit edilmistir.
Oldukca genis bir alam1 kapsayan caligma alaninda, antropojenik etki yogun olarak gdzlenmistir.
Ozellikle, liman alanlari, yerlesim yerlerine ait evsel atiklar, denize dokiilen sulu dere girisleri,
sehirlerarast yol kenarlari, sanayi alanlar1 ve denetimsiz turistik faaliyetlerin bulundugu alanlarin
kirlenmeye sebep oldugu belirlenmistir.

Anahtar Sézciikler: Agir metal, sahil kumlari, Mersin Korfezi
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Heavy Metal Concentrations in Coastal Soils of Mersin Gulf
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Mersin Gulf is located in the east Mediterranean. There has been an increase in scientific studies on
heavy metals in coastal soils in both Turkey and other countries. Heavy metal concentrations in coastal
soils of Mersin Gulf were needed to be investigated for environmental concerns. Therefore, we aimed
to investigate heavy metal concentrations in coastal soils of Mersin Gulf, which had a negative impact
on living organisms, variations in heavy metal concentrations in the gulf and lithogenic and
anthropogenic origins of the heavy metals.

Specimens were systematically collected from 60 locations well representing the whole Mersin Gulf.
Using plastic gloves, we obtained soil specimens of 2—5 kg into plastic bags from the pits 10cm in
depth parallel to the sea. The coordinates of the locations were determined with GPS and marked on a
map. Formations of the specimens were checked and photographed. The specimens were dried in the
sterilizer and homogenized and ICP analyses of the homogenized specimens were made.
Concentrations of the heavy metals Zn, Ni, Cu, Co, V, Mo, Ag, Sb, Sn, Cd, W, Hg, Pb, As, Si, Al Fe,
Ca, Mg, S, K, Na, Cl, Ti, Mn and Cr were measured. Multivariate statistical analyses of the obtained
concentrations were made and the values of the heavy metal concentrations were marked on the map.
Distributions of anomalies were determined and thus polluted areas were revealed. There were marked
anthropogenic effects in the study area. Especially the port, domestic waste from residential areas,
mouths of the rivers, highways, industrial areas and uncontrolled tourism were found to cause
pollution.

Key Words: heavy metals, coastal soils, Mersin Gulf
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Niliifer, Simav, Gonen ve Biga Caylan Yiizey Sedimentlerinde
Jeolojik ve Antropojenik Agir Metal Kirliligi

Erol Sar1 ve Nuray Balkis
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Marmara denizi’nin giineyinde yer alan Kocasu Nehri (Niliifer ve Simav ¢aylar1) ile Gonen ve Biga
caylart; hizli niifus artigi, endistriyel atiklar, tarim alanlarinda kullanilan bir takim kimyasallar ve
evsel atiklardan gelen kirlilikten etkilenmektedir. Metal kirliliginin boyutlar1 ve kaynaklarimin tespiti
i¢cin bu akarsularin ana kollari ile bu kollar1 besleyen yan kollardan (derelerden) toplam 32 adet yiizey
sediment 6rnegi alimmistir. Bu 6rneklerde toplam karbonat, toplam organik karbon ve toplam metal
(Al, Cr, Cu, Fe, Mn, Ni, Pb ve Zn) analizleri yapilarak veriler, grafiksel ve tablolar halinde
sunulmustur. Akarsu yiizey sedimentlerindeki yiiksek metal degerlerinin kokenleri (jeolojik veya
antropojenik) selektif ektraksiyon analizleri ile tespit edilmistir.

Elde edilen bulgulara gore Niliifer, Simav, Gonen ve Biga ¢aylarinin yiizey sedimentlerinde toplam
karbonat yiizdesi sirastyla %1.5-18; % 1.6-19 %1.2—6.4 ve %1.4-3.7 arasinda degisirken, organik
karbon yiizdesi de sirasiyla % 2—6.4; % 0.8-5.2 %1.2-5.9 ve %1.1-4.3 aralifinda tespit edilmistir.
Calisma alaninda dlglimil yapilan metallerden Al ve Fe miktarlari; seyl ortalamasi ve zenginlesme
faktorleri (EF) goz oniine alindiginda; normal jeolojik degerlere paralellik gosterir. Cr, Cu, Mn, Ni, Pb
ve Zn miktarlarinda ise lokal kirlenmeler (EF>5) tespit edilmistir. Zenginlesme faktorii (EF>5) analiz
sonuglaria gore; Niliifer caymnda Cr, Cu, Ni, Pb ve Zn; Simav Cayinda Pb; Gonen ¢aymda Cr ve Pb,
Biga Cayinda ise Cr zenginlesmesi goriilmektedir. Yiiksek zenginlesme faktorii (EF>5) gosteren
metallerin birikim mekanizmalar selektif ektraksiyon analizleri ile incelendiginde Krom %13-97,
Kursun %36-70, Cinko %355-90, Bakir %32 ve Nikel %83 oraninda litojenik olmayan fazlarda
bulunmaktadir. Metallerin litojenik olmayan fazlarda bulunmasi antropojenik kokenli metal
zenginlesmeleri olarak agiklanir. Antropojenik kdkenli bu kirleticiler Bursa ve Balikesir bolgesinde
yer alan irili ufakli sanayi tesisleri ve evsel atiklarin yeterince aritilmadan akarsulara verilmesi, ayrica
tarim alanlarinda kullanilan kimyasallardan kaynaklanmaktadir. Biga ve Gonen g¢aylan
sedimentlerdeki antropojenik krom zenginlesmesi ise, bu il¢elerde faaliyet gosteren deri isleme
tesisleri ile iligkilidir. Dogal kokenli metal zenginlesmeleri akarsularin drenaj alanlarinda yer alan Pb-
Zn, Cu-Pb-Zn, Ni ve Mn yataklarinin asinim diriinleri ile mineral ve kaya¢ kirmtilarimdan
kaynaklanmaktadir.

Anahtar Sézciikler: Kocasu Nehri, Biga Cay1, Gonen Cay1, sediment kalitesi, selektif ekstraksiyon,
zenginlesme faktori, kirlilik, agir metal
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Kocasu River (Niliifer and simav stream), Gonen and Biga streams in the southern part of the
Marmara Sea have been adversely affected by ever increasing population, industrial activities, densely
used chemical drugs and fertilizer heavily used in agriculture as well as domestic wastes. 32 freshly
deposited sediment samples were collected from the Nilufer, Simav, Gonen, Biga streams and their
tributaries in order to investigate the sources and distribution of heavy metals in the surface sediments
of these streams. A total 32 surface sediment samples were analyzed for total organic carbon,
carbonate and metals (Al Cr, Cu, Fe, Mn, Ni, Pb and Zn). The data are presented in graphic and
statistical tables. The main source of the high metal concentrations in the streams sediments are
determined by the selective extraction analysis.

The total carbonate contents in the Niliifer, Simav, Gonen and Biga streams sediments have been
measured .in range between 1.5-18%; 1.6—19% 1.2-6.4% and 1.4-3.7% respectively. The total
organic carbon concentration in surface sediments varied from 2 to 6.4 % for Niliifer; 0.8 to 5.2% for
Simav; 1.2 to 5.9% for Gonen and 1.1 to 4.3 for Biga streams. Al and Fe contents in the analyzed
sediment samples were alike to the natural geological values according to their average shale levels
and enrichment factor values. The local metal enrichment was determined on Cr, Cu, Mn, Ni, Pb and
Zn. The enrichment factor (EF>5) results indicate that Niliifer stream is enriched in Cr, Cu, Ni, Pb and
Zn; Simav stream in Pb; Gonen Stream in Cr whereas Biga stream in Pb The selective extraction
analysis of the samples for metals is determined in samples with EF values greater than 5. Cr (13-97),
Pb (36—-70%) Zn (55-90%) Cu (%32) and Ni (83%) are observed exist in non-lithogenic phases. This,
i.e non-lithogenic phases, may be explained as pollutants of anthropogenic origin. Pollution of such
character have come up due to non-treated chemicals having originated from industrial plants
agricultural chemicals as well as domestic wastes having been released into the streams without proper
treatment in the Bursa and Balikesir region. Anthropogenic Cr enrichment in the Biga and Gonen
streams however is closely linked with leather processing activities sustained in the districts. The main
sources of natural metal enrichments are derived from the mining zones of Pb-Zn, Cu-Pb-Zn, Ni and
Mn and the erosion of rocks in the study area.

Key Words: Kocasu River, Biga Stream, Gonen Stream, sediment quality, selective extraction,
enrichment factors, pollution, heavy metals
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Organik Maddece Zengin Iskenderun Korfezi Sahil
Kumlarinda Agir Metal Zenginlesmesi

M. Giirhan Yalg¢in ve Bilgen Coskun

Nigde Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
51200 Nigde (E-posta: gurhan46@nigde.edu.tr)

Calisma alanini kapsayan iskenderun Kérfezi, Dogu Akdeniz Bélgesi'nde ve Giiney Anadolu da yer
almaktadir. Tiirkiye'nin Akdeniz kiyisinda bulunan en biiyiik {i¢lincii limanidir. Son yillarda, sahil
kumlart ile ilgili bilimsel ¢aligsmalarin arttig1 gozlenmistir. Bununla ilgili, agir metallere ait litojenik ve
antropojenik kaynaklar belirlenerek koken yorumlari yapilmaktadir. Bu nedenle, Dogu Akdeniz’i
temsil eden Iskenderun Kérfezi'nin tamamim kapsayacak sekilde 60 lokasyondan sistematik olarak
denize paralel 10 cm derinliginde acgilan c¢ukurlardan, plastik eldiven kullanarak plastik torbalara
yaklasik 2—5 kg’lik kum sedimani 6rnekleri alinmistir. Ornek toplama alanlarinda koordinatlar Garmin
marka GPS-12CX cihazi ile belirlenmistir. GPS ile koordinatlar belirlenen 6rnekler, 1/100.000 6l¢ekli
topografik haritaya isaretlenmistir. Formasyon kontrolleri yapilmigs ve fotograflari ¢ekilmistir.
Laboratuvar c¢alismalari, inceleme alanindan topladigimiz ornekler iizerinde yapilacak g¢alismalari
kapsamustir.

Sediman Orneklerinin dane boyu dagilimi ve kizdima kayiplar Slglilmistiir. Alinan numuneler
oncelikle, kagit iizerine serilerek 3 giin oda sicakliginda kurumaya birakilmistir. Sonraki islem oda
sicakliginda kurutulan sediman ornekleri hassas terazide 100 gr olarak Olgiiliip 2 poset halinde
hazirlanmigtir. Bir poset dane boyu dagilimi i¢in; diger poset de kimyasal analize hazirlamak igin
Olciilmiistiir. Kimyasal analize hazirlanan sediman 6rnekleri etiive konulup 110 °C’de 24 saat boyunca
kurutulup kizdirma kaybi hassas terazide dl¢iilmiistiir. Daha sonra agat havanda homojenize edilmistir.
Bu numunelerde XRF analizi yapilarak agir metal igeriklerine (Zn, Ni, Cu, Co, V, Mo, Ag, Sb, Sn, Cd,
W, Hg, Pb, As, Si, Al, Fe, Ca, Mg, S, K, Na, Cl, Ti, Mn, Cr) ait yogunlagsma degerleri 6l¢iilmiistiir. Bu
degerlere bagli olarak anomali haritalar1 ¢ikarilmistir. Bu anomali haritalarina gore, antropojenik ve
litojenik kirlenmenin varligi tesbit edilmistir. Olduk¢a genis bir alan1 kapsayan calisma alaninda,
bazik/ultrabazik kayaglarin yiizeylendigi alanlarda, litolojik etki yogun olarak gdzlenmistir. Ozellikle,
liman, denize dokiilen sulu dere girisleri, sehirleraras: yol kenarlari, yerlesim yerleri ve sanayi alanlari
antopojenik etkinin yogunlugunu artirmistir.

Anahtar Sozciikler: agir metal, sahil kumlari, iskenderun Kérfezi
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Accumulation of Heavy Metals in Coastal Soil from
Iskenderun Gulf Rich in Organic Substances

M. Giirhan Yal¢in & Bilgen Coskun

Nigde Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
51200 Nigde (E-mail: gurhan46@nigde.edu.tr)

Iskenderun Gulf is located in the east Mediterranean and south Anatolia. It is the third biggest port in
the Mediterranean coast of Turkey. There has been an increase in scientific studies on coastal soils.
The studies have focused on lithogenic and antropogenic sources of heavy metals and evaluation of
the origins of heavy metals. Therefore, we investigated heavy metals in Iskenderun Port, which is
representative of the east Mediterranean. Using plastic gloves, we collected soil sediments of 2-5 kg
into plastic bags from the pits 10cm in depth from 60 different locations parallel to the sea. The
coordinates of the locations were determined with Garmin GPS-12CX device. The locations were
marked on a topographic map at the scale of 1/100.000. Formations of the sediments were checked,
photographed and examined in the laboratory.

Grain size distributions and losses of ignition were measured. The specimens collected were laid on
paper and left for drying at room temperatures for three days. Dried sediments were weighed with a
sensitive scale and two bags of sediments, each weighing 100gr, were prepared. One bag of the
sediment was used for grain size distribution and the other for chemical analyses. The sediments
specimens to be used for chemical analyses were put in the sterilizer and dried at 110 °C for 24 hours
and losses of ignition were measured with a sensitive scale. They were then homogenized on an agate
mortar. XRF analyses were made and concentrations of the heavy metals Zn, Ni, Cu, Co, V, Mo, Ag,
Sb, Sn, Cd, W, Hg, Pb, As, Si, Al, Fe, Ca, Mg, S, K, Na, Cl, Ti, Mn and Cr in the homogenized
specimens were measured. Based on the results of measurements, maps for anomalies were obtained.
These maps were used to determine the presence of lithogenic and anthropogenic pollution. There was
marked lithogenic pollution in the study area where basic and ultrabasic rocks surfaced. The port,
mouths of the rivers, the highways and the industrial areas increased anthropogenic effects.

Key Words: heavy metals, coastal soil, Iskenderun Gulf
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Delicay-Tarsus Cay1 (Mersin) Arasindaki Tarim Topraklarinda Agir Metal
Dagilimlarinin CBS Yardimiyla Belirlenmesi

Mehmet Ali Kurt', Musa Alpaslan', Ciineyt Giiler' ve Abidin Temel®

I Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
) 33343 Ciftlikkoy, Mersin (E-posta: malikurt@mersin.edu.tr)
? Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe, Ankara

Deligay ve Tarsus Cay1 arasinda kalan c¢alisma alani Mersin ilinin dogusunda yer almakta olup, bu
bolgede yogun tarimsal ve endiistriyel faaliyetler yapilmaktadir. Calisma alanindaki topraklarda agir
metal kirliligini belirlemek amaciyla, bolgedeki yiizey topraklarindan (0-20 cm derinlikten) toplam
208 adet ornek almmustir. Toprak Ornekleri 5 asamali bir ardigikli siirdiirme (UASE) yontemiyle
cozeltiye alinmis ve elde edilen ¢ozeltilerde 10 elementin (As, Cd, Co, Cr, Cu, Mn, Ni, Pb, V ve Zn)
konsantrasyonlari ICP-MS ile belirlenmistir. Elde edilen sonuglara gore elementlerin minimum ve
maksimum konsantrasyonlar1 sirastyla (ppm cinsinden); As: 2,78-18,80; Cd: 0,45-14,28; Co:
3,54-47,18; Cr: 0,65-107,76; Cu: 0,00-60,86; Mn: 102,57-823,28; Ni: 24,13-291,24; Pb:
3,73-336,47; V: 13,25-469,84 ve Zn: 5,70-814,20°dir. Elde edilen analiz sonuglart CBS’ye
aktarilarak bu elementlere ait dagilim haritalar1 olusturuldugunda; Cr, Cu, Mn, Pb ve Zn
elementlerinin Kazanli civarinda yiiksek degerlerde oldugu goriilmiistiir. Pb elementi ise Mersin-
Tarsus karayolu boyunca yiiksek degerlerde gézlenmekte olup, kirlilik kaynaginin yogun tasit trafigi
oldugu diisiiniilmektedir. Ayrica Cr, Pb ve Zn elementleri birer 6rnekte, Ni elementi ise 109 6rnekte
Avrupa Birligi’nin toprak icin belirledigi agir metal sinir degerlerini agmaktadir. Toplam 24 6rnegin
As derigimi ise, 10 ppm simir degerinden daha yiiksektir.

Anahtar Sozciikler: agir metal kirliligi, UASE yontemi, ICP-MS, Kazanli, Deligay, Tarsus Cayzi,
CBS
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Spatial Distribution of Heavy Metals in Agricultural Soils Between
Delicay-Tarsus Rivers (Mersin) Using GIS

Mehmet Ali Kurt', Musa Alpaslan', Ciineyt Giiler' & Abidin Temel®
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? Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Beytepe, TR—06532 Ankara, Turkey

The study area is located between Delicay and Tarsus rivers and situated in the eastern part of the city
of Mersin where at present both agricultural and industrial activities are very intense. To determine the
extent of the heavy metal pollution in soils of the area, a total of 208 topsoil samples (from a depth of
0-20 cm) were collected. Soil samples were subjected to a 5-step sequential extraction procedure
(UASE) and concentrations of 10 elements (As, Cd, Co, Cr, Cu, Mn, Ni, Pb, V and Zn) in soil extracts
were determined using ICP-MS. According to results obtained, minimum and maximum
concentrations of elements range between (in ppm): 2.78-18.80 for As, 0.45-14.28 for Cd,
3.54-47.18 for Co, 0.65-107.76 for Cr, 0.00—60.86 for Cu, 102.57-823.28 for Mn, 24.13-291.24 for
Ni, 3.73-336.47 for Pb, 13.25-469.84 for V and 5.70-814.20 for Zn. Spatial distribution maps
produced using a GIS clearly show that Cr, Cu, Mn, Pb and Zn elements occur in high concentrations
around Kazanli. Whereas, Pb only occurs in high concentrations along the Mersin-Tarsus highway
which suggest that pollution source is probably the intense vehicle traffic. Furthermore; Cr, Pb and Zn
elements in three samples and Ni element in 109 samples exceeded the limit values defined by
European Union for heavy metals in soils. As concentrations in 24 soil samples also far exceeded the
limit value of 10 ppm determined for this element.

Key Words: heavy metal pollution, UASE procedure, ICP-MS, Kazanli, Deligay, Tarsus River, GIS
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Sulardaki Yabanci Maddelerin Insana Ulasim Yollar1 ve Yapilabilecek Bilimsel
Arastirmalar (Cevre ile lgili Arastirmalara Disiplinler Arasi Bir Yaklasim)

Yiiksel Atakan

Radiation Protection Consulting Office, Mannheimer Str. 15, 64646 Heppenheim, Almanya
(E-mail: ybatakan@gmail.com)

Yeralti, irmak ve gol sularindaki kimyasal ve radyoaktif maddeler insana ¢ok ¢esitli yollarla ulasiyor.
Yeralti malzemesindeki (akifer) dogal maddelerin yani sira, yeraltina sizan g¢esitli yapay maddeler de
zamanla yeralt1 suyuna geciyor. Ayrica irmak boyunca su, yatagindaki her ¢esit maddeyi de az ya da
cok birlikte tasiyor. Ote yandan atik sularin irmaklara salinmasi ve yeraltina sizmasi sonucu,
sagligimizi etkileyici ¢ok ¢esitli yabanci madde, yeralti suyu ve yiizeysel sular yoluyla insan viicuduna
bir miktar ulasiyor. Ayrica sulama suyundaki yabaci maddeler dolayli olarak, toprak, bitki, hayvan
'taginim zinciriyle' iletilerek insan viicuduna giriyor (Bkz. Sekil).
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ILGILI BILIM ve MUH. DALLARI : Jeoloji, Hidrojeoloji, Cevre ve Su Miih.,
Tarim, Su Kimyasi Radyoaktivite, Biyoloji, Tip, Veterinerlik, Mikrobiyoloji

Sekil: Sulardaki kimyasal, mikrobiyolojik ve radyoaktif maddelerin insana
ulasim yollart ve ilgili bilim dallart (4takan ¥, 2008)

Sulardaki maddelerin dogrudan ya da toprak, bitki ve hayvanlara, onlardan da et, siit, yumurta gibi
besinlerle insana ne Olgiide aktarildiginin ortaya ¢ikarilmasi saghigimiz igin gerekli. Bu konulardaki
bilimsel c¢alismalar jeoloji, hidrojeoloji, ¢cevre ve su miihendislikleriyle, tarim, kimya, radyoaktivite,
biyoloji, tip, veterinerlik ve mikrobiyoloji gibi bilim dallarin1 kapsiyor. Yapilabilecek bilimsel
aragtirmalar Ornegin: Sulardaki yabanci maddeler hangi yeralti katmanlarindan ve ne oOlgiide
kaynaklaniyor? Bu sularin ve maddelerin ¢evredeki halka ne dlgiide ulagtiginin sistematik 6l¢iim ve
arastirmalarla ortaya konulmasi, su, toprak, bitki ve hayvan zinciriyle insana etkilerinin arastiriimasi.

Bu sunum, bu konuya Tiirkiye genelinde agirlik verilmesi geregini vurguluyor. Ayrica suda, birkag
etkin yabanci madde birlikte bulundugunda, siir degerlerle ilgili izlenebilecek bir yol da oneriliyor.

Anahtar Sézciikler: sulardaki kimyasal, radyoaktif maddeler, insana etkileri, sinir degerler
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Transport of Trace Elements to Man and Possible Research Projects to be Done
(A Multi-Disciplined Approach to Environmental Exposure Research Projects)

Yiiksel Atakan

Radiation Protection Consulting Office, Mannheimer Str. 15, 64646 Heppenheim, Germany
(E-mail: ybatakan(@gmail.com)

Chemical and radioactive materials in groundwater, rivers and lakes are transported to man through
various pathways, either directly or through soil, plant or animal products via the food chain. In
addition, technologically enhanced radioactive materials may increase environmental exposure.
Depending upon concentration and toxicity, such materials may be hazardous to man. In order to
determine the mechanism and quantity of material transferred to man from the environment via the
food chain, it is necessary to investigate each part of the chain (see Figure below). Such research may
involve geology, hydrology, environmental engineering, chemistry, biochemistry, radiochemistry,
biology, microbiology, toxicology, radiation protection, medicine, veterinary and agricultural sciences
and other scientific disciplines.
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RELATED SCIENCE AND ENGINEERING BRANCES : Geology, Hydrology, Environmental and
Water Eng., Agriculture, Water Chemistry, Radioactivity, Radiation Protection, Biology, Medicine,
Veterinary, Microbiology

Fig: Transfer routes of chemical, microbiological and radioactive materials in
waters to the man and related sciences (Atakan Y. 2009)

This presentation deals with the fundamentals of environmental exposure and emphasizes the
importance of multi-disciplined teamwork necessary for such projects in Turkey.

Key Words: chemical and radioactive materials in water, trace elements transfer to man, permissible
limits
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Kanserojen Etkiye Sahip Petrol Aromatik Hidrokarbonlarin Gemlik Korfezi
Yiizey Cokel Kalitesi Uzerine Etkileri, Marmara Denizi, Tiirkiye

Selma Unlii' ve Bedri Alpar®

! [stanbul Universitesi, Deniz Bilimleri ve f;letmeciligi Enstitiisti, Deniz Biyolojisi BD,
34116 Vefa, Istanbul (E-posta: su@istanbul.edu.tr)
? [stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Deniz Jeolojisi ve Jeofizigi ABD,
34116 Vefa, Istanbul

Bazi petrol aromatik hidrokarbon (PAH) bilesenlerinin kanserojen etkileri ¢ok daha fazladir.
Bunlardan 5 halkal1 bir bilesen olan Benzo[a]pyrene (B[a]P, CyoH;z) 1933 yilinda bir komiir katrani
bileseni olarak bulunmustur. Mutagenik ve yiiksek oranda kanser yapici 6zellikleri, kotii huylu deri
tiimorlerine neden olacagi laboratuar ortamindaki deneylerle de ortaya konan B[a]P en ¢ok komiir
katraninda, 6zellikle dizel yakiti kullanan araba egzozlarinda ve organik maddelerin yanmasi sonucu
ortaya ¢ikan dumanda yiiksek seviyelerde alici ortamlara yayilmaktadir.

Son yillarda denizel ortamlarda biriken kanserojen etkiye sahip antropogenik kirleticilerin biyolojik
etkileri lizerinde onemli caligmalar yliriitiilmektedir. Denizel ¢okellerdeki hidrokarbonlarin dogal
biyojeokimyasal davraniglarini anlamak ve bu sayede risk altindaki sahalarin ¢evre sorunlariyla ilgili
yonetimini dogru bigimde yapabilmek igin kirletici konsantrasyonlarinin takip edilmesi Onem
tasimaktadir. Bu calismada o&zellikle kirletilmis nehir, atmosfer, tasimacilik ve gelisen endiistri
faaliyetlerine bagli olarak yiiksek atropogenik girdilere maruz olan Gemlik Korfezi i¢in benzer bir
uygulama yapilmistir.

Korfezin yiizey ¢okellerinde Benzo[a]anthracene, benzofluoranthenler, B[a]P ve Indeno[ghi]perylene
gibi yiiksek kanserojen etkiye sahip PAH bilesiklerinin (CPAH) toplam konsantrasyonlar1 kuru
agirlikta 1794 ng/g kadar yiiksek olabilmekte olup, tiim korfezi temsil edecek ortalama deger 87 ng/g
hesaplanmustir. Belirtilen PAH bilesenleri, TEF®™ degeri kullanilarak her istasyon igin bir toksik
konsantrasyon degerine doniistiiriilmiistiir. Biitiin PAH bilesikleri i¢in toplam toksik B[a]P eslenigi
(TEQ®™™) hesaplanmis ve en yiiksek toplam TEQ®" degerlerinin Gemlik i¢ limaninda dagilim
gosterdigi saptanmustir.

Elde edilen sonuglar uluslar arasi kabul edilen degerler ile karsilastirilmistir. Buna gore ortalama
konsantrasyonlar kdrfezin dogusu ve giineydogusundaki baz1 sahil kesimleri disinda giincel sediment
kalite rehberinde verilen etkin diisiik ve ortanca araliklar1 temsil eden ER-L ve ER-M O0lgiit
degerlerinin altinda kalmaktadir. NOAA’ nin ER-M 6l¢iit degerleri ile karsilastirilacak olursa da, PAH
degerlerinin bazi istasyonlarda dip canlilar lizerine etki edebilecek diizeyde oldugu ve onlar iizerinde
sekil bozukluklarina sebebiyet verebildigi belirlenmistir.

Anahtar Sozciikler: PAH, Gemlik Korfezi, sediment, Benzo[a]pyrene, kirlilik, kanserojen etki,
kirletilmis ¢okel, sediment kalite rehberleri, TEQ®"
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Impacts of Carcinogenic Polycyclic Aromatic Hydrocarbons on
the Sediment Quality of Gulf of Gemlik, Marmara Sea, Turkey
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? [stanbul University, Institute of Marine Sciences and Management,
Department of Marine Geology and Geophysics, Vefa, TR—34116 Istanbul, Tiirkiye

Some of the polycyclic aromatic hydrocarbons (PAHs) are of great concern due to their documented
carcinogenicity. Benzo[a]pyrene (B[a]P), a five-ring PAH (C,0H;,), determined in 1933 to be the
component of coal tar. It is mutagenic and highly carcinogenic. Its toxicity was demonstrated when
malignant skin tumors were produced in laboratory animals by repeatedly painting them with coal tar.
The levels of B[a]P are significantly higher in coal tar, automobile exhaust fumes, especially from
diesel engines, and in all smoke resulting from the combustion of organic material.

In recent years, there has been great concern about the marine environment, especially relating to the
presence of anthropogenic contaminants and their possible biological effects. Screening of the
contaminant concentrations is an important record to understand the natural biogeochemical processes
of hydrocarbons in sediment. Such information is crucial to ecological risk assessment and
management of marine areas with contaminant input. A similar study has been applied for the
sediment of the Gulf of Gemlik which shows most particularly subject to high anthropogenic pressure
due to riverine inputs, atmosphere, coastal shipping and industrial activities.

Total concentrations of potentially carcinogenic PAHs (CPAH), including Benzo[a]anthracene
(B[a]A), benzofluoranthenes, B[a]P and Indeno[ghi]perylene (IP), in the surficial sediments of the
Gulf of Gemlik could be as high as 1794 ng/g dry weight with the average of 87 ng/g dry weight. In
the present study, we have converted the CPAH concentrations mentioned above into one toxic
concentration for each site using the corresponding the toxic equivalency factors (TEF*") which were
used to quantify the carcinogenicity of other PAHs relative to B[a]P. Depending on the total toxic
B[a]P equivalency (TEQ®") calculated for all PAHs, the highest values are found in front of the inner
harbor of the town Gemlik.

Results of the concentrations of PAH compounds of bottom sediments were compared to international
accepted values. Data showed that, except some nearshore areas along eastern and southeastern coasts,
the average concentration of compounds was usually less than the effects range-low (ER-L) and
effects range-median” (ER-M) values in the Interim Sediment Quality Guidelines (ISQGs), which are
scientific tools that synthesize information regarding the relationships between the sediment
concentrations of chemicals and any adverse biological effects resulting from exposure to these
chemicals. Comparisons to NOAA’s ER-M values indicate that the concentrations of PAHs at several
locations in the Gulf of Gemlik pose considerable hazard to benthic organisms, and may have
anomalous effects on them.

Key Words: PAH, gulf of Gemlik, sediment, Benzo[a]pyrene, pollution, carcinogenic effect,
contaminated sediment, sediment quality guidelines, TEQ®"
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Yiizey Manyetik Siiseptibilite Ol¢iimleri Tle Kirlilik Analizi
Ali Aydin, Mehmet Yilmaz ve Yusuf Balkan

Pamukkale Universitesi, Jeofizik Miihendisligi Boliimii, 20020 Kinikli, Denizli
(E-posta: aaydin@pau.edu.tr)

Bu calismada daha onceki caligmalarda manyetik siiseptibilite ve agir metal icerikleri arasinda
belirlenen iliskiler kullanilarak, Denizli ili Bagbasi beldesinde yer alan yollarinin kenarlar1 ve
cevresinde yer alan yiizey topragi igindeki kirlilik dagilimimi gosterdik (Sekil 1). Eksoz gaz kirliliginin
cevreyi tehdit eden en 6nemli kirlilik kaynagi oldugunu ve ikinci olarak ta fabrika ve ev bacalarindan
¢ikan dumanlarin oldugunu gosterdik. Bu amagla, manyetik siiseptibilite verisini kullanarak kirlilik
dagilimini haritaladik ve ¢evreyi tehdit eden kaynaklari gosterdik. Bu yontemin kimyasal analiz
yontemlerine gore oldukga ucuz ve az zaman alici oldugunu ve de agir metal dagilimin etkin bir
sekilde ortaya koydugunu gosterdik.

Yerlesim alanindaki agir metal dagilimimi 112 saha manyetik siiseptibilite Ol¢iisii kullanarak
gostermeye calistik. Bu olgiimler sayesinde eksoz gazlari ve bacalardan g¢ikan baca dumanlarinin
cevreye biraktigi agir metal dagilimlariin yi1gilim yaptig1 bolgeler belirlendi. Yerlesim alanlarindaki
agir metal kirlilik dagilimlarinin ortaya konulmasinda yalniz manyetik siiseptibilitenin kullanilmasinin
yeterli olacagini gosterdik.
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Sekil 1. Calisma alaninda sahada o6l¢iilen manyetik siiseptibilite 6l¢iim noktalari, manyetik siiseptibilite, Cu ve
Pb kontur haritalari
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Pollution Analysis with Field Magnetic Susceptibility Measurements

Ali Aydin, Mehmet Yilmaz & Yusuf Balkan

Pamukkale Universitesi, Jeofizik Miihendisligi Boliimii, Kintkli, TR—20020 Denizli, Turkey
(E-mail: aaydin@pau.edu.tr)

In this study, we used the relation between the magnetic susceptibility and the contents of heavy
metals before studies and showed the distributions of the pollutions in the soil surface of around and
sides of traffic roads in Bagbasi District, Denizli (Figure 1). We saw the most important pollution
sources that exhaust gases pollution is one of the most important environmental threats and second one
is fumes from factory and houses. For this purpose, we did mapping of the pollutant distributions
using the data of magnetic susceptibility and showed their sources to assess environmental threats. We
showed that this method is cheaper and less time-consuming against chemical methods and also
showing the dimensions of distribution of the heavy metal pollution.

Distributions of heavy metal pollution in the residential area were tried to show by using 112 fields
magnetic susceptibility measurements. These measurements were made to find out the distribution of
heavy metallic elements deposited from exhaust gases and fumes chimney in area near the high way
and around. We showed that it is enough only using field magnetic susceptibility measurements could
provide heavy metal pollution distribution in residential areas.
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Figure 1. The position of magnetic susceptibiliy measurements points, the countour maps of magnetic
susceptibily, Cu and Pb
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Al-Mubhalabia ve Sinjar Bolgesinde Toprak Kaybi Uzerinde
Su Kalitesinin Etkisi

Khalid A. Khalid ve Salem A. Khedir

Soil & Water Sciences, Agriculture & Forestry College, Mosul University, Iraq
(E-posta: khalid anwar31@yahoo.com)

Onemli kaynaklardan biri olan yeralt: suyunun farkli amaglar igin kullanma talebi hizla arttig1 igin
suyun kalite ve potansiyel agisindan incelenmesi ¢ok onemlidir. Kullanim alanlarinin gesitliliginden
dolay1 suyun tiplerine gore tasnife gerekmektedir. Yeraltisuyu kalitesi bitki ortilisii ve insan etkisi ile
iligskili oldugu kadar kayaclarm kimyasal ve fiziksel kompozisyonlari, su hareketleri, ayrica farkli
cevre ve iklim kosullar1 gibi etkenlerin birlikteligine de bagl olarak bdlgeden bolgeye farkliliklar
gosterir. Yeralt1 suyu tortu ve organik malzeme agisindan temizdir, fakat, kimyasal bilesimli farkli
akifer kayaclar iginde uzun siire depolandigindan, bu kayaglarin yapisinda yaygin olarak bulunan
¢Oziinmiis maddeler ve metal bilesenleri agisindan kirletilebil. Pek ¢ok arastirmaci, yeralti suyunda
¢Oziinmiis tuzlarin bir kisminin negatif yiikli (klor, siilfat, karbonat ve bikarbonat) digerlerinin de
pozitif yiiklii (sodyum, potasyum, kalsiyum ve magnezyum) oldugunu ortaya koymuslardir.

Arastirma Musul’un yaklasik 40-110 km batisinda Al-Muhalabia ve Sinjar bolgelerindeki ¢esitli
lokasyonlarda yer alan su kuyularinin incelenmesini icermektedir. Bu alanlarda su kaynaklar1 son
derece yetersiz oldugundan, bolge halki, saglik agisindan risk tagimasina ragmen su ihtiyacini
kuyularinda karsilamaktadir.

Aragtirma, bolgedeki kuyu sularinin kalitesinin tanimlanmasini, igme, temizlik ve meyve bahgelerinin
sulanmasi agisindan uygunlugunu ortaya komasini, son zamanlarda toprakta ve hasattaki koti gidise
ve bolgedeki siddetli ¢ollesme tehlikesine dikkate cekmeyi amaglamstir.

Bu bolgelerden secilen otuz kuyuda su kalitesini tanimlamak igin siilfat (SO47?), kalsiyum (Ca™),
magnezyum (Mg™), kloriir (CI™"), fosfor (P™) oranlarimin tespitinin yani sira, pH ve elektriksel
kondaktiviteyi (EC) degerleri 6l¢iilmiistiir.

Incelenen kuyu sularinin tiimiinde ¢oziilmiis madde miktar1 Kamensky i¢cme suyu smniflamasi ve
Diinya Saghk Orgiitii tarafindan belirlenen limit degerleri agmistir. Arastirma sonucunda incelenen
orneklerde magnezyum ve jips fazlaliginin sularin tadini bozdugu, igme amagh kullanildiginda ishale
yol agacagi, sularin magnezyum igeriginin 125 mg/l den fazla oldugu, ve incelenen Grneklerin
%90’ 1n1n Kamensky siiflamasina gore i¢ilmeye uygun olmadigi ortaya konmustur.

Anahtar Sozciikler: su kalitesi, degradation, su kuyulari, Irak

552



, 13—17 April 2009, MTA—Ankara, Tlrkiye

Effect of the Water Ground Quality on Land Degradation
in Al - Muhalabia And Sinjar Region

Khalid A. Khalid & Salem A. Khedir

Soil & Water Sciences, Agriculture & Forestry College, Mosul University, Iraq
(E-mail: khalid _anwar31@yahoo.com)

The study of ground water is very important to determine the quality and validity of water for different
uses as one of the important sources, because the need to use ground water for different purposes are
increasing dramatically at the last time, these uses are required appropriate water type due to the
variation of water kinds. The quality of ground water is different from one area to another depending
on the combination of factors, such as chemical and physical composition of rocks, water movement,
in addition to different environmental and weather conditions, as well as vegetation cover type and
human influences. The ground water are pure and free of sediments and organic materials but it is
often containing dissolved materials and metal compounds stored for long periods in aquifers of
different rock types and chemical composition, many researchers pointed out that most of dissolved
salts in the ground water exists on form of ionized salts, some of them are negatively charge
(chlorides, sulphates, carbonate, and bicarbonate) and others with a positive charge (chlorides,
potassium, calcium, magnesium).

Research includes study of water wells in various locations in Al-Muhalabia and Sinjar regions, west
of Mosul, at a distance of 40—110 km respectively; these areas suffer from lack of its water sources, so
the population relies on water wells as a major source in their daily life, which have many risks on
public health in those regions.

Research aims to determine the quality of water wells in these regions, and to define their suitability in
daily use, as well as in irrigation, where orchards and the most adjacent lands to the wells that depend
on water wells. Recently, noted a distinct deterioration in soil and crop production, so these regions
are suffering now severe desertification.

Thirty wells has been selected from these regions, laboratory tests were done to determine the quality
of water, included estimation of sulphates (SO47%) and calcium (Ca™), magnesium (Mg™) and
chlorides (CI™"), phosphorus (P™*) in addition to measuring The PH and electrical conductivity (EC).

The values of dissolved substances for all studied wells are overstepped the accepted limits for
drinking as Kamensky water classification and specifications of the World Health Organization WHO.
The results of the study pointed out that the high concentration of magnesium and gypsum in the water
gives unpalatable taste and lead to an increase of diarrhea when use this water for drinking, also it is
observed that the studied samples contain magnesium concentration higher than 125 mg / liter, where
as the most studied samples are unsuitable for drinking as well as the ninety per cent of the samples
which studied are unsuitable for domestic use as classified in Kamensky.

Key Words: water quality, degradation, water wells, Iraq
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