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SUNUS /PREFACE

Jeolojik ortamlar bir yandan canli yasaminin devamlilig1 i¢in ekosistemler
icindeki dengeyi saglarken bir yandan da yan etki olarak sayilabilecek bazi
olumsuz sartlar1 da ortaya g¢ikarmaktadir. Canlilar yasamlarmi siirdiirmek igin
jeolojik ortamdan yogun olarak yararlanirken, insanlarin yasamlarini siirdiirmek
tizere yaptiklar basta su ve yiyecek iiretimi olmak {izere, maden, enerji, tarim vb.
tiretim faaliyetleri, evsel, endiistriyel ve tibbi atiklar su, hava ve topraklarda
istenmeyen kirliliklere neden olmakta ve canli yasamini olumsuz etkilemektedir.
Dolayisiyla hem dogal jeolojik faktorler hem de insanligin ¢evre ve halk sagligi
tizerinde ciddi sorunlar olusturan olumsuz etkileri tiim diinyanin ¢6zmesi gereken
ortak bir problem olarak karsimizda durmaktadir.

Basta kanser olmak iizere solunum yolu, cilt ve dis hastaliklar1 ile ilgili
bir¢ok tibbi rahatsizligin belirli bolgelerde daha yaygin ortaya ¢ikmasi nedeniyle
yasanan ¢evre ve hastaliklar arasinda iligkiler arastirildiginda; insanlarin
yasadiklar1 ¢evrenin jeolojik ozellikleri ile bu hastaliklar arasinda ciddi iligkiler
oldugu ortaya konulmustur. Diinya’da guatr, dis ve iskelet florozisleri, akut anemi
(kansizlik), metal zehirlenmeleri, endemik korlik, solunum sistemi, cilt, mide, barsak ve
kolon kanserleri gibi jeolojik faktdrlerden kaynaklanan pek cok endemik hastalik ortaya
konulmus olup igme ve kullanma sulari i¢inde bulunan yiiksek arsenik nedeniyle Tayvan ve
Banglades’te 29 milyon, Hindistan’da 6 milyon, Cin’de 5,6 milyon ve Arjantin’de yaklagik 2
milyon kigide kanser gézlenmistir.

Hem jeoloji miihendisleri hem de ilgili diger alanlardaki bilim insanlarinin
ortaya koyduklari bu yaklasim ve ¢abalar, yillar ig¢inde kararli gelismesini
siirdiirmiis ve “esas bilesenleri elementler, mineraller, kayaglar, toprak ve su olan
jeolojik ortam ile ¢evre sagligi arasindaki iliskiyi inceleyen disiplinler arasi bir
bilim dali olarak” tamimlanan “Tibbi Jeoloji (Medical Geology) bilim dali”
dogmustur. Bu ¢abalarin bir sonucu olarak Tibbi Jeoloji (Medical Geology), 1998
yilinda "International Union of Geological Sciences (IUGS)" tarafindan
disiplinlerarasi bir bilim dali olarak resmen kabul edilmistir.

Ulkemizde ise 19501 yillardan itibaren jeolojik ortamlarla ilintili ok sayida
problem tanimlanmaya baslanmistir. Diinya Saglik Orgiiti (WHO) ve Saghk
Bakanlig1 verilerine gére; Ulkemizdeki baslica 6liim nedenleri kalp- damar sistemi
hastaliklart (% 44), kanser hastaliklart (% 22) ve digerleri (% 34) biciminde
siralanmaktadir. Kanser 6liimlerinin yaklasik % 40’11 solunum ve sindirim sistemi
hastaliklar1 olusturmakta ve bunlarin biiyiik dl¢iide ¢evresel sorunlar ile dogrudan
ve dolayh iliski i¢inde bulundugu bilinmektedir. Tiirkiye’de jeolojik nedenlerle
ortaya ¢ikan akciger, cilt, mesane, kolon, prostat ve karaciger kanserlerinin yani
sira endemik florozis, sulardaki yliksek arsenik kaynakli kanser ve kardiyovaskiiler
hastaliklar, aliiminyum kaynakli, ndrolojik ve sinirsel hastaliklar, madencilik ve
giyim sektoriinde silikozis, kronik asbest ve eriyonite maruz kalma sonucu
asbestosis ve mezotelyoma olarak sayilabilir. Yapilan jeolojik, ¢evre ve halk
saghig1 arastirmalarima gore Tirkiye’de Jeolojik agidan riskli bolgeler oldukga
yaygm olmasma ragmen Ulusal mevzuatimizda “Tibbi Jeoloji” kavrami; tibbi
Jeolojinin ¢alisma konular i¢inde yer alan olan toz hastaliklarindan “asbest” ve
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“silikozis” ile ilgili yetersiz diizenlemeler ve imar planina esas ¢alismalardaki nasil
yapilacagi belli olmayan “jeomedikal risk” degerlendirmesi disinda herhangi bir
diizenleme mevcut degildir.

Ulkemizde, “Tibbi Jeoloji” son yillarda bircok arastirmacinin ilgisini
cekmistir. Bulundugumuz ortam, ictigimiz su, kullandigimiz besinler ve daha
bircok konu ile iliskin jeolojik faktdrler ortaya c¢ikarilmig, Oteden beri
yerbilimcilerin yapmakta olduklari Cevre Jeokimyasi c¢aligmalar1 alaninda
yogunlasmis ve bir ¢ok bilimsel etkinlik, makale, rapor, goriis ve Oneriler
sunulmustur. Jeoloji Miihendisleri Odas1 pek ¢ok alanda oldugu gibi Tibbi Jeoloji
Biliminin de Ulkemizde saglam temeller {izerinde gelisip, ilerlemesi igin gerekli
caligmalarin yapilmasini temel ilke olarak kabul etmistir. Bu kapsamda 2000'li
yillardan itibaren cesitli bilimsel aktiviteler (sempozyum, panel, calistay)
diizenlemistir. 1. Tibbi Jeoloji Sempozyumu 2005'te gerceklestirilmis olup
sistematik olarak yiiriitiilen Tibbi Jeoloji ¢alistaylariin birincisi 30 Ekim - 1
Kasim 2009'da Urgiip'te (Nevsehir) ikincisi ise 4-6 Aralikk 2013'te Akdeniz
Universitesi'nde (Antalya) diizenlenmis ve basarryla sonuglandirilnustir.

Diizenlenen g¢alistaylara yogun katilim ve ilgiden dolay1 bilginin daha genis
kitlelere duyurulmasi ve paylasimi i¢in sempozyum olarak devam ettirilmesine
karar verilmistir. Bu nedenle, 12-15 Kasim 2015 tarihleri arasinda Konya’da
"2.Tibbi Jeoloji Sempozyumu" diizenlenmektedir. Dort (4) gilinlik sempozyum
programinin 2 giinii bilimsel sunum ve tartigmalara, 1 giinii biitiin paydaslarin
katilimlar1 ile gergeklestirilen 2 Panele, dordiincii giinii ise Konya cevresindeki
teknik geziye ayrilmistir. Sempozyumda jeojenik faktdrlerin gevre ve insan
sagligina etkileri detayl olarak tartisilarak, Tibbi Jeoloji egitimi, “Ulusal Tibbi
jeoloji stratejisi”, “Imar ve her tiir planlamada tibbi jeolojik ¢aligmalarin esaslar1”
gibi konular irdelenip ulusal mevzuatimizda tibbi jeolojinin yeri tartisilacaktir.

Jeoloji Miihendisleri Odas1 Konya Subesinin yiiriitiiciiliigiinde Konya
Valiligi, Konya Biiyiiksehir Belediye Baskanligi, Selcuk, Necmettin Erbakan, ve
KTO Karatay Universiteleri, KOP Idaresi, DSI, MTA, Cevre Sehircilik ve AFAD
Il Miidiirliikleri'nin destekleriyle Novotel Konya'da diizenlenen "2.Tibbi Jeoloji
Sempozyumu"nun Jeoloji Miihendisleri, Saghik Bilimciler ve Ulkemize hayirh
olmasini dileriz.

Saygilarimizla.

DUZENLEME KURULU
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PREFACE

While geological environments provide the balance of ecosystems for
sustainability of living life, on the other hand cause some of the negative conditions
that can be considered as side effects. Living beings benefit intensely from the
geological environment for their survival. In addition, humanitarian activities
particularly food, water and the other production activities such as mining, energy,
agriculture and so on with wastes of domestic, industrial and medical activities of
mankind to maintain their lives cause undesirable pollution on water, air and soil
and adverse effects to living organisms. Thus, the problems constitute serious
negative impacts of both human and geological factors on the environment and
public health need to solve a common problem all over the world confronts us.

Owing to the many health problems particularly cancer, respiratory tract,
skin and teeth diseases are more common in certain regions relationships between
diseases and living environment were investigated. Accordingly, serious
relationships between these diseases and geological characteristics of the living
environments have been demonstrated. Many endemic diseases such as goiter,
dental and skeletal fluorosis, the acute anemia, metal poisoning, endemic blindness,
respiratory system, skin, stomach, bowel and colon cancers caused by geological
factors has been demonstrated in the world. Millions of cancer cases (for example
29 million in Taiwan and Bangladesh, 6 million in India and 5.6 million in China,
approximately 2 million in Argentina) have been observed in the World.

These put forwarded approaches and efforts of scientists both geology
engineers and other related areas maintained its stable development in the years
and was born the “Medical Geology” defined as ” an interdisciplinary science
investigate relationships between the geological environment which is essential
components are elements, minerals, rocks, soils, and water and environmental
health”. Medical Geology was officially recognized as an interdisciplinary science
by “International Union of Geological Sciences (IUGS)” in 1998 as a result of
these efforts.

Many problems associated with the geological environment have begun to
define since the 1950s in Turkey. The main causes of death in Turkey
cardiovascular system diseases (44%), cancer (22%) and others (34%) are listed
relatively according to The World Health Organization (WHO) and by the Turkey
Ministry of Health. About 40% of the cancer deaths are caused by respiratory and
digestive system diseases and it is known that they are largely related between
direct and indirect environmental issues. Revealed by geological causes in Turkey;
lung, skin, bladder, colon, as well as the prostate and liver cancer as well as
endemic fluorosis, cancer and cardiovascular disease arsenic-induced in the water,
neurological and nervous disorders aluminum-induced, silicosis in mining and
clothing sector, asbestosis and mesothelioma chronic asbestos and erionite
exposure results. According to geological, environmental and public health
research’s the risks are quite common in terms of geological aspects in Turkey,
although “Medical Geology” concept was not understand sufficiently and there is
not available any arrangement and regulations except for the study subjects in the
dust diseases that contained “asbestos” and “silicosis” to inadequate regulations
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and “geomedical risk” using in zoning plans for the main uncertain how to do the
work.

In Turkey, “Medical Geology” has attracted the attention of many
researchers in recent years. The current environment, the water we drink, revealed
geological factors associated with food, we use many more issues, scientific
activities in these matters, articles, reports, opinions, and recommendations are
presented. Chamber of Geological Engineers, as in many areas of Medical
Geological Sciences also develop on the solid foundation of Turkey, have been
accepted as the basic principle of the necessary work for the progress. In this
context, since the 2000s, various scientific activities (symposia, panel discussions,
workshops) were held. The first Medical Geology Symposium was held in the year
2005 by Chamber of Geological Engineers of Turkey. Then the first of the
systematically conducted workshops 1st Medical Geology Workshop was held in
2009 (October 30-November 1) Urgiip (Nevsehir) and the 2nd in 2013 (4-6
December) in the Mediterranean University (Antalya) organized and successfully
completed. Due to the extensive involvement of knowledge and interest in the
workshops organized by the JMO has decided to continue the symposium to be
communicated to a wider audience and sharing. Therefore, between 12-15
November 2015 international participation “‘2nd Medical Geology Symposium”
will be held. The four-day symposium program of the two-day scientific debate, a
day of academics, public officials, local officials and members of the public will be
held at both the panel is divided into the fourth day technical trip. Effects of
geogenical factors on the environment and human health in the symposium will be
discussed in detail, Medical Geology education, ‘“National medical geology
strategy”, ‘“Development plans and principles of essential medical geological
studies all kinds of settlement planning” as the subject to be discussed, topics
emphasized the place of medical geology in our national legislation will be
discussed.

The International Conference on 2nd Medical Geology held in Konya
(Turkey) during 12-15 November 2015. This conference is organized by UCTEA
(Union Of Chambers Of Turkish Engineers And Architects) Chamber of
Geological Engineers Konya Division, Selguk University Geological Engineering
Department, sponsored by Governorship of Konya and Konya Metropolitan
Municipality, KTO (Konya Chamber of Commerce) Karatay University, Konya
Necmettin Erbakan University, KOP (Ministry of Development, Konya Plain
Project Regional Development Administration), DSI (General Directorate of State
Hydraulic Works) 4th Regional Directorate, MTA Secondary Regional Directorate
of Central Anatolia, Provincial Directorate of Environment and Urbanization,
Konya AFAD (Prime Ministry Disaster & Emergency Management Authority) The
symposium to be held in NOVOTEL Konya. Details could be seen in web sites
(medicalgeology?2.org, tibbijeoloji.org), which will be held 2nd Medical Geology
Symposium. We wish to be beneficial to the Geological Engineers, health scientists
and and our country of "2nd Medical Geology Symposium®

ORGANIZATION COMMITTEE
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Jeolojik 6zellik ve siireglerin insan sagligi ve ekosistemler {izerindeki etkisini arastiran tibbi
jeoloji sadece diinyada degil ayn1 zaman da Tiirkiye’de de popiilaritesi artan bir alandir.
“scholar.google.com” sitesinde tibbi jeoloji seklinde arama yapildiginda 2011-2014 yillart
icerisinde 14.800 sonu¢ bulunmusken sadece 2014 yilinda 11.000 bilimsel ¢alismanin
iiretildigi ve 2015’in ilk 8 ayinda 6400 civarinda bilimsel ¢aligmanin yapildigi tespit
edilmistir. Bu caligmanin ana amaci1 Tiirkiye’de Tibbi Jeoloji dersinden sorumlu olan
iiniversite dgretim tiyelerinin dgretim uygulamalarinin gozden gegirilip degerlendirilmesi
ve boylece ortak bir 6gretim yaklagiminin olup olamayacaginin tespit edilmesidir.

Ik olarak, Tiirkiye’de ki {iniversitelerin T1bbi Jeoloji ders icerikleri incelenmistir. Mevcut
durumda, aktif olarak 6grenci kabul eden 30 Jeoloji Mithendisligi boliimii vardir. Bunlarin
9’unda T1bbi Jeoloji dersi miifredatta yer almaktadir. Nigde ve ODTU’de bu ders Yiiksek
Lisans diizeyinde o6gretilmektedir. Selcuk Universitesinde ise Jeoloji Miihendisligi
Boliimiinde Lisans ve Yiiksek Lisans, Tip Fakiiltesi miifredatinda ise Lisans dersi olarak
yer almaktadir. Harran Universitesinde Tibbi Jeoloji dersi Cevre Miihendisligi anabilim
dalinda Yiiksek Lisans diizeyinde okutulmaktadir. Diger Universitelerde ise (Canakkale On
sekiz Mart Universitesi, Dokuz Eyliil Universitesi, Istanbul Universitesi, Istanbul Teknik
Universitesi ve Osmangazi Universitesi) Lisans diizeyinde Tibbi Jeoloji dersi
onerilmektedir.

Bu dersten sorumlu olan 6gretim iiyelerinin ¢ogunlugu (5/9) Maden Yataklari-Jeokimya
anabilim dalinda gorevlidir. Digerleri ise Genel Jeoloji, Mineroloji&Petrografi ve
Uygulamali Jeoloji anabilim dallarinda dagilim gostermektedir.

Bu ¢aligmanin eki olarak sunulan bir anket ders sorumlusu &gretim tiyelerine gdnderilmis
olup bu anketle uygulanan 6gretim metotlar1 ve genel goriislerin daha detayl elde edilmesi
amaglanmistir.

Anahtar Kelimeler: Jeoloji, Uygulamali Jeoloji, Tibbi Jeoloji, Ogretim Metodu
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ABSTRACT

Medical Geology, which can be defined the study of the impacts of geologic features and
processes on human health and ecosystems, is an emerging field not only in the world but
also in Turkey. According to “scholar.google.com”, there were 14800 scientific works
related to medical geology published between 2011 and 2014; whereas, more than 11000
scientific publications were produced only in 2014 and more than 6400 publications were
completed in the first two-thirds of 2015. The main aim of this study is to review and
evaluate current pedagogical practice applied by University lecturers who teach medical
geology in Turkey and to examine whether there could be a common pedagogical base
among topics covered.

First, we examined medical geology course contents at different Turkish Universities.
Currently there are 30 geological engineering departments actively teaching in Turkey. Out
of 30, only nine departments offer medical geology in their course lists. At Nigde and
Middle East Technical Universities, this course is offered under graduate courses. In the
Selcuk University, medical geology course is offered in geological engineering department
at both undergraduate and graduate level while it is offered in School of Medicine in the
undergraduate course curriculum. In addition, at Harran University the course is listed
under graduate program in the field of Environmental Engineering. The other universities,
Canakkale Onsekiz Mart University, Dokuz Eyliil University, Istanbul University, Istanbul
Technical University and Osmangazi University, have curricula that include medical
geology in geological engineering departments.

Majority of lecturers (5 out of 9) who teach medical geology is listed under Ore deposites-
Geochemistry subfield at their universities. The others are listed under General Geology,
Minerology-Petrology and Applied Geology subfields.

A questionnaire, which was submitted as a supplement, was sent to lecturers in an active
teaching duty further examine their pedagogical approaches and thoughts.

Keywords: Geology, Applied Geology, Medical Geology, Pedagogical Practice
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Yerkabugunun yapi taslart minerallerden olusmaktadir. Mineral, dogal olarak inorganik
olaylar sonucu olusan, belirli bir kimyasal bilesime sahip, diizenli atomik dizilimli homojen
ic yapiya sahip, parcasi biitiiniiniin 6zelligini gosteren kat1 maddelerdir. Kristaller ise, atom
ve molekiilerin dizilimi ile {i¢ boyutlu gelisen ve sistemli bir i¢ yapiya sahip, diizgiin
yiizeylerle kapl organik ve inorganik maddelerdir.

Sagligimiz i¢in iizerinde yasadigimiz toprak, aldigimiz besin maddeleri, ictigimiz su ve
soludugumuz hava birer element ve bunlarin bilegsimleri olan minerallerden olusmakta ve
yasamimizi etkilemektedir. Eski uygarliklara ait yazitlardan gliniimiize kadar minerallerin
tedavi edici yanlari oldugu gibi sagliga zararli yanlarmin da oldugu bilinmektedir. Bu
mineraller; Asbest grubu (krizotil, krosidolit, tremolit, amasit, antofillit, aktinolit), akciger,
plevra, periton, ovaryum, mide, pankreas, bobrek, iist sindirim yolu ve solunum yolu
kanserleri; volkanik kiil, eriyoniti de iceren lifsi zeolit grubu mineraller bulundurabilir.
Eriyonit morfolojik olarak ince taneli ignemsidir ve bu liflerin aynilari mezotelyomali
hastalardan alinan akciger dokularinda goriilmiigtiir; Kuvars tozlari, akcigerlerde silikozis
denilen bir hastaligi olusturur; Komiir grubu (taskdmiirii, turba, linyit, antrasit)
Pnémokonyoz; Radyoaktif grubu (uraninit, tyuyamunit, thorininit, autunit) kemik, kemik
iligi, deri ve akciger kanserleri; safra kesesi ve bobrek taslart sagligi olumsuz etkiler
(whewellit, wedelit, iriner taglar, brusit, apatit); kromit, hematit deri ve akciger
kanserlerine neden olan minerallerdir.

Bu ve buna benzer minerallerin fiziksel kimyasal 6zelliklerin belirlenmesi mineralojinin
temel gorevleri arasinda olup, son zamanlarda bobrek ve safrakesesi taglarinin mineralojik
incelenmeleri tirologlara biiyiik kolayliklar saglamaktadir. Yapilan bu mikroskobik ve X-
Ray incelemeleri sonucu asidik kalker eriyiklerinden oksalatlar, fosfat asitli tuzlardan
iiratlar ve bunlarin karigimlarindan bobrek taslarinin olustugu belirlenebilmektedir. Bu
taglar1 olusturan mineraller ise, sunlardir: whewellit, weddelit, whewellit+weddelit,
kalsiyum fosfat ve iirat grubu mineraller ile eser miktarlarda kuvars, feldspat tiirleri, kil
mineralleri. Urologlar yazacaklari regetelerini bu minerallerin gesidine ve dzelliklerine gore
yonlendirmekteler. Ayrica, listten aydinlatmali (opak ilminatorlii) cevher mikroskoplar: ile
dis ciirtikleri, dislerin dolgu maddeleri ile olan reaksiyonlar1 incelenerek discilik sektoriine
de dolayisiyla insan sagligina biiyiik katkilar sunabilmektedir.

Anahtar kelimeler: Mineraloji, mineral, kristal, tibbi jeoloji, bobrek taglari.
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ABSTRACT

Building blocks of the Earth’s crust are made up of minerals. Minerals, naturally resulting
from inorganic events, possessing a specific chemical composition, and having an atomic
array of regular homogeneous internal structure are solid masses which possess the
properties of whole. On the other hand the crystals, developed in three dimensional with
sequences of atoms and molecules and having systematic internal structure, and covered by
smooth surfaces are organic and inorganic substances.

Soil necessary for our health, food we take, water we drink and air we breathe being
minerals, elements and compounds influence our life. Minerals are known as means of
treatments from Epigraphs remnants from ancient civilizations to present days while those
having hazardous effects. Theses minerals include asbestos group (chrysotile, crocidolite,
tremolite, amasit, anthopyllite, actinolite) which cause lung, pleura, peritoneum, ovary,
stomach, pancreas, kidney, digestive tract and upper respiratory tract cancer, and volcanic
ash containing fibrous erionite and zeolite groups. Erionite is as fine-grained needle-like
morphology, and these fibers (needle-like morphology), which were observed in the tissues
taken from patients’ lung from mesothelioma, Quartz dust, which creates a disease called
silicosis of the lungs; Coal Group (coal, peat, lignite, anthracite) pneumoconiosis;
Radioactive group (uraninite, tyuyamunit, thorininit, autunit) bone, bone marrow, skin, and
lung cancers; gall bladder and kidney stones, which cause no adverse health effects
(whewellit, wedelit, urinary stones, brushit, apatite); chromite, hematite minerals, which
cause skin and lung cancer.

Determination of the physical and chemical properties of these minerals and like these
minerals is one of the fundamental tasks of mineralogy, and recent mineralogical
examination of the kidney and gall bladder stones provide means for urologist with great
easiness. Formations of oxalate from acidic solutions, urate from acidic phosphate salts
and kidney stone were known from microscopic and X-ray investigations. The minerals
forming these stones are whewellit, weddelit, whewellit + weddelit, phosphate and urate
group kalsuy quartz with trace amounts of minerals, types of feldspar, clay minerals.

Urologists are driven by the characteristics of the varieties of these minerals to prescribe
their prescriptions. In addition, dental cavities with top-lit (with opaque illuminating) ore
microscope and investigations of the reactions of teeth with filing substances contribute
great effect on dental sector and so on the human health.

Keywords: mineralogy, mineral, crystal, medical geology, kidney stones.
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HOW TO BRING TO DECISION MAKERS THE SIGNIFICANCE
OF THE RESEARCH IN MEDICAL GEOLOGY

losif VOLFSON

Russian Geological Society, 115191, Moscow, Russia
(mgeolog1955@mail.ru)

ABSTRACT

Currently, the international medical geology community aims efforts at solving
environmental problems including such complicated problem as health of the population
being under the influence of different geological factors both natural and technological
origin. Preventive measures to minimize the negative effects of environmental pollution are
implemented; environmental matters are taken into account in practical decision-making to
achieve stable socio-economic development of society.

To reduce environmental stress it is necessary constantly assess the effects of
environmental impact, both actual and planned business activities on the environment and
look for optimal solutions to prevent the possible adverse effects, which consequences are
adverse changes in the environment and human health. Integration of environmental and
health components in the decision-making process at the stage of planning and designing is
much cheaper than the activities undertaken to neutralize and compensate economic
damage. Since any business activity associated with the use of natural resources and is
characterized by the impact on the environment and human health, so is economically
feasible to analyze its environmental and health hazard in the stages of strategic documents
and thoroughly evaluate all available alternatives for development.

As shown in practice, when solving such problems a social and medical questionnaire
survey demonstrates a high efficiency aimed to assess the effects of impact on human health
developed documents and the choice of an acceptable alternative of development that
improves the quality and effectiveness of the planning system, as well as increase of public
confidence to decision-making process.

A comparative study of the results of recent environmental research performed in the
territories of mining and metallurgy enterprises as well as areas of tectonic and volcano
activity was carried out. The obtained results demonstrate that humans living chronically
exposed to volcanic emissions or products of degassing of the Earth show high
concentrations of essential and non-essential trace metals such as zinc, lead, cadmium, and
copper in scalp hair, and thus suggest that this type of exposure may be as harmful as
living close to industrial facilities.

These above results were the scientific foundation for a social and medical questionnaire
survey carried out among the population of certain territories with significant and
proposed mining activities as well as territories of high tectonic and volcanic activity of
Siberia and the Russian Far East. The obtained results have shown that there exists an
apparent underestimation of the effects of certain geological factors on human health. To
limit these adverse health effects, practical guidelines for decision makers have been
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compiled to minimize the impact of certain geological factors of technological and natural
origin on human health.

Keywords: Medical Geology, Health of the Population, Effectiveness of the Planning
System
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MEDICAL RADIOGEOECOLOGY AS BRANCH OF MEDICAL
GEOLOGY

losif VOLFSON
Russian Geological Society, 115191, Moscow, Russia
(mgeolog1955@mail.ru)

ABSTRACT

Radiation is part of natural environment. All people are subjected radiation exposure from
naturally occurring radioactivity in soil, water, air, and food. The wide spectrum of
radioactive elements — products of decay of natural uranium and thorium, radon,
potassium-40 (“°K), radium-226 (**Ra), and other isotopes impact on biological objects
including human health and animals health and thus allow us to consider some aspects of
radiation safety as important division of medical geology — medical radiogeoecology.

The main complicacy of medical radiogeoecology is that a field of the impact of low doses
of radiation, where the health effects are manifested not so obviously and identically unlike
at high (lethal or sublethal) doses of radiation. Low doses of radiation don’t trigger
deterministic effects on human health and the most hazardous are the stochastic effects.

There exist two main objects of medical radiogeoecology — uranium and radon. The main
uranium sources are granites and their acid volcanic analogues (felsites and rhyolites).
The uranium content in natural water is as much as 5 ug/L in some territories, and reaches
25 ug/L in Thuringia, Germany. Uranium particularly occurs as uraninite, UOy—U3Og,
carnotite, K,(UO,),(VO,),-3H,0, autunite, Ca(UO,),(PO,),10-12H,0, and coffinite,
U(SiO4)1x(OH)4. The adult body contains about 22 mg of uranium. Main uranium depots
are spleen, kidneys, skeleton, and liver. A daily intake of U varies from 1 to 5 mg. After
ingestion, most uranium is excreted within a few days. A small fraction (0.2-5%) is
deposited in the bones and kidneys. Exposure to high uranium concentrations has both
chemical and radiological risks. The chemical risk is associated with the binding of U with
biomolecules. The radiological risk is serious for lungs and bones, since U deposited in
bone can lead to bone cancer because of the persistent irradiation (half-excretion time of U
from bone is ~300 days). Symptoms of uranium poisoning are mainly manifested as damage
of the kidneys.

Radon, the result of radium decay, is a heavy colorless odorless gas. It accumulates in
underground cavities, mines, basements, and poorly ventilated houses. After exposure on
the Earth’s surface, Rn is dissipated in the atmospheric air. Radon is one of the most
striking examples for the dependence of geological biotropic factors on geodynamical
activity. Although radon release occurs in any point of the land surface, increased levels of
soil radon can be usually observed along active faults and fracture zone as well as the
outcrops of uraniferous rocks. Besides, radon emission via active faults increases prior to
earthquakes. The most stable isotope of radon is ?2Rn with a half-life of 3.825 days. Radon
decays with o-radiation and forms a series of decay products with a- and fS-radiation:
28pg, 2Ypp, 2YBj, and **Po. The health hazard from radon comes from these
radionuclides, especially **Po and **Po, possessing high energies. *®Po and #**Po may
attach to the inner lining tissues of lungs or gastrointestinal tract after radon inhalation or
ingestion of radon-enriched water.
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Geological factors pose a risk of developing certain health defects, and the origins of these
risks. As the interest to natural radioactive materials is existed and exploration and mining
of uranium deposits continues, understanding these risks is of utmost importance in order
to maintain the health of the population. Since radiation exposure affects almost all
essential parts of the human organism the objective monitoring of the geological
environment is the most purposeful and appropriate way to conduct the environmental
research.

Keywords: Radiation, Medical Radiogeoecology, Uranium, Radon, Objective Monitoring
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ZEOLIT MINERALLERI VE INSAN SAGLIGINA ETKISi

Abidin TEMEL
Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bél., 06800, Beytepe,
ANKARA
(atemel@hacettepe.edu.tr)
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Zeolit olusumlari, magmatik kayaclarda, o6zellikle de bazaltik lavlarin bosluklarinda
gozlenen bir aksesuar mineral olarak bilinmekteydi, daha sonra yapilan c¢aligmalar,
zeolitlerin, diisiik dereceli metamorfik ve degisik sedimanter kayaglarda énemli bir mineral
oldugunu ortaya koymustur. Sedimanter ¢okellerde gozlenen en 6nemli zeolit mineralleri:
klinoptilolit, analsim, hoylandit, l6montit ve fillipsittir. Daha az oranda ise sabazit, eriyonit,
mordenit, natrolit ve wairakit mineralleri bulunmaktadir (Hay ve Sheppard, 2001, Sheppard
ve Hay, 2001).

Zeolitler, endiistriyel hammadde olarak bircok alanda (6rn. kirlilik kontrolii, enerji ve
tarimsal uygulamalar) kullanilabilmektedir. ~ Ekonomik acidan 6nemli zeolit yataklari
tuzlu alkali gollerde volkanik kiillerin alterasyonu ile olusmustur (Hay ve Sheppard, 2001).
Bu ortamlarda olusan zeolitlesmenin ilk asamasi volkanik camin ¢6ziinmesidir. Bu
¢oziinmenin hizi pH, tuzluluk ve tane boyuna baglidir. Olusacak zeolit minerallerinin
cinsini, ¢ozeltilerin Si/Al ve katyon oranlart ile suyun aktivitesi denetlemektedir. Bu
parametreler, hem tuzluluk hem de alkalinitenin degisiminden &nemli Olgiide
etkilenmektedir (Hay, 1966). Tirkiye’de, ekonomik Oneme sahip sedimanter zeolit
yataklari, Balikesir-Bigadi¢, Kiitahya-Emet, Eskisehir-Kirka bolgelerinde yer almaktadir
(Giindogdu vd., 1996).

Yukarida kisaca olusumlari acgiklanan ve ekonomik Onemleri belirtilen zeolit
minerallerinden eriyonit insan saglig1 agisindan zararlhidir (Carbone vd., 2007). S6z konusu
bu mineral ignemsi bir yapiya sahip olmasi nedeniyle asbest grubu mineraller gibi insan
sagligr acigindan tehdit olusturan kanserojen bir 6zellige sahip olup, akciger zar1 kanseri ad1
verilen mezotelyoma’ya neden olmaktadir. Eriyonitli tiiflerce zengin bélgelerde
yasayanlarda, mezotelyoma hastaligi gézlenmektedir. Tiirkiye’de bu hastaligin goriildiigii
yerler, Nevsehir iline bagli, Tuzkoy, Karain ve Sarihidir bdlgeleridir (Temel ve Giindogdu,
1996; Carbone vd., 2007).

Anahtar Kelimeler: Eriyonit, Kanser, Meztelyoma, Zeolit
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Zeolite occurrences have been known as an accessory mineral in cavities in igneous rocks,
particularly basaltic lavas, in later studies, zeolites have been determined as an important
mineral in low-grade metamorphic and various sedimentary rocks, In sedimentary deposits,
the most common zeolite minerals are clinoptilolite, analcime, heulandite, laumontite and
phillipsite, whereas less ones are chabazite, erionite, mordenite, natrolite and wairakite
(Hay and Sheppard, 2001, Sheppard and Hay, 2001).

Zeolite can be used in many areas (e.g. pollution control, energy and agricultural
applications) as an industrial raw material. Zeolit deposits which have economic
importance formed by the alteration of volcanic ash in saline, alkaline lakes (Hay and
Sheppard, 2001). The first phase of formation of zeolites in these environments is
dissolution of volcanic glass. The rate of this dissolution depends on the pH value, salinity
and grain size. The type of zeolite mineral is controlled by the Si/Al ratio, cation ratios of
the solution and the activity of the water. Variations in salinity and alkalinity affect these
parameters significantly (Hay, 1966). In Turkey, economic zeolite deposits are located in
Balikesir-Bigadi¢, Kiitahya-Emet, Eskisehir-Kirka, areas (Giindogdu et al., 1996).

Erionite is a dangerous zeolite mineral for human health (Carbone et al., 2007). Because of
their needle-like shape, like as asbestos, it is carcinogen and threats the human health, and
it causes mesothelioma. In inhabitants who are living in the erionite-rich tuff areas,
mesothelioma has been observed. In Turkey, this disease has been observed in Tuzkéy,
Karain and Sarihidir areas, Nevsehir (Temel ve Giindogdu, 1996, Carbone et al. 2007).

Key words: Erionite, Cancer, Mesothelioma, Zeolite
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Burada incelenen volkanisedimanter kayalar farkli miktarlarda zeolit igerir ve tuzlu alkalin
Tuzgolii Havzasinda Geg¢-Erken Miyosen doneminde dasitik volkanik materyallerin
alterasyonu sonucu olugmustur. Volkanosedimanter kayaglar alterasyonla zeolitler ve
smektit minerallerini olusturan ¢ogunlukla kuvars, plajiyoklaz ve az miktarda mikadan
olusur. Zeolitge zengin tiif numuneleri degisik miktarlarda zeolit mineralleri igerme veya
icermemelerine gor bes grupta toplanir: (a) Hul/Cpt (hollandit/klinoptilolit)+analsim; (b)
Hul/Cpt+erionit/ofretit; (c) Hul/Cpt+erionit/ofretit+sabazit; (d) Hul/Cpt, ve (e) sabazit.
Zeolit mineralleri ponza/tiifiin agik bosluklarinda camin yerine olugmus halde gézlenir. 15-
50 um biytkliigiinde, igne sekilli, lifsi erionit demetleri pomza bosluklarinda sabazit ve
Hul/Cpt ile birlikte yer almistir. Eriyonit ve offretitin XRD pikleri birbirine benzerdir, bu
ylizden sadece XRD ve SEM yontemleri kullanilarak minerallerin birbirlerinden ayirt
edilmesi hatalidir. Bu nedenle, pek ¢ok arastirmaci offretit ve erionitin tanimlanmasinda
yapisal formiiliindeki element igeriklerini ve bazi oranlar1 dikkate almistir. Eriyonit ve
offretitin ayiriminda mikroprob analizi yapilmig ve birim formiilde bulunan element
icerikleri belirlenmistir. Yapisal formiil 72 oksijen bazina gére hesaplanmis (Siy7gsAlg 46)
(Mg121F€004) (CapgoKyigoNag76BagsSroes) ve element oranlart belirlenmistir. Genel
anlamda Na’a oranla Ca ve K igerigi daha yiiksektir. Ca/Mg oranlar1 ise incelenen 24
numunenin on beginde 1.0 degerine yakindir (ortalama 0.79), digerlerinde ise 1.0 den ¢ok
kiigliktiir. Yapisal formiilde iki degerlikli degisilebilir katyon igerikleri tek degerliklilere
benzerdir ve Mg igerigi eriyonitte olan 0.80 den biiyilk bulunmus ve offretit olmasi
gerektigi diigiiniilmistiir. Genelde eriyonitte Ca ve K icerigi Na’dan yiiksektir. Ca/Mg orani
incelenen 24 6rnekten on besinde bire yakinken (ortalama 0.79) digerlerinde 1.0’den ¢ok
kiicliktiir. Eriyonitin formiilinde degisilebilir iki degerlikli katyon igerigi tek degerlikli
katyon igerigine benzerdir ve Mg igerigi 0.80 den yiiksektir ve offretit olmasi gerektigi
diistiniilmiistiir. Mikroprob sonuglarina goére, X-isinlart pikleri ve morfolojik dzellikleri
eriyonite benzeyen s6z konusu minerallerin en azindan biiyiik bir kismmin eriyonit
olmadig1 ve eriyonitle ayn1 grupta olup, yapisal Mg icerigi 0.80 den biiyiik olan offretit
mineraline benzerdir. Inceleme alaninda belirlenen ve XRD tanimlamasinda eriyonite
benzeyen 1smsal minerallerin ¢ogunlukla eriyonit olmayip offretit oldugu ve gevre sagligi
acisinda potansiyel bir tehlike olusturmadigi tespit edilmistir. Ulkemizde yapilan
caligmalarda bu minerallerin eriyonit veya offretit olarak belirlenmesi c¢evre sagligi
acisindan onemlidir. Zira lifsi zeolit mineralleri mikroprob analizi yapilmadan basitge
eriyonit olarak tamimlanip, zeolit igeren kayaglar kanser riski olan alanlar olarak
nitelendirilmekte veya nitelendirilebilir.

Anahtar kelimeler: Ankara, eriyonit, offretit, zeolit
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The volcanisedimentary rocks studied here contained different amounts of zeolite and were
formed in the saline alkaline Tuzgolii Basin subsequent the alteration of dacitic volcanic
materials during the Early to Late Miocene. The volcanosedimentary material comprised
mostly of quartz and plagioclase with some mica, and was altered to form zeolites and
smectite minerals. The zeolite-rich tuff samples consist of five zeolite mineral associations
with or without non-zeolite minerals in different quantities as: (a) Hul/Cpt
(Heulandite/clinoptilolite)+analcime; (b) Hul/Cpt+ erionite/offretite; (c) Hul/Cpt+erionite/
offretite+chabazite; (d) Hul/Cpt, and (e) chabazite. The zeolite minerals were observed in
the open cavities of the pumice/tuff and replaced glass throughout the zeolitic tuff. Erionite
bundles, 15-50 wm in size were needle-shaped and fibrous and were located in the cavities
of the pumice with chabazite and Hul/Cpt. XRD peaks of erionite and offretite minerals are
clearly similar, so differentiate of the minerals to each other by using only XRD and SEM
methods may be incorrect. Therefore many researchers took into account the elements
contents and some ratios in structural formula of defining of the offretite and erionite.
Microprobe analyzes were made and element contents determined to erionite and offretit
distinction. Structural mineral formula was calculated based on 72 oxygen and structural
element contents and ratios were determined as (SiyrgsAlgss) (MJ121F€0.04)
(Cay 09K160Nag 76Bag g3Sro0s)- In general, Ca and K content is greater than Na. Ca/Mg ratio
is close to one in fifteen of the 24 studied sample (mean 0.79), while in others too smaller
than 1.0. It is determined that exchangeable divalent cation contents is similar to
monovalent cation content in the structural formula and Mg content is greater than the
0.80 found in the erionite and it is thought that it should be offretite. According to
microprobe results, XRD peaks and morphological properties similar to erionite is not
actually erionite and at least the majority of mineral defined as erionite is question and the
some of them are not erionite they resemble to offretite mineral contained structural Mg
higher than 0.80 in the same group with erionite. As a result, the radial, fibrous shaped and
XRD peaks similar to erionite identified mostly as offretite is not erionite and it has not
been create a potential environmental health hazard in the study area. In our country,
differentiation of the minerals as erionite or offretite is important in terms of environmental
health, due to many of the fibrous zeolite minerals simply defined as erionite without
microprobe analysis and the zeolite contained rocks regarded or may be regarded as risk
of cancer areas.

Keywords: Ankara, erionite, offretite, zeolite
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Dogada nadir bir metal olarak bulunan selenyumun toksisitesine eksikliginden daha ¢ok
rastlanilmaktadir. Dogada bulundugu kayaglarda ve topraktaki konsantrasyonu milyonda 1-
10°dan azdir ve insanlarda giinliik alinan selenyum miktar1 normal sartlarda 0,006 ile 0.2
miligramdir. Nadir gbzlenen bir durum olan selenyum eksikligi bitki ve hayvanlarda cesitli
anormalliklere neden olmaktadir. Bu durumun insanlarda nasil bir etki yaptigi selenyum
yetersiz topraklarla kapli Cin’in Giineybatisinda yeralan Keshan Bolgesi disinda
gbsterilememistir. Ote yandan selenyum toksisitesinin insanlardaki etkileri iyi
bilinmektedir. Selenyum toksisitesinin (giinde yaklagik 5 miligramdan fazla tiiketildiginde)
kanser olusumuna, tirnaklar ve sa¢ bozukluklarina, depresyona, sinirlilik ve malformasyon
gelisimine neden oldugu bilinmektedir.

Anahtar kelimeler: Selenyum, Tibbi Jeoloji, nadir element
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EFFECT OF SELENIUM ON HEALTH

Canan Oner AKIN
Ministry of Environment and Urban Planning, General Directorate of Protection of
Natural Assets
(canan_oner@yahoo.com)

ABSTRACT

Selenium is quite a rare metal, for which excess is more often a concern than is deficiency.
Its concentration in most rocks and soils is less than one-tenth part per million and normal
selenium intake for humans is 0.006 to 0.2 milligrams per day. Lack of selenium has been
shown to cause abnormalities in many plants and animals; selenium deficiency symptoms
in humans are not well documented except in the Keshan region of southeastern China,
where the most selenium-deficient soils known are found. On the other hand, selenium
toxicity (when more than about 5 milligrams per day is consumed) is well recognized,
reflected in development of cancers, malformation of nails and hair, depression,
nervousness, and other symptoms for humans.

Keywords: Selenium, Medical Geology, Rare element
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Nilgiin CELEBI?, Yiiksel ORGUNP, Halim TASKIN®, Berna OZCINAR?,
Nesli ALBAYRAK?
8Cekmece Niikleer Arastirma ve Egitim Merkezi, 34303 Istanbul
®JTU Maden Fakiiltesi Jeoloji Miihendisligi Boliimii 34469 Istanbul
(nilgun.celebi@taek.gov.tr)
0z

Biitiin binalarda ve yeralti yapilarinda mevcut olan Radon (*’Rn), Uranyumun (**U)
bozunum serileri i¢inde olusan ve ayni zamanda Radyumun (**Ra)’ da bozunum iiriinii
olan dogal radyoaktif bir soy gazdir. Radon, sigaradan sonra en onemli akciger kanseri
nedenidir. Ulkemizin yiizey alaninin yaklagik %30’u volkanik ve granitik kayaglarla
kaplidir. Olustuklart magmanin kimyasal bilesimi ve petrolojik siire¢lerin sonucu olarak
granitik ve volkanik kayaglarin uranyum (U) igerikleri, ortalama degerlerden yiiksektir.
Bunun yani sira, iilkemizin jeolojik yapisini belirleyen Kuzey Anadolu Fayi ve Dogu
Anadolu Fay1 gibi jeolojik siireksizlikler ve pegmatit, fosfat, komiir gibi maden sahalar1 da
onemli radon kaynaklaridir. Bu agidan bakildiginda tilkemizde pek ¢ok yerlesim biriminin
radon riski altinda oldugu s6ylenebilir.

Diinya Saglik Orgiitii ilk kez 1974 yilinda, konutlarda radon maruziyetinin saglk
iizerindeki olumsuz etkisine dikkat ¢ekmistir. Bu tarihten itibaren birgok iilkede, ulusal ya
da bolgesel o6lgekte konutlarda radon solunumu ile alinacak dozlarm degerlendirilebilmesi
amaciyla calismalar baslatilmistir. Ulkemizdeki dlgiimler Tiirkiye Atom Enerjisi Kurumu
(TAEK) tarafindan 1984 yilinda baglamis, 2013 yilinda tamamlanmistir. Bu caligmalar
kapsaminda 81 ilde 153 yerlesim biriminde toplam 7293 konutta ’Rn $l¢iimii yapilmis ve
radon haritas1 hazirlanmistir. Olgiimler rastgele secilen konutlarda oturma odasi ve yatak
odasima bir ¢ift CR-39 radon detektorii yerlestirilmek suretiyle yapilmistir. Tirkiye
genelinde ev i¢i radon konsantrasyon dagilmi 1 Bg/m® ile 1406 Bg/m® arasinda
degismektedir; aritmetik ortalama 81 Bqg/m®, geometrik ortalama 57 Bg/m®, geometrik
standart sapma 2,3 olarak hesaplanmistir. Minimum deger Kilis, maksimum deger ise
Yozgat merkezde Ol¢iilmiistiir. Giresun, Giimiishane, Ardahan, Mardin, Yozgat, Afyon ve
Isparta illeri yiiksek degerleriyle one ¢ikmugtir. En yiiksek ortalama deger Giresun-
Sebinkarahisar’a (312 Bg/m®), en diisiik deger ise (16 Bq/ms) Adiyaman’a aittir.
Uluslararas: Radyasyondan Korunma Komisyonu (ICRP), ev ve isyerlerinde ’Rn’a kars:
radyolojik korunma i¢in tavsiyede bulunmus ve maruz kalman yillik ev i¢i radon gazi
miktarm1 200 ila 600 Bg/m® degerleriyle sinrlandirnustir. TAEK evlerde radon
konsantrasyonunun yillik ortalama referans seviyesini 400 Bq/m® olarak belirlemistir.
Hesaplanan yillik ortalama ev igi radon konsantrasyon degeri referans degerden diisiik, 40
Bg/m® olan diinya ortalama degerinden yitksek bulunmustur. Sonuglar Ulkemizin jeolojik
ozellikleri acisindan degerlendirildiginde, yiiksek radon konsantrasyonuna sahip bolgelerin,
granitik ve volkanik kayaglarla kapl yerlesim alanlar1 oldugu ve bu alanlarin da 6zellikle
fay zonlartyla bigilmis alterasyon derecesi yiiksek olan kesimlerle ortlistiigli goriilmiistiir.
Ozellikle Dogu Karadeniz ve Bat1 Anadolu bdlgeleri bu jeolojik 6zellikleriyle dne cikarken;
ornegin Giiney Dogu Anadolu bdlgesinde, bu dzelliklerin yam sira fosfat cevherlesmeleri
de, radon konsantrasyonu tiizerinde etkili olmus olabilir. Bu konularin tiimii sunumda
detayl1 olarak ele alinip, tartisilacaktir.

Anahtar Kelimeler: Radon gazi, ?Rn, ev ici radon, halk sagligi, granitik kaya, Tiirkiye
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RADON (?’Rn) DISTRIBUTION IN TERMS OF TURKEY'S
GEOLOGICAL STRUCTURE AND EVALUATION OF PUBLIC

HEALTH
Nilgiin CELEBF®, Yiiksel ORGUN", Halim TASKIN®, Berna OZCINAR®, Nesli
ALBAYRAK?®

) "aCekmece Niikleer Aragtirma ve Egitim Merkezi, 34303 fstanbyl
Y JTU Maning Faculty,Geological Engineering Department 34469 istanbul
(nilgun.celebi@taek.gov.tr)

ABSTRACT

Radon (*?Rn) that is present in all buildings and underground locations is a naturally
occurring radioactive noble gas that forms in uranium (**®U) decay series, and also decay
product of radium (*°Ra). Radon is the most important cause of lung cancer, after
smoking. About 30% of Turkey’s surface area is covered with volcanic and granitic rocks.
Uranium (U) content of the granitic and volcanic rocks is higher than average value. In
addition, geological discontinuity determining our country's geological structure such as
North Anatolian fault and East Anatolian fault and mining areas such as pegmatite,
phosphate, coal etc., are also important radon sources. From this point of view, it can be
said that many settlements in our country is at risk of radon gas.

The World Health Organization first drew attention to the health effects from residential
radon exposures in 1979. Since then, national or regional radon surveys in many countries
have been initiated to assess the doses from the inhalation of radon in dwellings. The
measurements in across Turkey in dwellings have been started in 1984 and completed in
2013, by Turkish Atomic Energy Agency (TAEA). The *’Rn concentrations were measured
with CR-39 plastic alpha-track detectors in 7293 dwellings in 153 residential units of 81
provinces and the radon map was prepared. A pair of detectors was distributed to
randomly selected houses, one of which was placed in the living room and the other in the
bedroom. Indoor radon concentrations were distributed in the range of 1 - 1406 Bq/m®. The
arithmetic mean of the indoor radon concentration was found to be 81 Bg/m®; the
geometric mean was 57 Bg/m® with a geometric standard deviation of 2.3. The minimum
and maximum values are measured in Kilis and Yozgat center, respectively. Giresun,
Giimushane, Ardahan, Mardin, Yozgat, Afyon and Isparta is came to the fore with higher
values. The highest and the lowest average values are belong to Giresun-Sebinkarahisar
(312Bg/m®) and Adiyaman (16 Bg/m®). The International Commission on Radiological
Protection (ICRP) has taken recommendation for radiological protection against °Rn at
home and at work, and annual exposures to radon are limited between 200 and 600 Bg/m°.
The reference level of the annual mean of the radon concentration at home is given as 400
Bg/m® by TAEA. The annual average indoor concentration value is lower than this level but
higher than the average worldwide indoor radon concentration of 40Bg/m3. When the
measurement results were evaluated in terms of the geological characteristics of our
country, it can be seen that in a high radon concentrations were measured in residential
areas covered by granitic and volcanic rocks, especially East Black Sea and West Anatolia
Regions. These areas are also cut by fault zones and alteration is widespread. In addition
to these properties, the phosphate deposits may have been effective at radon concentration
in the South Eastern Anatolia region, also. In the presentation all of these issues be
addressed in detail will be discussed.

Keywords: Radon gas, %’Rn, indoor radon, public health, granitic rock, Turkey
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KOVADA GOLU’NUN (ISPARTA) ARSENIK KiRLILiGI
ACISINDAN DEGERLENDIRILMESI

Sehnaz SENER?, Erhan SENER”
aSL'ileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, Ciiniir, TR-32260, Isparta,
szZleyman Demirel Universitesi, Uzaktan Algilama Merkezi, Ciiniir, TR-32260, Isparta
(sehnazsener@sdu.edu.tr)

0z

Ulkemizin Goller bélgesinde yeralan Kovada Golii yaklasik 8 km? yiizey alanina sahiptir.
Gol ve cevresi, milli park olmasinin yani sira 1992 yilinda 1. Derece Dogal Sit alani ilan
edilmistir. Ancak, son yillarda géliin su kalitesini ciddi boyutta tehdit eden antropojenik
kirleticiler sebebiyle goldeki sazlik-bataklik habitatlarinda artis gézlenmektedir. Bolgede
206l su kalitesini olumsuz olarak etkileyen en dnemli kirletici kaynak, Egirdir Goli’ndeki
fazla suyu Kovada Golii’ne ileten ve Egirdir ilgesi yerlesim birimine ait evsel ve endiistriyel
kaynakli atik sularin aritildigr aritma tesisi ¢ikis sularinin desarj edildigi Kovada Kanali’dir.
Kanal vasitasiyla gole giren en onemli kirlilik yiikleri azot-fosforlu bilesikler ve agir
metallerdir.

Bu ¢alismada, ¢evresel kirleticilerden olumsuz olarak etkilenen Kovada Golii’niin arsenik
elementi bakimindan kirlilik durumu arastirilmigtir. Bu amagla, Mayis (2012) ve Ekim
(2013) aylarinda, toplam 11 lokasyondan alinan gdl suyu drneklerinde kimyasal analizler
yapilmigtir. Analiz sonuglarina gore, golden alinan su 6rneklerinde 6l¢iilen As igeriginin
0.006-0.012 mg/l arasinda oldugu belirlenmistir. Arsenigin igme ve sulama suyu olarak
kullaniminda TSE-266 (2005) ve WHO (2006) tarafindan belirlenen sinir deger 0,01 mg/1
olarak belirtilmistir. Bu degerin {izerindeki konsantrasyonlara sahip sularin uzun dénemde
icme ve sulama suyu olarak kullanimi ile arsenik (As) zehirlenmesine maruz kalinmaktadir.
Elde edilen sonuglara gore Kovada G0l sularmin arsenik igerigi kismen sinir degerin
iizerinde olup bu durum antropojenik kirleticilerin g6l sularmi olumsuz etkiledigini
gostermektedir.

Anahtar Kelimeler: Kovada Golii, su kalitesi, arsenik, kirlilik
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EVALUATION OF KOVADA LAKE (ISPARTA) IN TERMS OF
ARSENIC CONTAMINATION

Sehnaz SENER?, Erhan SENER"
8Siileyman Demirel University, Department of Geological Engineering, Ciiniir, TR-32260,
Isparta
szZleyman Demirel University, Remote Sensing Center, Ciiniir, TR-32260, Isparta
(sehnazsener@sdu.edu.tr)

ABSTRACT

The Kovada Lake is located within the Lake District of our country and it has
approximately 8 km? surface area. The lake and its surroundings was declared 1st Degree
natural protected area in 1992 as well as being a national park. However in recent years,
increasing of the wetland habitats observing in the lake due to anthropogenic pollutants
threatening lake water quality seriously. In the region, the most significant pollutant
sources affecting the lake water quality negatively is Kovada Channel which is transfer
more water of the Egirdir Lake to the Kovada Lake and also waste waters of the treatment
plant in which domestic and industrial wastes of the Egirdir settlements purified discharges
in the Channel. The most important pollution loads entering the lake via the channel are
nitrogen-phosphorus compounds and heavy metals.

In this study, arsenic contamination of Kovada Lake affected negatively from
environmental pollutants were investigated. To this end, lake water samples were taken
from a total of 11 different locations in May 2012 and October 2013 and the samples were
analyzed. According to this analysis results, arsenic concentration is between 0.006 and
0.012 mg/I for the lake water. Boundary value of arsenic defined in the TSE-266 (2005) and
WHO (2006) standards as 0.01 mg/l for using drinking and irrigation water. Arsenic
poisoning can occurred with usage of water which have high concentration of arsenic as
drinking and irrigation water for a long time. According to the obtained results, arsenic
concentration of lake water is particularly exceeded to boundary value and this situation
indicate that the negative effects of anthropogenic pollutants in lake water.

Keywords: Kovada Lake, water quality, arsenic, contamination
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ARSENIC AND FLUORIDE IN GROUNDWATER - HEALTH
PROBLEMS OF GLOBAL CONCERN

Gunnar JACKS, Mohammad HOSSEIN, Prosun BHATTACHARYA, Ingegerd

ROSBORG
Div. of Land and Water Resources Eng Royal Inst of Technology, (KTH) SE-10044
Stockholm, Sweden.
(gunnjack@kth.se)

ABSTRACT

Arsenic and fluoride are each threatening the health of around 200 million people globally.
The worst affected countries are what concerns arsenic are Bangladesh and regarding
fluoride India. Several of the large coastal deltas in S and SE Asia are affected by arsenic
pollution. While filters are available, they are due to social and economic problems often
not functioning. Household filters are expected to be handled by women who are too
occupied with other tasks. Thus, in addition to filters other measures are needed as well.

The mobilization of arsenic in groundwater is occurring by two mechanisms, in reducing
environments the adsorbent, ferric oxyhydroxides, are reduced and the arsenic is released as
uncharged mobile arsenite. In oxidized aquifers with a high pH over 8, the adsorption on
ferric oxyhydroxides is poor and arsenate may reach excess levels in the groundwater. In
the Bengal delta in Bangladesh and India reduced and oxidized aquifers are sandwiched in
the thick sediments sequences. It has been found that arsenic safe aquifers can be identified
by the colour of the sediments, red to off white could be considered to be safe while black-
greyish are unsafe. Excess manganese in groundwater is also a health threat, being
neurotoxic and it is likely that also low manganese aquifers can be located by their colour.

Fluoride is mobilized at elevated pH and in soft groundwater. In India it is observed along
slopes in the terrain that the water quality changes from a Ca-HCO; to a Na-HCO; type
close to the discharge area. In the semi-arid climate calcium carbonate is precipitated as soil
concretions. In the process the fluoride increases up to levels of even above 20 mg/l. It was
believed that CaF,, fluorite, acts as a check on the fluoride solubility, but recent work has
shown that most high fluoride groundwaters are undersaturated with respect to fluorite. The
high contents of fluoride found in carbonate soil concretions might be adsorbed into clay
minerals. In India excess fluoride causes both dental and skeletal fluorosis. Excess fluoride
in the bone mass disturbs the continuous turn-over of the skeleton by making the
dissolution of old bone mass by the osteoblasts slower, causing accumulation of bone mass
in joints and the vertebra. While similar levels of fluoride are present in the Rift Valley in
East Africa the skeletal fluorosis is less common or only detected by X-ray. The low
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calcium intake in India may be an explanation. Fluoride filters have found limited use in
India. Water harvesting and actions to decrease the alkalinisation of soils are supporting
activities that are badly needed. Such action will be useful even for the agriculture, for
instance to increase the availability of trace metals like zincand copper.

Keywords: groundwater, Arsenic, fluoride, fluorosis, redox, alkalinity
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ARSENIC IN GROUNDWATERS, HEALTH IMPACTS AND
SUSTAINABLE MITIGATION

Prosun BHATTACHARYA?®, Mohammed HOSSAIN?, Gunnar JACKS?, Mattias
von BROMSSEN"
®KTH-International Groundwater Arsenic Research Group, Department of Sustainable
Development, Environmental Science and Engineering KTH Royal Institute of Technology,
Teknikringen 76, SE-100 44 STOCKHOLM, Sweden
bRambéll Sweden AB , Box 4205, SE-102 65 STOCKHOLM, Sweden
(prosun@kth.se)

ABSTRACT

Natural arsenic (As) have been reported in groundwater from several parts of the world,
but the critical incidences of elevated levels of As in groundwater prevails in several
countries of South and South east Asia e.g. Bangladesh, the states of West-Bengal, Uttar
Pradesh, Bihar, Jharkhand and Assam in India, Nepal, Pakistan, Vietnam, Cambodia
Thailand, Taiwan, and mainland China. Elevated levels of As has been reported in
groundwater from nearly 70 countries across the globe, including countries such as
Hungary, Greece, Serbia, Sweden, Finland, Denmark and Germany in Europe and
countries USA and Canada, Mexico, Nicaragua, Costa Rica, and Chile, Bolivia, Peru in
the north, central and south America. Mobilization of As in groundwater occur principally
by natural geochemical processes occurring in: i) strongly reducing aquifers, ii) oxidizing
aquifers characterized by high alkaline- and pH conditions, iii) aquifers containing
elevated amounts of arsenopyrite and other sulfides through oxidation, and iv) through
discharges from geothermal sources and mixing with near surface aquifers. Serious health
impacts have been encountered in the densely populated countries especially in south and
south-east Asia, where groundwater has been the principal source of drinking water
supplies where As has been mobilized under strongly reducing geochemical environment in
the Holocene alluvial aquifers

Although significant progress in the understanding of source and distribution of As in the
aquifers, and its mobilization in groundwater, limited success has been acheived for
mitigation in order to reduce As exposure from drinking water sources in rural water
supplies. In order to find sustainable solutions to the crisis, the SASMIT (Sustainable
Arsenic Mitigation) strategy was developed for scaling-up safe water access in As affected
areas in Bangladesh and India. Through an action research project SASMIT, community
based and cost efficient strategy has been developed for installation of safe drinking water
tubewells in arsenic affected regions of Bangladesh, where approximately 90% of the
estimated 10-12 million tubewells are installed privately by local drillers. The awareness of
local drillers on elevated As concentrations in groundwater in shallow tubewells have
made them change their practice of installation of tubewells. Using the visual colour
attributes of the shallow sediments (<100 m) and content of dissolved iron, generally
associated with high As concentrations, the local drillers presently install community
tubewells at depths targeting red/brownish or off-white sediments. The practice of the local
drillers has been enhanced through the development of a sediment colour tool which is
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based on the colour of the sediments as perceived and defined by the local drillers. The low
As wells installed in red coloured sediments comply with the drinking water standards for
As and thus could be a sustainable option for safe drinking water in many regions in the
world with groundwater containing geogenic As.

Keywords: Arsenic, groundwater, health impacts, Sediment Color Tool, Sustainable
mitigation
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SUSTAINABLE REMOVAL OF LOW ARSENIC
CONCENTRATIONS FROM GROUNDWATER: THE DUTCH
EXPERIENCE
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8KWR Watercycle Research Institute. Groningenhaven 7, 3433 PE Nieuwegein, The
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Netherlands.

¢ Reststoffenunie Waterleidingbedrijven B.V. Groningenhaven 7, 3433 PE Nieuwegein, The
Netherlands.
(arslan.ahmad@kwrwater.nl)

ABSTRACT

In the Netherlands, drinking water is of prime quality and arsenic concentrations in the
effluents of drinking water treatment plants are well below the WHO guideline of 10 ug/L.
Since arsenic is a highly toxic metal and continuous ingestion of its very low
concentrations can also pose high risk of cancer, reducing arsenic concentrations to <1
ug/L in produced drinking water is a new challenge embraced by the Dutch drinking water
companies. KWR Watercycle Research Institute, in collaboration with the Dutch drinking
water companies is developing environmentally sustainable, simple to operate and cost-
effective solutions to meet the 1 ug/L Dutch target.

One of the techniques that have been extensively investigated at lab-, pilot- and
demonstration-scale is Advanced Oxidation-Coagulation-Filtration (AOCF). It is a 3 step
process, including (i) pre-oxidation of As(l1) to As(V), (ii) adsorbing As(V) to Fe(OH)x(s)
and finally (iii) filtering Fe(OH);-As(V)(s) matrix by granular media filtration. In deep
groundwaters of The Netherlands, As(lll) is the dominant form of As. We have observed
that the oxidation of As(lll) by conventional aeration is ineffective. Therefore, we dose
permanganate to oxidize As(I11). Dosing of permanganate not only increases the oxidation
rate of As(111) to As(V), but also of Fe(ll) to Fe(l11). The iron hydroxide flocs [Fe(OH)3(s)]
sorb As(V). A significant amount of As(V) is also co-precipitated with Fe(OH);(s). When As
is present in relatively high concentration, addition of additional Fe becomes necessary
and we have observed in our lab-scale experiments that adding Fe as Fe(lll) is more
effective compared to adding Fe(ll). AOCF can be easily implemented at the conventional
groundwater treatment plants. No evidence of disturbance has been noticed for the pre-
existing removal processes of common groundwater undesirable constituents. In the
beginning of 2016 the first fully operated plant in the Netherlands with the AOCF process
will start-up and produce drinking water with <I ug/L arsenic.

Every year approximately 80,000 tonne of iron rich drinking water treatment sludge is

generated by the Dutch drinking water companies. By lab- and pilot scale tests we have
investigated the arsenic adsorption potential of dried and subsequently pelletized iron rich
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sludge. The arsenate adsorption capacity of our sludge based media is determined at 580
ug/g, which is excellent compared to various other iron based adsorptive media that are
available in the market today and/or in experimental stage. It must be noted that producing
an adsorbent of commercial value out of the residuals contributes to circular economy and
is an excellent way to achieve sustainability in the drinking water industry.

Keywords: Arsenic, Groundwater, Iron, Sustainability, Treatment
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KIZILDAG (HATAY) OFiYOLITLERINDEN CIKAN YUKSEK
ALKALI (pH>9) TERMAL SULARIN HIiDROJEOKIMYASAL
OZELLiKLERI VE DEGERLENDIRILMESI
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ITALIANO®, Sergio BELLOMO®, Ahmet H. GULBAY®
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‘Istituto Nazionale di Geofisica e Vulcanologia Sez. Palermo, ltalya
(galipyuce@gmail.com)

0z

Hatay Kizildag Ofiyolit kiitlesinden ¢ikan yiiksek alkali 6zellikteki Mg’ca fakir diisiik
sicaklikli sularin hidrojeokimyasal ozellikleri ve saglik yoniinden olasi yararlarmin ele
alindig1 calismada 2012-2014 yillar1 arasinda toplam 23 adet 6rnek alinmistir. Kizildag
ofiyolit kiitlesi yaklagik 1000 km?’lik bir alana sahip olup, Troodos, Baer-Bassit ve Semail
ofiyolit kusaginin devami olarak degerlendirilmektedir ve tektonik yonden aktif {i¢ plakanin
sinirina yakindir.

Diisiik tuzlulukta ve pH degerleri 9 ile 12 arasinda degisen sulardan ¢ikan serbest ve
¢Oziinmiis gazlarda baslica CH, ve CO, baskin karakterdedir. Helyum izotop oranlarina
gore gazlarin kabuksal kokenli olmakla birlikte % 10-20 oraninda derin kdkenli (mantosal)
katk: icerdigi belirlenmistir. Serpantinlesme sonucu olusan bu gazlarin kdkeni abiyotik
oldugu ve diisiik sicaklikta olustugu (<300 °C) anlasiimaktadir. Kurtbag mevkiisinden ¢ikan
metan gazi salimminin yaklagik olarak 1 ton oldugu tahmin edilmektedir. S6z konusu
sularin bir kism1 yore halki tarafindan deri hastaliklart ve sindirim hastaliklarina iyi geldigi,
metabolizmayi1 hizlandirdigi ifade edilmistir. Saglik yontinden yerel halk tarafindan mevcut
durumda sagaltma amagli kullanilan bu yiiksek alkali termal sularin g¢esitli hastaliklara iyi
geldigi belirtilmis ise de daha ayrintili lokal ¢aligmalarin yapilma gerekliligi vardir.

Anahtar Kelimeler: Amik Ovasi, Kizildag ofiyolitleri, hiperalkalin sular, gaz jeokimyasi

*Bu galisma TUBITAK 111Y090 nolu proje tarafindan desteklenmistir.
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HYDROCHEMICAL PROPERTIES OF HIGH ALKALINE (pH>9)
THERMAL WATER AND ITS EVALUATION IN KIZILDAG
(HATAY) OPHIOLITES

Galip YUCE?, Didem YASIN®, Walter D’ALESSANDRO®, Francesco
ITALIANOS, Sergio BELLOMOS, Ahmet H. GULBAY®
# Hacettepe University, Department of Geological Engineering Beytepe, Ankara,
®Eskisehir Osmangazi University, Department of Geological Engineering, Megelik,
Eskisehir
‘Istituto Nazionale di Geofisica e Vulcanologia Sez. Palermo, ltalya
(galipyuce@gmail.com)

ABSTRACT

23 samples were collected from Hatay Kizildag Ophiolitic body for evaluation of
hydrochemical properties and health examination in low temperature waters which have
high alkalinity and low magnezyum content between the years of 2012-2014. Kizildag
Ophiolitic body has 100 km? area. It is considered as continuation of Troodos, Baer-Bassit
and Semail ophiolite belt and is close to boundary of three active plates.

Free dissolved gasses are mainly dominated by CH, and CO; in low salinity and pH ranges
from 9 to 12. Helium isotope ratios show that gases have crustal origin as well as 10-20 %
deep origin (mantle) contribution. Gases that are result of serpantinization processes show
abiogenic origin and generated at low temperatures (300 °C<). Estimated methane output
from the Kurtbag area is about 1 ton per year. Some hyperalkaline waters have been
allegedly used for healing purposes, particularly against to skin and digestive troubles, and
boosting and speeding metabolism. High alkaline thermal waters are used for thermal
treatment by local people. Detailed local studies must be done in the area.

Keywords: Amik Basin, Kizildag ophiolites, hyperalkaline water, gas geochemistry

*This study was supported by TUBITAK project No. 111Y090.
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AMIK (HATAY) SAHASINDAKI DUSUK SICAKLIKLI
TERMAL SULARIN HIDROKIMYASAL OZELLIKLERIi VE
DEGERLENDIRILMESI

Didem YASIN?, Galip YUCE®, Ahmet H. GULBAY?, Onur CELIKTAS®
8Eskisehir Osmangazi Universitesi Jeoloji Miihehdisligi Boliimii, Meselik, Eskisehir
bHacettepe Universitesi Jeoloji Miihendisligi Béliimii, Beytepe, Ankara
(dugurlu@ogu.edu.tr)
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Caligma alani olarak se¢ilen Amik (Hatay) sahasindaki termal sularin kékenini arastirmak
amaci ile sularda yerinde ol¢limler, major iyon, iz element analizleri, izotop analizleri,
serbest gaz ve ¢oziinmiis gaz Olglimleri yapilmistir. Bu calismada 39 lokasyona ait su
drnegi incelenmistir (8 adeti 30 °C’nin iizerinde, 31 adeti ise 20-30 °C sicakliklari
arasidadir).

Analiz sonuglarina gore sular derin, sig ve hiperalkalin olmak fiizere ii¢ grupta
toplanmaktadir. Derin sular yiiksek tuzluluk ve NaCl konsantrasyonuna sahip iken,
ofiyolitlerden ¢ikan sular (hiperalkalin sular) disiik siilfat ve magnezyum igerigine sahiptir.
S1g sular ise CaHCO3 ve CaSO,4’lidir. S1g sular yerel meteorik dogru iizerinde yer alirken,
derin kokenli sular karasal dogru iizerinde yeralmaktadir. Hiperalkalin sular ise Akdeniz
dogrusu iizerinde yer almaktadir.

39 lokasyona ait su 6rneginde 6 lokasyonda pH, 4 lokasyonda EC, 5 lokasyonda Na, 4
lokasyonda Mn, 1 lokasyonda Se, 1 lokasyonda Al, 2 lokasyonda F, 4 lokasyonda Cl, 2
lokasyonda Cr, 2 lokasyoda Fe, 2 lokasyonda NH,, 2 lokasyonda B, 2 lokasyonda Ba, 2
lokasyonda SO, konsantrasyonlar: TSE 266, EPA ve DSO standartlari iizerinde ¢iknustir.
Anahtar Kelimeler: Amik Ovasi, termal sular, hidrojeokimya, standartlar

*Bu ¢alisma TUBITAK 111Y090 nolu proje tarafindan desteklenmistir.
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HYDROCHEMICAL PROPERTIES OF LOW TEMPERATURE
THERMAL WATERS AND ITS EVALUATION IN AMIK
(HATAY) BASIN

Didem YASIN®, Galip YUCE", Ahmet H. GULBAY?, Onur CELIKTAS®
#Eskisehir Osmangazi University, Departmant of Geological Engineering, Meselik,
Eskisehir
PHacettepe University Departmant of Geological Engineering, Beytepe, Ankara
(dugurlu@ogu.edu.tr)

ABSTRACT

The aim of this study is to investigate the origin of thermal waters in Amik (Hatay) Basin.
For this purpose in-stu measurement of water samples, major ions and trace elements,
isotopes, free gases and dissolved gases were measured. 39 locations of water samples
were examined (8 of 39 samples were over 30 °C, 31 of 39 samples were 20 °C-30 °C) in
this study.

Based on the results, water samples can be identified in three groups as hypersaline NaCl
type deep circulated groundwater, low sulphate and magnesium water from ophiolites
(hypralkaline waters), CaHCO; and CaSO, type shallow groundwater. The shallow
groundwater typically plots on the Local Meteoric Water Line, deep and saline
groundwater falls on the Global Meteoric Water Line while waters from ophiolites are on
the Mediterranean Meteoric Water Line.

The results from 39 locations indicated that pH values in 6 locations, EC values in 4
locations, Na values in 5 locations, Mn values in 4 locations, Se value in 1 location, Al
value in 1 location, F value in 2 locations, Fe values in 2 locations, NH, values in 2
locations, B values in 2 locations, Ba values in 2 locations, SO, values in 2 locations were
over the limit of TSE 266, EPA and WHO standarts.

Keywords: Amik Basin, termal water, hydrogeochemistry, standards

*This study was supported by TUBITAK project No. 111Y090.
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2012 YILINDA ALASEHIR (MANIiSA)’DE MEYDANA GELEN
JEOTERMAL PATLAMANIN YERALTISUYU KALITESI
UZERINE OLAN ETKILERININ DEGERLENDIRILMESI

Rita Sandrina RABET?, Celalettin SIMSEK"

Dokuz Eyliil Universitesi Fen Bilimler Enstitiisii Buca/lzmir
*Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu, Torbali/lzmir
(celalettin@deu.edu.tr)
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Bu caligmanin amaci; Tirkiye’nin batisindaki en biiylik havzasi olan Gediz Havzasinin
dogusundaki Alasehir Ovasinda 2012 yilinda yapilan jeotermal sondajda meydana gelen
patlamanin yeraltisuyuna olan kimyasal ve termal etkisinin arastirilmasidir. Alasehir
ovasinda Paleozoyik yaslt Menderes Metamorfitleri mika sist, klorit gist ve mermerlerden
olugsmakta olup sist ve mermerler jeotermal sistemin rezervuar kayasini olusturmaktadir.
Temel kayasi lizerinde yeralan Neojen tortul Dbirimler, kumtaglari, kiltaglar,
kiregtaglarindan olugmakta ve temel kayasini uyumsuzlukla 6rtmektedir. En son olarak,
Kuvaterner yash aliivyon birimler ¢alisma alamindaki tiim birimleri 6rtmektedir. Alasehir
Ovasinda aliivyon biriminin kalinligi 30 ile 120 m arasinda degismektedir. Calisma alaninin
da en 6nemli yeraltisuyu akiferi alivyon olup bdlgenin igme ve sulama suyu ihtiyacini
saglamaktadir. Patlamanin oldugu jeotermal kuyu aliivyon ova kiy1 kenarinda olup, patlama
bolgesinde yeraltisuyu akimi ovaya dogrudur. Patlama sahasi ve cevresinde yeraltisuyu
durumunu temsil edecek noktalardan 2014 yilinda toplaméa 16 kuyudan yagis ve kurak
donemlerde jeotermal sulardan ve yeraltisularindan kirletici parametrelerin izlemesi igin
major anyon/katyon ve agir metal analizleri yapilmigtir. Ayrica patlama sahasina yakin bir
kuyuda CTD diver ile sicaklik, elektriksel iletkenlik (EC) ve su seviyesi siirekli olarak
izlenmektedir. Jeotermal suyun kimyasal 6zellikleri ele alindiginda, EC degeri 2860 ps/cm
olup yiiksek oranda mineral icerigine sahiptir. Na ve K oldukga yiiksek olup 6zellikle Na
635 mg/L mertebesindedir. Bunlara ek olarak insan ve gevre saglig1 agisindan toksik etkisi
olan arsenik ve bor oldukea yiiksektir. Ozellikle bor 118 mg/L, arsenik ise 1249 ug/L olup
bor degeri ulusal ve uluslararasi igme suyu standartlarinin oldukea iizerindedir. Yeraltisuyu
sicaklik degisimi 17,1 °C ile 29,5 °C arasinda olup, patlama yakininda yeraltisularinda
termal kirlenmeye isaret etmektedir. EC degeri 422 ile 1593 uS/cm arasinda degismektedir.
En yiiksek EC degeri patlama bolgesine yakin olan RT-8 ve RT-9 nolu kuyularda
belirlenmistir. Yeraltisuyunda bor 3.7 mg/L, arsenik ise 178 pg/L olarak 6l¢iilmiistiir. RT-8
nolu kuyuya yerlestirilen CTD diverdan alman verilere gore yeraltisuyu sicakligr kurak
donemlerde yapilan ¢cekimlere baglh olarak artis gostermektedir.

Sonug olarak jeotermal sularda bor ve arsenik miktarlar1 yiiksek olup kirletici 6zelligi olan
onemli parametrelerdir. Caligma alaninda uzun dénem izlenen su sicakligi, EC ve su seviye
verilerine gore bolgede gerceklesen jeotermal patlamanin ¢evredeki kuyulari etkiledigi
belirlenmistir. Bu etkilenme yeraltisuyunda bor ve arsenik miktarlarmi arttirmakta ve
sularin kalitesini olumsuz etkilemektedir. Bolgedeki igme ve sulama sularinin ana kaynagi
yeraltisularidir. Bu baglamda, patlama bolgesindeki yiiksek bor ve arsenik igerikli suyun
tarimsal sulamada kullanilmasi {iriin kalitesi, igme de kullanilmast durumunda ise insan
saglig1 lizerinde olumsuz etkileri neden olacagi tahmin edilmektedir.

Anahtar Kelimeler: Arsenik, bor, jeotermal su girigimi, yeralti suyu kirliligi.
* Bu galisma DEU BAP 2014KBFEN12 nolu proje kapsaminda desteklenmistir.
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ASSESSMENT OF EFFECTS OF THE 2012 GEOTHERMAL
WELL ERUPTION ON GROUNDWATER QUALITY IN
ALASEHIR (MANISA)

Rita Sandrina RABET?, Celalettin SIMSEK"

®Dokuz Eyfil University, Graduate School of Natural and Applied Sciences, Lzmir
®Dokuz Eyliil University, Torbali Vocational School, Izmir
(celalettin@deu.edu.tr)

ABSTRACT

A main objective of this study is to investigate the geothermal fluid effects on groundwater
quality where geothermal drill was erupted in 2012 and caused significant thermal and
chemical contamination. The Menderes metamorphic rocks consist of mica and chlorite schist
in their lower levels and marble in their upper sections and this unit is geothermal water
reservoir rock in the study area. The Neogene sedimentary formations, composed of
limestone, claystone and sandstone, overlies basement rock. Quaternary alluvial layers
overlie the basement and the Neogene formations in the study area. The thickness of the alluvial
layer ranges from 30 to 120 m in the Alasehir plain. This alluvial layer is very important
groundwater aquifer and big portion of drinking and irrigation water demand are supplied by
this aquifer. The erupted geothermal well is located near Alasehir Plain and groundwater flow
is towards the plain. A total of 16 groundwater sampling points were selected among the drilling
data around the erupted site to determine the conditions of groundwater. As monitoring
procedure, field parameters, major anion/cation and heavy metal concentrations were analyzed
in water samples taken from geothermal fluid and observation wells during dry and wet seasons
in 2014. In addition, a CTD diver is installed in monitoring well to record the groundwater
electrical conductivity (EC), temperature and water level at hourly intervals. The EC of erupted
geothermal fluid is 2860 us/cm, demonstrating the characteristics of high mineral content hot
waters. Na and K concentrations are very high compared the groundwater especially Na is 635
mg/L. In addition, extremely toxic level of arsenic and boron concentration for environment and
human is detected in geothermal waters in this study. Especially, boron is measured as 118
mg/L and arsenic is 165 ug/L. Extremely high levels of boron and arsenic exceeded the national
and international drinking water standards. The temperature of groundwater in the study area
ranges from 17.1 °C to 29.5 °C, which clearly shows that it is thermally polluted. EC values
range from 422 to 1593uS/cm for groundwater. The maximum EC value is recorded in a
groundwater well (RT-8 and RT-9) that is close to the eruption area. The groundwater boron
and arsenic concentration is measured as fo be 3.7 mg/L and 178 ug/L, respectively. The boron
and arsenic concentrations are extremely higher than national drinking water standards. Based
on the temperature data taken from the CTD diver, the groundwater temperature increase
depending on the discharge in dry season.

As a result, the geothermal water contains high levels of arsenic and boron contaminants to the
environment and the water sources. Based on the long-term groundwater level, temperature
and EC values show that the groundwater is effected by geothermal intrusion which is came
from near erupted geothermal location. This geothermal intrusion cause the groundwater
contamination with respect to arsenic and boron and this contamination deteriorate the
groundwater drinking and irrigation water quality. Main drinking and irrigation water resource
is groundwater. In this regard, consumption of groundwater containing high level arsenic and
boron concentration can cause the decrease of agricultural product quality when used in
irrigation and some negative effects on human health should be expected if it is used for
drinking purposes.

Keywords: Arsenic, boron, geothermal water intrusion, groundwater contamination.
* This study is funded by DEU BAP through project number 2014KBFEN12.
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TURKIYE’DEKIi BAZI KAPLICALARDA PELOID OLARAK
KULLANILAN TERMAL CAMURLARIN iZ ELEMENT
ICERIKLERI

Muazzez CELIK KARAKAYA, Necati KARAKAYA
Selcuk Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Bolimii 42039 Konya
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Tiirkiye’de otuzun lizerinde kaplica hazirlanan termal ¢amurlar agik veya kapli ortamlarda
terapi, tedavi ve estetik amaglarla kullanilmaktadir. Bu kaplicalarin bir kismu tarihi
donemlerden beri bilinmekte olup, termal ¢amurlar estetik ve kas-eklem hastaliklarinda ve
estetik amagla kullanilmistir. Hastalar viicutlarina ¢amuru sivayip acik havada camur
kuruyana kadar beklerler. Peloidler camur banyolari, maskeler ve kataplazma seklinde
neredeyse her tiirlii romatizmal hastalik tedavisi yani sira cildi temizleme ve giizellestirme
icin de kullanilir.

Peloid olarak kullanilan malzemeler genellikle kaplicalar ¢evresinde olusan topaklardan
alimmakta ve termal suyla yaklasik 24 saat olgunlastirilmaktadir. 18 kaplicada alinan peloid
numunelerinin mineralojik bilesimi ve element icerikleri belirlenmistir. Mineralojik bilesim
genellikle homojen degildir ve genellikle simektit, illit, illit-simektit, kismen kuvars,
feldispat, kalsit, dolomit, amorf silika ve nadiren kaolinit, halit, serpantin, ve jips
minerallerinden olusur. Kil mineral igerigi genelde % 50-60 arasindadir ve en fazla bulunan
kil minerali Ca-montmorillonittir.

Peloidlerin ana ve iz element igerikleri kismen benzerdir. As, Cd, Cu, Cr, Hg, Ni, Pb, Sb,
Se, Te, Tl ve Zn gibi toksik ve kismen toksik element icerikleri kaplicalar arasinda dnemli
farkliliklar gostermistir. Element igerikleri ppm olarak su araliktadir: Cr= 7-89, Cu= 0.9-
120 (¢ogunlukla 20-30 arasinda), Ni= 13-659, Pb= 0.6-46 (¢ogunlukla 20 ppm in altinda),
Zn= 2-249 (9 kaplicada 50 ppm in altinda), As= 5-342 (ortalama 70), Hg= bir peloidde>
100, digerlerinde 27-50, Sh= 27-50. As, kismen Pb ve Cd, nadiren Hg icerigi uluslararasi
siir degerlerden yiiksektir. Kismen toksik olan Mo ve V igerigi higbir 6rnekte limit degerin
tizerinde bulunmamistir. Bazi peloidlerde yiiksek olan As, Cd, Hg, Pb, Sb, Se ve TI
konsantrasyonu farmakolojik kil ve ortalama kil degerlerinden yiiksektir. Toksik element
icerigi ile termal sularin kimyasal bilesimi arasinda genelde pozitif korelasyon tespit
edilmistir. Baz1 toksik elementlerin saglik riski olusturmamasi ve giivenle kullanimini
saglamak i¢in biitiin sonuglarin dikkatle degerlendirilmesi gerekir.

Anahtar Kelimeler: Kaplica, peloid, terapi, termal su
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TRACE ELEMENT COMPOSITION OF THERMAL MUDS
USED AS PELOIDS IN SOME TURKISH SPAS

Muazzez CELIK KARAKAYA, Necati KARAKAYA
Selcuk Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii 42039 Konya

ABSTRACT

Over thirty spa centers use in-situ thermal mud for therapeutic, healing and aesthetic
pharmaceutical purposes outdoors and/or indoors in Turkey. Some of spasare known since
historical time and theirmud have been especially used for muscle-skeletal diseases and
aesthetic purposes. And also, peliods are used as mud baths, masks and cataplasms to treat
nearly all types of rheumatism as well as to cleanse and beautify the skin. Patients are
plaster their bodies with mud and wait until the mud dryin the open air.

The mineralogical composition and element concentrations of the thermal muds were
studied in 18 spas. Materials used as peloids are usually produced from soil which has
been formed in situ around the spa and matured with thermal waterfor 24
hours.Mineralogical compositions are generally nonhomogeneous and composed mainly of
smectite, illite, illite-smectite, partially quartz, and feldspar, some calcite, dolomite,
amorphous silica, and rarely kaolinite, halite, serpentine, and gypsum. Clay mineral
contents are generally between 50% and 60%, and the most abundant clay mineral is Ca-
montmorillonite. Major and trace element contents of the peloid are partly similar. Toxic
trace elements i.e., As, Cd, Cu, Cr, Hg, Ni, Pb, Sb, Se, Te, Tl and Zn showed significant
differences in the examined spa, and contain the elements in ppm: Cr: 7-89, Cu: 0.9-120
(mostly between 20-30), Ni: 13-659, Pb: 0.6-46 (mostly lower than 20 ppm), Zn: 2-249
(less than nine out of 50), As: 5-342 and an average of 70, Hg in one sample > 100, and
27-50 of the other, Sh: 27-50. As, partially Pb and Cd and rarely Hg contents are higher
than those of the international guidelines. The content of Mo and V elements accepted as
partially toxic is not higher than the average of value in any sample. As, Cd, Hg, Pb, Sh, Se
and TI concentrations are high in some peloids and they are extremely higher than those in
the pharmaceutical clay and average clay. There is a positive correlation between the
content of toxic elements of the thermal waters and peloids. All these results particularly
should be evaluated in terms of some toxic elements not to create a health risk and used
peloid safely.

Keywords: Spa, peloid, therapy, thermal water
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KONYADAKI TERMAL SULARIN SAGLIK ACISINDAN
DEGERLENDIRILMESI

Giiler GOCMEZ?, M. Tahir NALBANT(:ILARb
& Selcuk Qniversitesi, Jeoloji Miihendisligi Boliimii Konya
® Batman Universitesi, Jeoloji Miihendisligi Béliimii Batman
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Konya ili termal sular agisindan 6nemli bir potansiyele sahiptir. Ildeki termal sular Aksehir,
Beysehir, Cihanbeyli, Eregli, Seydisehir, Ilgin, Karapmar ve Tuzlukcu ilgelerinde yer
almaktadir. Bu kaynaklarm bir kisminda Roma ve Selguklu donemlerine ait hamamlar
bulunmaktadir. Bolge halki bu sicak sularin bircogundan balneolojik ve tedavi amacl
olarak yararlanmaktadir.

Beysehir, Seydisehir ve Ilgin’daki termal sularin sicakliklar1 27-41 °C ve toplam
mineralizasyonlar1 707-3555 mg/l arasindadir. Cihanbeyli ¢evresindeki sicak ve mineralli
sularin sicakliklar1 17,5-29 °C ve toplam mineralizasyonlar1 ise 4587-5139,5 mg/It’dir.
Karapmar ve Eregli termal kaynaklarin sicakliklar ise 18-28 °C, toplam mineralizasyonlar:
ise 5207-35449 mg/lt arasindadir. Jeotermal amagli sondajlardaki suyun sicakligi
Tuzlukgu’da 46,5 °C ise Aksehir’de 63 °C olup, toplam mineralizasyon degerleri 2710
mg/lt ve 7190 mg/It’dir.

Konya’daki termal sular, Uluslararast Hidrojeologlar Birligi (AIH) ve FITEC kriterlerine
gore dogal sicakhign 20 °C’den fazla ve igerdikleri toplam erimis mineral miktar: 1000
mg/I’den fazla oldugu igin sicak ve mineralli sular smifindadir. Ayrica fiziko-kimyasal
icerikleri bakimindan tedavi edici, hastaligi onleyici veya hafifletici 6zellikleri tibben
saptanmis veya tecriibelerle sabit bulunan sular olduklarindan sifali su olarak da
isimlendirilebilmektedir. Bunun yaninda bu kaynaklarin hidrokimyasal bilesimleri,
icerdikleri gazlar ve radyoaktif elementlerin olasi degisimlere karst donemsel olarak
analizlerle incelenmesi ve saglik agisindan degerlendirilmesi gerekmektedir.

Anahtar kelimeler: Termal su, balneoloji, tibbi jeoloji, Konya
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EVALUATION OF THERMAL WATERS IN KONYA IN TERMS
OF HEALTH

Giiler GOCMEZ?, M. Tahir NALBANTCILAR"
& Selcuk University, Department of Geological Engineering Konya
> Batman University, Department of Geological Engineering Batman

ABSTRACT

Konya has a significant potential in terms of thermal waters. Thermal waters in the
province is located in the districts Aksehir, Beysehir, Cihanbeyli, Eregli, Seydisehir, Iigin,
Karapmar and Tuzluk¢u. There are baths from Roman and Seljuk period in some of these
resources. Local people benefit from these warm waters for balneological and therapeutic
pUrposes.

The temperature of the thermal waters in Beysehir, Seydisehir and Ilgin is 27-41 °C and
has a total mineralization of 707-3555 mg/l. The temperature of the hot and mineral water
in Cihanbeyli and its around is 17,5-29 °C and has a total mineralization of 4587-5139,5
mg/It. The temperature of the thermal sources in Karapinar and Eregli is 18-28 °C, and has
a total mineralization of 5207-35449 mg/It. The temperature of the water at the drillings
made for geothermal aims is 46,5 °C in Tuzluk¢u, and 63 °C in Aksehir 63 and has total
mineralization values of 2710 mg/It and 7190 mg/It.

Thermal waters in Konya are in hot and mineral waters class according to International
Association of Hydrogeologists (AIH) and FITEC criteria as their natural temperature is
over 20 °C and their total dissolved mineral salt content is 2000 mg/I. Also in terms of the
physico-chemical composition, therapeutic, disease preventive or mitigating features are
medically determined or proven by experience and also called as healing waters. Besides
hydrochemical composition of these resources, the gases they contain and radioactive
elements must be examined with periodically analysis due to the possible changes and
evaluated in terms of health.

Keywords: Thermal water, balneology, medical geology, Konya
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YONCALI (KUTAHYA) FiZiK TEDAVI VE
REHABILITASYON
HASTANESINDE KULLANILAN JEOTERMAL SUYUN
CESITLI HASTALIKLAR UZERINE ETKIiSI

Ece CETIN, Mehmet SENER )
Nigde Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Bolimii, NIGDE
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Jeotermal sular temas ettikleri kayaglardaki mineral, tuz ve c¢esitli elementler ile gesitli
gazlar1 da eriyik olarak beraberlerinde 1s1 enerjisi ile yeryiiziine tasirlar. Jeotermal sularin
termomineral (sifali sicak mineralli su) kabul edilebilmeleri i¢in; sicakliginin 20°C iizerinde
olmast ve igerisinde en az eriyik olarak 1gr/It mineral veya gaz bulunmasi, bakteriyolojik-
kimyasal olarak kirlenmemis olmasi ve sifa Ozelliginin de tibben belirlenmis olmasi
gerekmektedir.

Ulkemiz jeotermal su kaynagi zenginligi acisindan diinyada 7. siradadir. Jeotermal su
kaynaklar1 tilkemizin g¢esitli yerlerinde dagilim gostermektedir. Bu kaynaklardan 6nemli ve
0zel olanlarindan bir tanesi Kiitahya Yoncali’da bulunmaktadir.

Yoncali, Kiitahya’ya 18 km. uzakta olup Kiitahya’nin kuzeybatisinda yer almaktadir.
Yoncali Fizik Tedavi ve Rehabilitasyon Hastanesi, genellikle romatizma, deri ve sinir
hastaliklar1, ciger, bobrek ve safra kesesi hastaliklar1 ve kirik tedavilerini jeotermal su ve
fizik tedavi yardimiyla uygulayan saglik birimidir. Hastanedeki yatak sayisi 252 olup
jeotermal su ile tedavi siiresi 10-30 giin arasinda degismektedir.

Bu calismada hastanede tedavi goren 200 hasta {izerinde yapilan anket aracilifi ile
hastalarin yasi, cinsiyeti, dogdugu ve yasadigi yer ile, tedavi siireleri belirlenmistir.
Calismada 130 kadin, 70 erkek hasta {iizerinde anket yapilmig olup, yas araliklart
gruplandirildiginda %75 cogunlugun 50 yas iizerindeki hastalarin olusturdugu tespit
edilmistir. Bu anket ile tedavi siiresi sonunda hastalarin kendilerini nasil hissettikleri
belirlenmeye ¢aligilmistir. Elde edilen verilere gore jeotermal sularin, belirtilen hastalarda
olumlu etki gosterdigi ve tedaviye belli araliklarla devam edilmesi hastalarin daha iyi
hissetmesini sagladig1 gozlemlenmistir.

Anahtar Kelimeler: Kiitahya, Yoncali, jeotermal su, fizik tedavi, saglik
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THE EFFECT OF THE GEOTHERMAL WATER USED IN
YONCALI PHYSICALTHERAPY AND REHABILITATION
HOSPITAL ON VARIOUS ILLNESSES

) Ece CETIN, Mehmet SENER N
Nigde Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, NIGDE

ABSTRACT

Geothermal waters carry to the earth surface with heat energy as solution including
mineral, salt and various elements taken from the rocks they contact; and various gases. If
geothermal water is going to be recognized as thermomineral water (hot healing mineral
water), it must have a temperature over 20°C and must contain at least 1g/l mineral or gas
solution, also, bacteria should not contaminate it or chemicals and its healing property
should be determined medically.

Turkey is the seventh richest country in the world in terms of the geothermal water
resources which are scattered in various parts of the country. One of the important and
special of these sources is located in Yoncali (Kiitahya-Tiirkey).

Yoncalr is located 18 km north-western of Kiitahya province Yoncalt Physical Therapy and
Rehabilitation Hospital is a health unit which applies the treatment of rheumatism, skin and
nerve diseases, liver, kindey and gall bladder diseases with the help of the geothermal
water and physiotherapy. The number of beds in hospital is 252 and the duration of
treatment with geothermal water is between 10 and 30 days.

In this study, firstly the age, gender, birthplace, place of residence and treatment duration
of the treated 200 patients, including 130 female patiens and 70 male patiens, in the
hospital were determined by the questionnaires. When the age range of patients was
grouped it was detected that 75% of them were over 50 years old. Then, it was studied to
determine through first part questionnaires how the patiens feel themselves at the end of
treatment period. Finally, evaluate data obtained by survey for reaching whether
geothermal waters are useful for disease or not. Eventually, acccording to the obtained
data, are geothermal waters having positive influence on the patients that mentioned in the
study. It is also observed that If the treatment with geothermal waters continues at certain
periods, ensures feeling better of patients geothermal waters continues at certain periods,
ensures feeling better of patients.

Keywords: Kiitahya, Yoncali, geothermal water, physical therapy, health
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ERGENE NEHRIi YUZEY SEDIMENTLERINDE AGIR
METALLERIN EKOLOJIK RiSK DEGERLENDIiRMELERI

Erol SARI?, Mihri HALLIb, Mehmet Ali KURT®
8fstanbul Universitesi, Istanbul, T tirkiye
*Edirne Etnografya ve Arkoloji Muzesi, Edirne, Tiirkiye
“Mersin Universitesi, Mersin, Tiirkiye
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Trakya havzasinda en 6nemli yiizeysel su kaynaklarindan biri olan Ergene Nehri, Yildiz
Dagi'nin giineyinde dogar ve havza boyunca drenaj alaninda bulunan tarimsal, endiistriyel
ve evsel atiklarin sularini alarak kuzeydogu Ege Denizi’ne dokiiliir. Ergene Nehri ve yan
kollarindan kapma kepgesi kullanilarak toplam 20 yiizey sediment ornegi alinarak,
sedimentlerdeki Al, As, Cd, Cr, Cu, Hg, Ni, Pb, V ve Zn dagilimi belirlenmis ve
ekotoksikolojik risk durumu arastirilmistir.

Sediment 6rneklerindeki metal konsantrasyonlari toplam ¢6ziiniirlestirme isleminden sonra
ICP-MS cihazi kullanilarak belirlenmistir. Toplam ¢6ziiniirlestirme islemi mikrodalga
firnda (MARS) 1 gr ormmek ve HNO;-HF-HCIO,-HCI asit karigimlari kullanilarak
yapilmigtir. Ergene Nehri sediment kalitesi ve eko-toksikolojik risk durumu, sediment
kalitesi parametreleri (SQGs) ve kirlenme degerlendirme yontemleri (Jeo birikim (Igeo),
kirlilik yikii (PLI), kirlilik faktori (CF) ve zenginlesme faktorii (EF)) kullanilarak
degerlendirilmistir. Ekolojik risk degerlendirme hesaplamasinda c¢alisma alanini temsil
edecek kirlilik dncesi metal degerlerine ulasilmamistir. Bu nedenle seyldeki ortalama metal
konsantrasyonlari kirlilik 6ncesi temel (background) metal degerleri olarak kullanilmustir.

Ergene Nehri yilizey sedimentlerinde ¢alisilan elementlerin ortalama konsantrasyon
degerleri (parantez i¢inde) ppm olarak biiyiikten kiigiige dogru sirasiyla; Al(74868) >
V/(483) >Zn(189) > Cr(160) > Pb(100) >Ni(70) > Cu(65) > As (25) > Hg(2.2) >Cd(1.3)
seklindedir. EF, Igeo, CF ve PLI degerlerine gore Ergene Nehri sedimentleri Cu, Mn ve Ni
acisindan kirletilmemis fakat As, Cr, Hg, Pb, V ve Zn igerigi bakimindan orta derecede
kirletilmistir. En yiiksek CF (As, Cr ve V igin) ve PLI degerleri Corlu sanayi bdlgesi
yakininda (istasyon E-2) tespit edilmistir. Yiiksek CF ve PLI degerleri antropojenik etkinin
arttilmamig endiistriyel ve evsel atik sularindan kaynaklandigimi gostermektedir. Sediment
kalite rehberi dikkate alindiginda Ergene Nehri sedimentlerinde As, Cr, Cu, Hg, Pb ve Zn
konsantrasyonunun bentik organizmalar iizerinde zararli etkilere yol agmas1 muhtemeldir.

Anahtar Kelimeler: Ekolojik risk degerlendirme, Agir Metal, Ergene Nehri, Kirlilik
Faktorii, Zenginlesme Faktorii.
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ECOLOGICAL RISK ASSESSMENT OF HEAVY METALS IN
SURFICIAL SEDIMENTS OF THE ERGENE RIVER

Erol SARI?, Mihri HALLI® Mehmet Ali KURT®
8l stanbul University, Istanbul, T tirkiye
®Edirne Ethnography and Archeology Museum, Edirne, Tiirkiye
‘Mersin University, Mersin, Tiirkiye

ABSTRACT

The Ergene River, which is one of the most important surface water sources in the Thrace
Basin, arises in the south of the Yildiz Mountain, flows through the basin and receives
municipal, industrial and agricultural effluents from various industries located around the
river before draining into the northeastern Aegean Sea (Eastern Mediterranean). In order
to investigate the distribution of Al, As, Cd, Cr, Cu, Hg, Ni, Pb, V and Zn and their
ecotoxicity, 20 surface sediments were collected from the Ergene River and its tributaries
using a grab sampler.

Sediment samples were analyzed for metals using Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) after a total digestion. 1 gr sediment samples were digested in a
microwave digestion system (MARS) with a HNO3;-HF-HCIO4-HCI acid mixture solution.
The heavy metal pollution status and its ecological risk in the Ergene River sediments was
evaluated using the sediment quality guidelines (SQGs) and the contamination assessment
methods (geoaccumulation (lgeo), pollution load (PLI) contamination Factor (CF) ve
enrichment factor (EF)) The regional geochemical background values for metals not being
available, we adopted the geochemical average shale values for ecological risk assessment
calculation.

The mean (in parentheses) concentrations of selected elements measured in ppm decreased
in the order of Al(74868) > V(483) > Zn(189) > Cr(160) >Pb(100) > Ni(70) > Cu(65) >
As (25) > Hg(2.2) > Cd(1.3) in the surface sediments of the Ergene River. The results of
EF, Igeo, CF and PLI reveal that the sediments of the Ergene River were not polluted with
Cu, Mn and Ni, but moderately polluted with As, Cr, Hg, Pb, V and Zn. The highest CF (for
As, Cr and V) and PLI values were observed near the industrial district of Corlu (Station
E2). The high CF and PLI values indicated anthropogenic influence caused by the input of
untreated industrial wastewater and domestic sewage. The concentration of As, Cr, Cu, Hg,
Pb and Zn in the Ergene River sediments is expected to occur occasionally, as suggested by
the SOQG’s. This is likely to result in harmful effects on organisms which dwell in the
sediments.

Keywords: Ecological risk assessment, Heavy Metal, Ergene River, Contamination Factor,
Enrichment Factor.

48



e
TMMOB Jeoloji Mithendisleri Odasi 2. Tibbi Jeoloji Sempozyumu 12-15 Kasim 2015 KONYA ¢ 1\
UCTEA Chamber of Geological Engineers 2nd Medical Geology Symposium 12-15th November 2015 KONYA \ /

YUZEY SULARI VE SEDIMANLARDA ARSENIGIN
DAGILIMINI VE BOLLUGUNU ETKILEYEN
JEOMIKROBIYOLOJIiK SURECLER: BALIKESIR-
BALYA Pb-Zn MADEN SAHASI ORNEGI

Nurgiil BALCI, Serra GUL?, Cansu DEMIREL?, Erol SARI®
8ITU Maden Fakiiltesi Jeoloji Miihendiligi Bolimii Ayazaga Kampiisii Maslak Istanbul
®Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii Deniz Jeolojisi ve
Jeofizigi Anabilim Dali, Vefa- Istanbul, 34116
(ncelik@itu.edu.tr)
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Bu calisma, Tiirkiye’nin en eski ve en bilyiikk maden atigini iceren Balikesir-Balya Pb-Zn
Maden atik sahasinda yapilmistir. Balya Pb-Zn maden atik sahasinda As salinimini,
dagilimmi ve bollugunu etkileyen jeokimyasal ve jeomikrobiyolojik prosesler
arastirilmistir.

Bu amagla jeokimyasal calismalar i¢in kurak ve yagish donemlerde atik sahasi ve
civarindaki dere ve ¢esmelerden su 6rnekleri, maden atiklarindan ve derelerden sediman
orneklemeleri yapilmistir. Jeomikrobiyolojik calismalar i¢in maden atiklari igerisinde
gelisen asidik goletlerden, maden atiklar: ve derelerden sediman 6rneklemeleri yapilmastir.
Atiklar, asidik golet ve dere sedimanlari tizerinde yapilan 16S rDNA molekiiler analizleri
sonucunda y-Proteobacteria , B-Proteobacteria ve Firmicutes grubuna ait S oksitleyen,
Fe oksitleyen ve indirgeyen bir¢ok mikroorganizma tiirii tespit edilmistir. Atiklarin
icerisinde gelisen ve pH degeri 2.5-2.8 arasinda degisen asidik sularin As igerigi 575-5986
pg/L arasinda, derelerden alinan su 6rneklerinin As igeriginin ise 2.52-440

pg/L arasinda degistigi tespit edilmistir. Maden atiklarmin, asidik golet ve dere
sedimanlarimin ortalama As igerigi sirasiyla 3300 mg/kg (6rnek sayisi, n=10), 5230
mg/kg (n=6) ve 1876 (n=20) (N) mg/kg olarak belirlenmistir. Tiim yiizey suyu
orneklerinin As igeriginin igme ve givenli kullamm igin belirtilen standartlarin ¢ok
tizerinde (As (> 10 pg/L As, WHO) oldugu saptanmustir. Analiz edilen tiim sediman
orneklerinin As igerigi kitasal kabuk icin verilen ortalama As degerinden (4.8 mg/kg) ¢ok
yiiksek tespit edilmistir.

Tim bu veriler s6z konusu sahada bir As kirlenmesinin varligin1 gostermektedir. Yiiksek
konsantrasyona ulagan As bolgedeki ekolojik hayati ve tarim arazilerini etkileyecek
potansiyele sahiptir. Maden atiklarinda bulunan arsenopiritin  siilfiir  oksitleyen
mikroorganizmalar tarafindan oksitlenmesi sonucunda As‘in serbest kaldigi yapilan
deneyler sonucunda ortaya konmustur. Ancak, atik sahasinda Fe oksitleyen ve indirgeyen
mikroorganizma tirlerinin varhig: ile atiklarda ikincil Fe-As minerallerinin saptanmasi
ortamdaki mikrobiyal Fe dongistiniin As’in  yizey ve sedimanlarda birikmesini
denetleyen ana etken oldugunu ortaya koymustur.

Anahtar Kelimeler: Arsenik, jeomikrobiyoloji, Balya Pb Zn maden atiklari,
mikroorganizma
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GEOMICROBIOLOGICAL FACTORS GOVERNING
DISPERSION AND CONCENTRATION OF ARSENIC IN
SURFACE WATER AND SEDIMENTS. A CASE STUDY:

BALIKESIR-BALYAPb-Zn MINE WASTES

Nurgiil BALCF, Serra GUL?, Cansu DEMIREL?, Erol SARI"
ITU Maning Faculty Geological Engineering Department Ayazaga Campus Maslak-
Istanbul
®[stanbul University Institute of Marine Sciences and Management Marine Geoscience
and Department of Geophysic, Vefa-Istanbul
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ABSTRACT

This study was conducted in the largest and ancient mine waste of Turkey called as
Balikesir- Balya Pb-Zn mine waste site. Geomicrobiological and geochemical factors
regulating dispersion and concentration of As was investigated in the mine waste site.

In wet and dry season surface and groundwater samples in addition to sediman and
mine wastes in the vicinity of the wastes were collected for geochemical analyses. For
geomicrobiological analyses surface water and sediman samples from the acidic ponds
developed in the wastes and from stream were aseptically collected and transported into
an ice box to laboratory. Diverse Fe oxidizer and reducer along with S oxidizer belongs to
y- Proteobacteria , p-Proteobacteria and Firmicutes group were determined in the
wastes, acidic pond and stream sediments. As content of acidic waters with pH 2.5-2.8
ranges from

575 to 5986 ug/L, surface waters from the stream ranges from 2.52 to 440 ug/L. Average
As content of mine wastes, acidic pond and stream sediments was 3300 mg/kg (n=10),
5230 mg/kg (n=6) ve 1876 (n=20) mg/kg, respectively. Concentration of As of all the
acidic and surface water exceed the irrigation and domestic water standarts (As (> 10
19/l As, WHO). Furhermore As content of all the sediment samples were significantly
higher than an average upper crustal abundance of As (As 4.8 mg/kg).

Data obtained from this study clearly showed As pollution in the site which may
potentially effect ecological life and agricultural site in the distict. Microbial
leaching experiments carried on Arsenopyrite, major As source in the mining waste,
showed that As was released into solution as a result of sulfur oxidizing microorganims.
However, co-presence of Fe oxidizer and reducer along with secondary Fe-As minerals
in the wastes suggest that microbial Fe cycles is the major factor effect As distribution
in the surface water and sediments.

Keywords: Arsenic, geomicrobiology, Balya Pb Zn mine wastes, microorganism, 16S rDNA
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BURDUR GOLU VE YARISLI GOLU (BURDUR) GUNCEL
EVAPORITIK TORTULLARININ SAGLIGA ETKIiLERI

Umran PEKUZ
Siileyman Demirel Uni. Miih. Fak. Jeoloji Miih. Bél. Ciiniir/ISPARTA-TURKIYE
(umranpekuz@sdu.edu.tr)
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Burdur ve Yarigh Golleri playa tipi tektonik goller olup bu calismada bu gollerin giincel
tortullariin (genellikle evaporitik tortullar) saglifa olan etkileri onceki c¢aligmalarda
g0z0niine alinarak arastirilmistir.

Burdur Golii ve Yarigh Goli’niin kuzeyinde ve giineyinde hemen hemen ayni jeolojik
birimler yer almakta olup temelde iyi blok veren mermer ocagi olarak da isletilen Triyas-
Jura yagh gri renkli kirectaslar1 yer almaktadir. Bu birimin {izerinde Likya naplarina ait olan
ofiyolitik birim, Burdur Goli cevresinde Gokcebag Ofiyolitik karmasigi adi verilmis,
Yarishh Golii yoresinde de Yesilova-Tefenni ofiyolitleri olarak adlandirilan birim
kirectaglarinin iizerine bindirmeli dokanakla gelmektedir. Bu ofiyolitik birim iizerinde
Oligosen yasli molas tortullar1 olan Gonen konglomeralar1 bulunmaktadir. Bu
konglomeralar Burdur Golii’niin kuzey kenar1 boyunca yer almaktadir. Bu formasyonun {ist
boliimiinde de tiim birimleri kesen Golciik volkanitleri yer almaktadir. Golciik
volkanitlerinin {izerinde de uyumsuz dokanakla eski g6l ¢okellerinden olugan Pliyosen yash
Burdur formasyonu bulunmaktadir. En {istte ise evaporitik giincel gol ¢okelleri yer
almaktadir.

Bu galigsmada giincel gol ¢okellerinden yaklagik 3.5m derinlikte hendekler agilarak kesit
Ol¢timii yapilmis ve sistematik 75 6rnek alinmistir. Bu 6rneklerden X-Ray difraktometre
Olciimii yapilarak mineral tayini yapilmigtir. Mineral tayinine gore giincel tortullarda
manyetit-jips-dolomit-halit-manyezit-hidromanyezit-  kuvars-aragonit-kalsit-albit-sanidin-
Ca-Stilbnit-kil mineralleri ve en {ist boliimde de tenardit minerali tesbit edilmistir. Bu
giincel evaporitik tortullardaki minerallerin, bu gollerin g¢evresinde yer alan yerlesim
alanlarinda yasayan insanlarda akciger kanseri, cilt hastaliklari ve goézde ciddi saglik
sorunlarina yol agtigi tespit edilmistir. Benzeri hastaliklar Acigdl (Denizli), Bolluk-
Tersakan golleri (Cihanbeyli-Konya) gibi tenardit orani yiiksek sodyum siilfat tesislerinde
calisan iscilerde de goriilmektedir. Burdur go6lii ve yarisl golii ¢evresindeki yerlesim
alanlarindaki saglik ocag bilgileri de bu tespiti dogrulamaktadir.

Anahtar Kelimeler: Saglik, Burdur Golii, Yarighh Golii (Burdur), Giincel evaporitler,
Tenardit
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HEALTH EFFECTS OF RECENT EVAPORITIC LAKE
SEDIMENTS IN LAKE BURDUR AND LAKE YARISLI

Umran PEKUZ
Stileyman Demirel University, Faculty of Engineering, Geological Engineering
Department, Ciintir/ISPARTA-TURKEY
(umranpekuz@sdu.edu.tr)

ABSTRACT

Burdur and Yarish lakes are playa-type tectonic lakes and the effects of these lakes recent
sediments (generally evaporitic sediments) on health have been investigated in this study by
taking previous studies into consideration as well.

Almost the same geological units are located in the North and South of the lake Burdur and
Lake Yarishi and there is gray limestone dating back to the Triassic-Jura age on the
ground, which is operatedas a marble quarry yielding good blocks. The Gokgebag
ophiolitic melange around Lake Burdur on this unit which belongs to Lycia nappes and the
unit named Yesilova-Tefenni ophiolites in the Lake Yarisl region come with the limestone
thrusting contact. There are Génen conglomerates with molasse sediments dating back to
the Oligocene epoch on this ophiolitic unit. These conglomerates are located along the
northern shore of the Lake Burdur. There is the Pliocene-aged Burdur formation consisting
of incompatible contact and old lake sediments on Golciik Volkanites. Recent lake
sediments are located topmost.

In this study, opening ditches of 3.5 in depth on the recent lake sediments conducted section
measurement and 75 sample were taken. Determination of mineral was carried out through
X-ray diffractometer measurement on these samples. According to this determination of
mineral, magnetite, gypsum, dolomite, halite, quarz, aragonite, calcite, albite, sanidine,
magnesite, hydromagnesite, Ca-stilbnite, clay minerals were detected on recent sediments
and thenardite mineral was detected on the upmost section. These recent evaporitic
sediments have been detected to cause lung cancer, dermatological disorders and health
problems in eyes in people who reside in settlements located around these lakes. Similar
diseases are also observed in workers who are employed in sodium sulphate facilities with
high thenardite rate like Acigol (Denizli), Bolluk-Tersakan Lakes (Cihanbeyli-Konya). The
information from the community clinics in the settlements around the Lake Burdur and
Lake Yarish also supports this evaluation.

Keywords: Health, Lake Burdur, Lake Yarisli (Burdur), recent evaporites, thenardite
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SALDA GOLU (YESILOVA-BURDUR) GUNCEL GOL
TORTULLARININ SAGLIGA ETKILERI

Umran PEKUZ
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(umranpekuz@sdu.edu.tr)
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Salda goli tektonik bir g6l olup bu ¢aligmada bu goliin giincel tortullarinin sagliga olan
etkileri tespit edilmistir.

Salda goliiniin kuzeyinde ve gilineyinde temel kayag olarak Triyas-Jura yash kirectaslari
bulunmaktadir. Bu kayaglar tizerinde de bindirmeli dokanakla Yesilova-Tefenni ofiyolitik
karmasig1r yeralmaktadir. Bu iki birim go6liin etrafini kaplamakta olup bu birimlerin
iizerinde de uyumsuz dokanakla giincel gol tortullar1 bulunmaktadir.

Bu ¢alismada giincel gol ¢okellerinden 2.5-3 metrelik derinliklerde 5 ayr1 yerden hendekler
acilarak kesit 6l¢timii yapilmis ve sistematik olarak 6rnek alinmistir. Alinan bu 6rneklerden
X-ray difraktometre Olglimii yapilarak tortullar igindeki mineralojik bilesim tespit
edilmistir. Bu mineral tayinine gére giincel tortullarda hidromanyezit, krizotil, klinokrizotil,
amfibol, kuvars, albit ve kil mineralleri belirlenmistir. Bu mineral parajenezine gore krizotil
ve amfibolce zengin olan Salda g6lii plaj tortullarinin solunum yolu hastaliklarina neden
oldugu 6zellikle akciger kanseri yoniinden tehlikeli oldugu belirlenmistir. Ayrica giincel gol
tortullar i¢inde oldukga bol bulunan hidromanyezit minerali de Mg elementinin iiretiminde
kullanilan minerallerden biridir. Ayrica, trisilikat tuzu gibi magnezyum karbonatta bir
antiasittir. Mide-bagirsak iilserlerinde ila¢ olarak kullanilir.

Anahtar Kelimeler: Saglik, Salda Golii (Yesilova-Burdur), hidromanyezit, krizotil,
amfibol, giincel tortullar
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HEALTH EFFECTS OF RECENT LAKE SEDIMENTS IN LAKE
SALDA (YESILOVA-BURDUR)

Umran PEKUZ
Siileyman Demirel University Faculty Geological Engineering Department Engineering,
Ciiniir/ISPARTA-TURKEY
(umranpekuz@sdu.edu.tr)

ABSTRACT

Lake Salda is a tectonic lake and the effects of this lake’s recent sediments on health have
been established in this study.

Basement rock units in the North and South of Lake Salda consist of limestone dating back
to the Triassic-Jura age. The Yesilova-Tefenni ophiolitic melange with thrusting contact is
located on these rocks. These two units surround all sides of the whole lake and there are
recent lake sediments with incompatible contact on these units.

In this study, section measurement was conducted by opening ditches of 2.5-3 m in depth in
5 different places of the recent lake sediments and 66 samples were taken systematically.
Determination of mineralogical compound in sediments was carried out through X-ray
diffractometer measurement on these samples. According to this determination of mineral,
hydromagnesite, Chrysotile, Clinochrysotile, Amphibole, Albite, Quarz, Clay minerals were
detected on recent sediments. According to this mineral paragenesis, the beach sediments
of the Lake Salda which is rich in chrysotile and amphibole cause respiratory tract diseases
and are dangerous especially in terms of lung cancer. Morever, the hydromagnesite
mineral which is abundant in recent lake sediments is also one of the minerals used in the
production of the Mg element. Furthermore, magnesium carbonate is also an antacid like
the trisilicate salt. It is used as a medication in gastric-intestinal ulcer.

Keywords: Health, Lake Salda (Yesilova-Burdur), Chrysotile, Amphibole, Hydromagnesite,
recent sediments
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KONYA TOPRAKLARINDA AGIR ELEMENT DAGILIMINI
KONTROL EDEN FAKTORLER

Bilgehan Yabgu HORASAN?, Fetullah ARIK®
®Bilge Jeoteknik Sondaj Taahhiit Selcuklu/Konya
®Selcuk Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii Sel¢uklu/Konya
(bilgehanyabgu@gmail.com, fetullah42@hotmail.com)
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Bu ¢alisma Konya kent merkezi ve yakin g¢evresini i¢ine alan yaklasik 600 km?’lik alan
icindeki topraklardaki agir element kirliliginin tespiti ve buna neden olan dogal jeolojik,
antropolojik ve ¢evresel faktorlerin belirlenmesi amaciyla gergeklestirilmistir.

Konya yakin ¢evresinde Paleozoyik’ten giiniimiize kadar olusan magmatik, metamorfik ve
sedimanter birimler yiizeylemekte olup bunlar temel ve Ortii birimleri olmak iizere iki
grupta ele alinmigtir. Temel birimler daha ¢ok kentin bati kesimindeki daglik alanlari
olusturan Siliiriyen — Kretase araliginda olusmus diisiik dereceli metamorfizmaya ugramis
karbonatli, kirintili ve magmatik kayaclarla baslamakta olup kentin giiney kesimlerinde
ofiyolitik diziye ait kayaglar bu birimler iizerine tektonik dokanakla yerlesmistir. Ortii
birimleri ise temel birimleri acili uyumsuzlukla érten Ust Miyosen- Pliyosen yash karasal-
golsel kirmtili ve karbonatli kayaglar ile bunlari keserek yilizeyleyen geng¢ volkaniklerle
temsil edilmektedir. Konya yerlesim alanint olusturan ovalik alanlarda ise Kuvaterner ve
daha geng olugumlu yer yer karasal karbonat arakatkili az tutturulmus, tutturulmamis ¢akil,
kum, silt ve kil boyutunda kirmtililar ve degisik 6zelliklere sahip kalin bir toprak ortiisii
daha yasl kayaclar1 6rtmektedir.

Calismada Konya kent merkezi yakin ¢evresi, yerlesim alanlari, organize sanayi bolgesi,
kat1 atik sahalari, eski maden ocaklari, tarim ve ulagim alanlari olarak ayrilmis ve bu
alanlardan toplam 77 adet toprak numunesi derlenmistir. Topraklarin dokusal siniflamasi
yapilmis, ana oksit, iz ve agir element analizleri yapilarak parametrik istatistiksel analizleri
gerceklestirilmigtir. Analiz sonuglarina gore element dagilim haritalart olusturularak jeoloji
ve toprak haritalar1 ile denestirilmistir. Elementlerin davranislarina etki eden dogal jeolojik
ve antropolojik faktorlerin belirlenebilmesi amactyla faktor analizleri yapilmistir.

Toplam 77 toprak numunesinde analizi yapilan 29 bilesenin faktér analizlerine gore
topraklarda baslangic eigen degerleri 1’in iistiinde olan ilk sekiz faktor toplam degisimin %
87.14’tinli karsilamaktadir. Topraklarda degisimin % 35’ini karsilayan 1. Faktér Ca ve
Sr’un negatif, Al, Fe, K, Mn, Ti, Cu, Sn, TL, U, V ve Zn’nun 6nemli pozitif faktor yiikleri
ile temsil edilmekte olup bu faktor karbonatli kayaglarin ayrigmasini saglayan atmosferik
ayrigma siirecidir. Degisimin 17.3’linil karsilayan 2. faktér Mg, Co, Cr, Fe ve Ni’in 6nemli
pozitif faktdr yiikleri ile temsil edilmekte olup ydredeki bazik-ultrabazik kayaglarin
alterasyonuna baghdir. Topraklarda degisimin % 10’unu karsilayan 3. faktér Hg, Pb, Sb ve
As’in pozitif faktor yiikleri ile temsil edilmekte olup geng volkanik faaliyetlere baglh olarak
meydana gelen hidrotermal mineralizasyon ile toksik metallerin yerlesimini gostermektedir.
Degisimin % 7’sini karsilayan 4. faktor Cd, Mo ve U’un 6nemli pozitif faktor yikleri ile
temsil edilmekte olup hidrotermal mineralizasyon iginde sinirli oranlarda bulunan galenit
ve sfalerit gibi siilfidli minerallerin ayrigmasina baglidir. Topraklarda degisimin % 5.6’sin1
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karsilayan 5. faktor S, Sr ve Se’un pozitif yiikleri, % 4.8’ini karsilayan 6. Faktor P ve Se’un
negatif S’iin pozitif faktor yiikii, % 3.9’unu karsilayan 7. faktér As ve Se’un pozitif; P, Cu
ve Sr’un negatif faktor yiikleri ve % 3.64’linii karsilayan 8. faktor ise Cd ve Se’un diisiik
pozitif faktor yiikleri ile temsil edilmektedir. Buna gore topraklarda degisimin yaklasik %
70’ini temsil eden ilk dort faktor yiizeysel ayrigma, hidrotermal mineralizasyon ve
alterasyon gibi dogal jeolojik siireglerdir. Geri kalan faktorler ise degisimin % 30’unu
karsilamakta olup dogal ve jeolojik siireglerin yanisira kentlesme, evsel ve endiistriyel
atiklar, madencilik, tarimsal, askeri ve tibbi faaliyetler gibi antropolojik faktorlerdir.
Yerlesim alaninin bazi kesimlerinde S, Cd, As, Sb, Se, Cr, Ni, Co’in ¢evre ve halk sagligini
tehdit edebilecek boyutta yogunlasmast ciddi bir risk faktdrii olup kisa ve orta vadede
onlem alinmasi gerekmektedir.

Anahtar Kelimeler: Agir metal, antropolojik kirlilik, faktor analizi, kentlesme, Konya,
toprak kirliligi
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FACTORS CONTROLLING ON HEAVY METAL
DISTRIBUTION OF THE SOILS AROUND THE KONYA
(TURKEY)

Bilgehan Yabgu HORASAN?, Fetullah ARIK"
®Bilge Geotechnical Drilling Company Konya-TURKEY,
bSelcuk University, Engineering Faculty, Geological Engineering Department,
Selcuklu/KONYA
(fetullah42@hotmail.com, bilgehanyabgu@gmail.com)

ABSTRACT

This study aims the identify heavy element pollution and determine the causes of its natural
geological, anthropological and environmental factors in an area of 600 square km which
includes Konya city center and near environs.

Magmatic, metamorphic, and sedimentary units, which have been formed from Paleozoic to
present day, exposed in close around of Konya. These units were investigated in two groups
as basement and cover units. The main units start with low-grade metamorphic carbonate,
clastic and magmatic rocks, which were formed between Silurian to Cretaceous, form the
highland areas in the west side of city. Ophiolitic rocks are placed over these rocks by
tectonically in the south part of the city. The cover units consists of Upper Miocene
Pliocene aged terrestrial lacustrine clastic carbonate rocks and young volcanics. The
young volcanics cut and cover the older units with discordance. Quaternary and younger
terrestrial carbonate intercalated less attached and attached conglomerates, sands, silts,
clays, and a thick soil, which have various characteristics, cover the older units in the
residential area of Konya.

The study area divided into groups such as Konya city center, its close around, residential
area, organized industrial sites, solid waste site, agricultural areas and major highway. 77
soil samples are collected from these areas.

The classification of the soils are made; major oxide, trace and heavy element are analyzed
as parametric statistically. According to these result the element distribution maps are
prepared and correlated to soil maps. In order to identify the natural geological and
anthropological factor that influence on the element behaviors factor analysis were run.
According to factor analysis of 29 component, analyzed from the 77-soil sample, the first
eight factor initial Eigen values are over 1%, represent 87.14% of total variation. The first
factor that correspond the 35% of the total variation is represented by negative factor
values of Ca and Sr with positive factor loads of Al, Fe, K, Mn, Ti, Cu, Sn, Tl, U, V and Zn.
This factor is responsible for the weathering of the carbonaceous rocks under atmospheric
conditions in the study area. The second factor, corresponds 17.3% of variation, is
represented by positive factor loads of Mg, Co, Cr, Fe and Ni. This factor related to
alteration of basic and ultrabasic rocks. The third factor, meets to 10% of variation, is
represented with positive factor weights of Hg, Pb, Sb, and As. This factor shows the
hydrothermal mineralization and the placement of toxic metals, which are occurred by the
volcanic activity. The fourth factor corresponds the 7% of the variation and represented by
the important positive factor charges of Cd, Mo and U. This factor related to alteration of
sulphide minerals such as galena and sphalerite, which occur in hydrothermal
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mineralization in limited rate. The fifth factor represented with S, Sr, and Se's positive
loads shows the 5.6% of variation. The sixth factor corresponds the 4.8% of variation,
represented by As and Se's negative and S's positive factor loads. Seventh factor (3.9%)
represented by As and Se's positive, P and Cu's negative; 8th factor (3.64%) is represented
by low positive factor loads of Cd and Se. According to these results the first four factors,
which are responsible for the 70% of the total variation are natural geological process
such as weathering, hydrothermal mineralization and alteration. The rests (30%) are both
natural geological process and anthropological factors such as urbanization, household
and industrial wastes, mining, agricultural, military and medical activities. Higher values
of S, Cd, As, Sb, Se, Cr, Ni and Co in some parts of residential area, are serious risk factor
that threats the public health. It is important to take detailed measurements precautions
and in short and midterms.

Keywords: Heavy metal, anthropological pollution, factor analysis, urbanization, Konya,
soil pollution
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KOCAELI iLI’NiN YOGUN SANAYILESMIiS DiLOVASI
BOLGESINDE CEVRE KIRLILIGININ YERALTI SUYU VE
YUZEY SUYU KALITESI UZERINDEKI ETKISININ
DEGERLENDIRILMESI

Irfan YOLCUBAL, Ozgecan ATAS GUNDUZ, Fatmanur SONMEZ
Kocaeli Universitesi Jeoloji Miihendisligi Boliimii Umuttepe Kampiisii, TR—41380 Kocaeli
(yolcubal@kocaeli.edu.tr)
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Kocaeli ilinin yogun endiistrilesmis Dilovasi bdlgesindeki kontrolsiiz sanayilesmenin ve
sehirlesmenin yiizey suyu ve yeraltt suyu kaliteleri tizerindeki etkisi kirletici kaynagi,
kirletici tiirii ve seviyelerini dikkate alarak degerlendirilmistir. Ornekleme calismalar1 her
iki su kiitlesi iizerinde kurak (Eyliil) ve yagishh (Mayis) donemde gergeklestirilmistir. Su
kiitlelerinin kalitesinde arka plan seviyelerinden olan degisimin derecesini belirlemek
amaciyla Dil deresi boyunca akis yukaridan akis asagisina dogru dagilim gosteren altt
ylizey suyu ornekleme istasyonundan ve yirmi dort adet su kuyusundan 6rnekler alinmistir.
Sonuglar Dil deresinin Al, Fe, Mn, Pb, NH4, NO,, PO,, CO ve KOi’yi kapsayan birgok
parametre agisindan asir1 kirlendigini gostermektedir. Dil deresi’nin akis yukarisindaki
drenajlarda kanalizasyon desarjlari, vahsi deponi alanindan meydana gelen ligler ve tas
ocaklart kirletici kaynaklarini olustururken, akis asaginda bulunan baglica metal endiistrileri
ise Dil deresindeki metal kirliligine belirgin sekilde katki saglamaktadir. Asir1 derecede
kirlenmis Dil deresi’nin yeralt1 suyu kontaminasyonuna katkisi ise Dil deresi’nin hem akis
asagt hem de akis yukarisi boyunca yayilim gosteren aliivyal akiferde Onemli
diizeylerdedir. Fekal kirlenmeyi gdsteren mikrobiyal kirlilik ve yiiksek besin degerleri
yeralt1 suyunda izlenmektedir. Bunlara ek olarak, arka plan seviyelerinin iizerinde oldukca
yiiksek AOX (Adsorbe Olabilen Organik Halojenler) konsantrasyonlari endiistriyel
faaliyetlerin yogunlastig1 Dil deresi’nin akis asagisinda yer alan kuyularda tespit edilmistir.
Izmit Kérfezi’nin yakminda bulunan derin kuyular ise asir1 cekime bagh olarak tuzlusu
girisiminden ayrica etkilenmistir. Sonuglar endiistriyel desarjlar, kanalizasyon ve vahsi
deponi alanlarindan meydana gelen liglerin Dilovasi aliivyon akiferinin yeraltt suyu
kalitesini olumsuz derecede etkiledigini gostermektedir.

Anahtar Kelimeler: Yeralti suyu kirliligi, AOX, Agir Metaller, Yiizey suyu
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ASSESSMENT OF IMPACT OF ENVIRONMENTAL
POLLUTION ON GROUNDWATER AND SURFACE WATER
QUALITIES IN A HEAVILY INDUSTRIALIZED DISTRICT OF
KOCAELI (DILOVASI), TURKEY

Irfan YOLCUBAL, Ozgecan ATAS GUNDUZ, Fatmanur SONMEZ
Kocaeli University, Geological Engineering Department, Umuttepe Campus, TR—41380
Kocaeli
(yolcubal@kocaeli.edu.tr)

ABSTRACT

The impact of uncontrolled industrialization and urbanization on surface water and
groundwater qualities were assessed in a heavily industrialized district of Kocaeli (Turkey)
considering source, types and levels of contaminants. Sampling campaign was conducted
on both water bodies in dry (September) and wet (May) sampling periods. Water samples
were taken from six surface water stations and twenty-four wells distributed from upstream
to downstream along Dil stream to determine the degree of deterioration in water quality
from background conditions. Results showed that Dil stream was heavily polluted with
regard to many parameters including Al, Fe, Mn, Pb, DO, COD, NH,4, NO, and PO, .
While sewage discharges, leachates from closed wild landfill and quarries create source of
contamination for Dil stream at upstream, primarily metal industries at downstream
contributes markedly to the metal contamination. Contribution of highly polluted Dil
stream to the groundwater contamination is also significant in alluvium aquifer at both
upstream and downstream of Dil stream. Microbial pollution indicating fecal
contamination and high nutrient levels exist in groundwater. In addition, relatively high
AOX concentrations over background levels were detected in wells at the downstream part
of Dil stream where industrial activities were densely distributed. Deep wells located near
gulf of Izmit were also affected by seawater intrusion. Results suggest that Dil stream
contaminated by industrial discharges, sewages, and leachates from old wild landfill
negatively influences the groundwater quality in the alluvial aquifer.

Keywords: Groundwater contamination, AOX, heavy metals, surface water.
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CEVRE ACISINDAN SURDURULEBILIR MADENCILIK

Nuray KARAPINAR
MTA Genel Miidiirliigii, 06800 Cankaya/ANKARA
(nuray.karapinar@mta.gov.tr)
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Cevrenin korunmasi ve sosyal adalet olmadan gerceklesen ekonomik kalkinma ile saglanan
zenginlik ve refahin uzun donemde siirdiiriillebilir olmadiginin  anlasilmasiyla,
“stirdiiriilebilir kalkinma” kavrami ekonomik kalkinma i¢in alternatif bir yaklasim olarak
ortaya ¢cikmustir. Siirdiiriilebilir kalkinma modeline gore zenginlik ve refah ancak toplumun
sosyal kapasitesini gelistirerek ve ¢cevreyi gerektigi gibi koruyarak saglanabilir.

Stirdiiriilebilir madencilik ise farkli sekillerde ifade edilebilmekle birlikte uygulamalar
stirdiiriilebilir kalkinma temelinde yiiriitiilen madencilik faaliyetlerini isaret etmektedir.
Yani, 6zellikle ¢evreyi ve ekosistemleri muhafaza eden, yerel kiiltiirleri koruyan ve yerel
halkin refahimi yiikseltecek sekilde yiiriitiilen madencilik faaliyetidir. Bununla birlikte,
emniyet ve kaynaklarin etkin kullanimi (verimlilik) da siirdiiriilebilir madenciligin iki
o6nemli boyutudur. Dolayisiyla, siirdiiriilebilir bir madencilik i¢in bu bes alana “toplum,
cevre ve ekosistemler, ekonomi, emniyet ve etkinlik” odaklanmak ve madenin tiim yasam
dongiisii siiresince bu alanlarin yonetimine etkin yonetisimi entegre etmek gerekir.

Madenciligin halk sagligina olan potansiyel olumsuz etkileri; ¢alisan sagligi ve madencilik
kaynakli kirliligin halk saglig1 {izerine etkileri olarak degerlendirilebilir. Maden kazalari,
toz, gliriiltii, titresim ve kimyasallara maruz kalma caliganlar agisindan baslica potansiyel
saglik riskleridir. Madencilik faaliyeti kaynakli hava, su ve toprak kirliligi etkilerine maruz
kalma ise ¢esitli saglik riskleri olusturmaktadir. Madencilik faaliyeti tamamlansa dahi
diizglin kapatilmayan madenlerin ¢evre ve halk sagligi {lizerine etkileri devam
edebilmektedir. Dolayisiyla, ¢evre agisindan siirdiiriilebilir bir madencilik gevre sagliginin
yani sira halk saglig1 acisinda da 6nem arz etmektedir.

Siirdiiriilebilir kalkinma temelinde Madencilik politikalarint sekillendiren kararlar 1991
yilinda Berlin’de yapilan “Madencilik ve Cevre” konulu toplantida alinmis ve daha sonra
“Madencilik Faaliyetleri i¢in Cevresel ilkeler” olarak 1994 yilinda yaymlanmistir. Bu
ilkeler, siirdiiriilebilir bir madencilik faaliyetinin, madenciligin tiim asamalarinda ¢evre
dostu olmasini gerektirmektedir. Cevre rehberliginde siirdiiriilebilir madenciligin, endiistri,
hiikiimetler, sivil toplum orgiitleri ve halk arasindaki etkilesime bagli oldugu ve g¢evresel
bozunma en aza indirilirken optimum ekonomik kalkinmay1 saglayacak sekilde yonetilmesi
gerektigi vurgulanmistir

Tarihsel olarak ¢evreyi olumsuz etkilemis olan madencilik sektoriinde gergeklesen
yonetimsel degisimler ve teknolojideki gelismeler giiniimiizde madenciligin birgok olumsuz
etkisinden kaginabilecegini gostermektedir. Cevresel etkileri az olan ve ¢evre dostu olarak
adlandirilan bu uygulamalar, alan bozulmasimin azaltilmasi, kirliligin onlenmesi (toprak,
hava, su), su ve enerji kullaniminin azaltilmasi ile madenin kapatilmasi ve rehabilitasyon
gibi tedbirleri igerir.
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Cevre agisindan siirdiiriilebilir bir madencilik yasal diizenleyici tedbirlerin yani sira
ekonomik tesvikler ve goniillii girisimleri de igeren bir politika gerektirir. Bu da hem
hiikkiimet eylemi hem de sektoriin kendi girisimleri anlamina gelmektedir. Hiikiimetler
sorumlu eylemler icin caydirict dnlem ve tegvikler olustururken, sektoriin goniilli
girisimleri ile de ¢evre agisindan siirdiiriilebilir madencilige katki saglanir. Bu baglamda,
¢evre kanunlari, g¢evre politikalart ve ¢evre yoOnetim sistemleri ¢evre agisindan
stirdiiriilebilir bir madencilik saglamak i¢in anahtar bilesendir.

Anahtar Kelimeler: Siirdiiriilebilir kalkinma, Madencilik, Madenciligin ¢evre ve halk
saglig1 etkileri, Siirdiiriilebilir madencilik
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ENVIRONMENTALLY SUSTAINABLE MINING

Nuray KARAPINAR
General Directorate of Mineral Research & Exploration, 06800 Cankaya/ANKARA
(nuray.karapinar@mta.gov.tr)

ABSTRACT

By the understanding of that the wealth and prosperity constructed by economic
development taking place without environmental protection and social justice is
unsustainable in the long term, "sustainable development™ concept is emerged as an
alternative approach to economic development. Based on sustainable development
concept, wealth and prosperity can only be obtained by improving community’s social
capacity and needed conservation of the environment.

Even it is expressed in different ways; the sustainable mining is being suggested by
practices as mining activities carried out on the basis of sustainable development. Namely,
sustainable mining is mining activities those particularly maintaining the environment and
ecosystems, protecting the local culture and improving the welfare of local people. At the
same time, the safety and effective use of resources (efficiency) are two important aspects of
sustainable mining. Thus, for a sustainable mining, it is required to focus on following five
areas "'society, the environment and ecosystems, economy, safety and efficiency" during the
entire life cycle of the mine and to integrate good governance in the management of these
areas.

Decisions formalizing the mining policy on the basis of sustainable mining was taken in the
meeting entitled “Mining and Environment” held on Berlin in 1991 and then it was
published in 1994 as an environmental guidelines for mining activities. This guide
underlines that a mining activity should be an environmentally at all stages of mining.
Additionally, it is emphasized that environmentally sustainable mining is dependent on the
interaction between mining industries, government, NGOs and public, thus, it is required to
be managed to ensure optimum economic development while minimizing environmental
degradation.

The potential negative impacts of mining activities on public health are considered as an
occupational health effects and mining sourced pollution effects on public health.
Exposure to mining accident, dust, noise, vibration, and chemicals are the main potential
occupational health risks. Exposure the air, water and soil pollution caused by mining has
also a variety of health risks. The effects of mines on the environmental and public health
can continue even in mining sites where mining activity finished but the mine is not closed
properly. Therefore, environmentally sustainable mining is important for the public health
as well as for the environmental health.

Changes in management and technological developments in the mining sector which
historically adversely affected the environment shows that most of the environmental
impacts of mining can be avoided. These practices having less negative environmental
effects and being known as environmentally friendly include measures such as
“minimization of land degradation”, “prevention of pollution (soil, air and water)”,
“reduction of energy and water usage” and “mine closure and rehabilitation”.
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Environmentally sustainable mining requires a policy containing regulatory measures as
well as economic incentives and voluntary initiatives. This means both actions by
government and initiatives by sector. While governments provide disincentives and
incentives for responsible actions, voluntary initiatives of the industry also contribute to
environmentally sustainable mining. In this context, environmental laws, environmental
management systems and environmental policies are the key components to ensure
environmentally sustainable mining.

Keywords: Sustainable development, mining, effects of mining on environmental and public
health, sustainable mining
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ETi ALUMINYUM BOKSIT ATIKLARININ CEVRESEL
ETKIiSi: MEDIKAL JEOLOJi PERSPEKTIFi iLE
DEGERLENDIRILMESI

Nurdogan SERTEL?, Ziya S. CETIN ER®, Selma NAL, Mustafa ADIR
8MTA Konya Bélge Miidiirliigii, Selcuklu, Turkey
®Canakkale Onsekiz Mart University, Faculty of Engineering, Geological Engineering
Department, Terzioglu Campus 17020 Canakkale, Turkey
(nurdogan.sertel@mta.gov.tr)
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Aliiminyum, diinyada maden {iretiminde, komiir, petrol, kiregtasi, demirden sonra besinci,
ametal madenler iginde birinci konumdadir. Gegen yiizy1l iginde 10 ton olan Aliiminyum
tiretimi mevcut iken, 2010 yili iginde 210 milyon ton boksit, 82 milyon ton aliimina, 39
milyon ton Aliiminyum metali {iretilmistir. Bu yaklagik 4.000.000 kat artisa karsilik
gelmektedir. Seydisehir Eti Aliiminyum tesisleri 1975 yilinda itibaren Tiirkiye 'nin
Aliiminyum ihtiyacinin bir kismimi saglamaya devam etmektedir. Seydisehir’de {iretilen
200.000 ton boksitin islenmesi sonucu 100.000 ton aliimina, 60.000 ton aliiminyum elde
edilmektedir. Bu kadar artan bir yogunlukta iiretilen aliiminyum madeninin g¢evresel
etkilerinin de olmasi ¢ok normaldir. Uretim artisina paralel olarak olumsuz cevresel etkiler
de o oranda artmaktadir. Ocaktan baslayarak, gerek nakliye, gerek fabrikadaki iiretim
faaliyetleri sonucu olusan atiklar nedeni ile ¢evresel etki artan bir sekilde gostermektedir.

En 6nemli atik iireten islem cevher minerallerinin Bayer metodu ile islenmesi esnasinda
olusmaktadir. Bu islemde, Boksit (b6hmit) iginden % 50-55 civarinda olan aliimina (Al,O3)
Bayer metodu ile islenerek alindiktan sonra geriye kirmizi renkli ¢amur kivaminda atik
olusmaktadir. Bu atik, 2.5/1 oranda su ile karigtirtlip gecirimsiz bir baraja pompalanarak
toplanmaktadir. Baraja dokiilen bu ¢amur kirmizi renkte, 100 °C - 200 °C ve pH degeri 9-
9,5 arasinda olup yiiksek alkali 6zellik gdstermektedir. Ozellikle Yaz mevsiminde baraj da
yapilan 6lgtimlerde pH’ i 11 civarina kadar yiikseldigi de tespit edilmistir. Kirmizi ¢amur
baraj1 ve baraja atig1 tagiyan boru hatlar1 civarindaki sizintilarin riizgarin da etkisi ile toprak
ve bitkilerde yakici tahris edici bir etkisinin olustugu goézlemlenmistir. Bununla birlikte
civardaki yerlesim yerlerinde soluma ile bogaz ve mide az da olsa gdz tahribat1 gibi insan
derisi iizerinde olumsuz etkilerin de olustugu bilinmektedir. Birinci barajin sehre yakin
olmasi ve devamli degisik sikayetlerin de olmasi sebebi ile Beysehir yolu {izerinde 12 km.
uzaklikta ikinci baraj yapilmugtir.

Isletmeden atik olarak ¢ikan ¢amurun MTA Seramik laboratuvarlarinda killerle degisik
oranlarda karistirilarak islenmesi ile seramik-tugla sanayinde kullanilabilecek firiinlerin
elde edilmesi miimkiin olmustur. Aymi zamanda atik ¢amurunun agag¢ fidelerinin
gelismesinde olumlu etki yaptigi ve orman endistrisinde de alternatif olarak
kullanilabilecegi ~ diistiniilmektedir. Benzer sekilde atigin tarim alanlarinda da
degerlendirilmesi diisiiniilmekte olup bu kapsamda kullanilacak ¢amurun igindeki zararli
element kompozisyonunun giderilmesi lazimdir. Caligmalar devam etmektedir.

Anahtar Kelimeler: Aliiminyum, Boksit, Bayer Metodu, Medikal Jeoloji
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ABSTRACT

Aluminum production in mining industry ranks fifth in the world after coal, oil, limestone
and iron, whilst it is ranked the first in the nonmetallic mineral production. Only 10 tons of
Aluminum was produced in the last century; however, this production was exponentially
increased and reached 210 million tons of bauxite, 82 million tons alumina and 39 million
tons of aluminum in 2010 which shows approximately 4.000.000 times increments.
Seydisehir Eti Aluminum plant has been supplied a significant portion of the aluminum
needs of Turkey since 1975. In its production scheme, 100.000 tons alumina and 60.000
tons aluminum are obtained after 200.000 tons bauxite processed. As a result of increased
volume of production, some adverse environmental and ecological impacts are normally
expected to be generated. These growing effects are readily observed as waste produced
from heating, transfer and general processes lines.

The most important waste production forms during the processing of ore minerals with
Bayer method. In this process, bauxite (boehmite) which has initially 50-55% alumina
(Al,03) content is being treated by Bayer process that result a waste residue called “red
mud”. After mixing water with a 2.5/1 ratio, this sludge is collected in an impermeable
dam. The temperature of the waste in the Dam is measured between 100°C - 200°C with a
pH of 9 to 9.5 showing high alkalinity. Furthermore, the pH values are elevated up to 11
especially in the summertime. There is a field observation that some of the waste had been
leaking slowly both from the sludge dam as well as the pipelines which carried by wind and
adversely effects on soil and vegetation nearby. In addition, it has been reported that
formation of caustic irritation are known to occur in the throat and stomach with breathing
as well as harmful effects on eyes and human skin. Because of its close proximity to the city
and continues complaints by local neighborhood, an alternative waste dam was built about
12 km of the Beysehir road.

On the other hand, it became possible to obtain a commercial value from the sludge by
mixing certain amounts of clay in MTA ceramic clay laboratory that can be used in the
Ceramic - Tile industry. At the same time, a positive impact on the development of tree
seedlings could be articulated as an alternative that could be applied in the forest industry.
Similarly, a cleaner production alternative is being considered in the field of agriculture.
Therefore, it is required to eliminate the harmful elements in the composition of the sludge
to be used in this context. Research is underway.

Keywords: Aluminum, Bauxite, Bayer Method, Medical Geology
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0z

Biga Yarimadasi ¢ok farkli kayag tiirlerinin goézlendigi ve volkanik kayaglarin yaygin
oldugu bir bolgedir. Bélgede gozlenen volkanik kayaclarin 6nemli bir kesimi ayrismis ve
ilksel ozelliklerini yitirmistir. Bu ayrisma siirecleri ile bazi elementler kayaglarin icinde
suyun hareketi sirasinda yeralt1 suyuna gegmektedir. Saricay havzasindaki su kaynaklarinda
bu durum olduk¢a yaygindir. Bolgeden, Kasim 2014 ve Haziran 2015’de alinan 45 su
orneginin kimyasal analiz sonuglarinin yaklasik yarisinda bazi parametreler TS266-Insani
Tiketim Amaghi Sular Yonetmeligi’ndeki standartlarin ¢ok {izerinde Ol¢lilmiigtiir. Bu
parametreler pH (3.5-9.1), elektriksel iletkenlik (84-3250 mikrosiemens/cm), aliiminyum
(27-44902 ppb), demir (10-8048 ppb), mangan (0.13-8740 ppb), nikel (0.2-627 ppb) ve
kursun (0.1-42.5 ppb)’dur.

Caligma alanindaki yeralt1 sularinda igme suyu standartlarinin iizerinde gézlenen en yaygin
element aliiminyum olup, en yiiksek Al degerleri (26500-44902 ppb) Obakdy mevkiinde
ayrigmis volkanik kayaglardan ¢ikan ¢ok diisiik pH’a sahip (~3.5) asidik sularda
Olciilmiistiir. Bu elementin bazi su kaynaklarindaki bollugunun, Orta Eosen yasli Sahinli
Formasyonu’na ait andezit ve bazaltlarin bilesiminde bulunan feldispat minerallerinin
ayrigsmast ile yakindan iligkili oldugu diistiniilmektedir.

Konu ile ilgili gesitli arastirmalar, aliiminyum, demir, mangan, nikel ve kursunun yiiksek
oldugu sularin igilerek tilketilmesinin ciddi saglik sorunlarina (alzheimer, parkinson,
¢ocuklarda fiziksel-zihinsel gelisim bozukluklari, ¢esitli kanser tiirleri, mide-bagirsak
rahatsizliklar1 ve deri hastaliklari) neden oldugunu gostermektedir. Sonug olarak; bolgedeki
su kaynaklarimin kullanilmasinda gerekli tedbirlerin alinmasi ve yeni kaynak arastirmalari
yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Yeraltisuyu, Su-Kaya¢ Etkilesimi, TS266, Canakkale
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ALTERED ROCKS IN THE SARICAY (CANAKKALE) BASIN IN
TERMS OF DRINKING WATER STANDARDS
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Department, 17100, Canakkale
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ABSTRACT

Biga Peninsula is a region observed in many different rock types. The dominant rock types
are volcanic rocks in the region. Majority of the volcanic rocks have highly altered and lost
their primary properties. Some rock elements pass into groundwater with weathering
processes during the movement of water in these rocks. This situation is very common in
water resources of the Saricay Basin. Approximately half of the chemical analysis results of
45 water samples taken from the region in November 2014 and June 2015 some parameter
were measured highly above according to standards in TS266-Regulation of water intended
for human consumption. These parameters are pH (3.5-9.1), specific electrical conductivity
(84-3250 mikrosiemens/cm), aluminum (27-44902 ppb), iron (10-8048 ppb), manganese
(0.13-8740 ppb), nickel (0.2-627 ppb) and lead (0.1-42.5 ppb).

The most common element which is found above TS266 standards in groundwater is
aluminum in the study area and the highest levels of the Al values (26500-44902 ppb)
measured in acidic waters with very low pH (~3.5) emerging from altered volcanic rocks in
Obakoy site. The abundance of this element in some water sources is believed to be closely
associated with the alteration of feldspar minerals in andesite and basalts of the Middle
FEocene Sahinli Formation.

Various studies related to topic show that consumption of these water containing high
aluminum, iron, manganese, nickel and lead for drinking purposes cause serious health
problems (Alzheimer's, Parkinson's, physical and mental development disorders in
children, various cancers, stomach - intestinal disorders and skin diseases). Consequently,
while using of water resources in the region, taking several precautions are necessary and
doing new resource explorations are recommended.

Keywords: Groundwater, Water-Rock Interaction, TS266, Canakkale
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Balikesir/Erdek bolgesinde tiiketilen toplam 28 adet igme suyu olarak kullanilan sebeke
suyu Orneklerinin kimyasal ve fiziksel parametreleri belirlenerek igilebilme ozellikleri
degerlendirilmistir. Bélgeden alinan igme suyu 6rneklerinin element diizeyleri ICP-MS ile
(Li, B, Na, Mg, Si, K, Ca, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, Al, Fe, Se, V, Sr, Mo),
anyon diizeyleri ise iyon kromatografisi ile (F, CI, NOg, PO4'3, NO,, Br, SO4'2)
belirlenmistir. FElde edilen analiz sonuglart TSE 266 (2010) standardina gore
degerlendirildiginde; Na (9.77-114.90) ve Mg (0.34-20.91) igeriklerinin miisaade edilen
smir degerlerin altinda, Al (0.00025-2.08), Si (10.95-34.99), Mn (0-0.10), Fe (0-0.44), CI
(15.24-287.06), NO5™ (0.32-179.41), NO, (0-23.54), Br (0.03-0.64) ve SO, (7.18-302.61)
igeriklerinin sinir degerlerin iizerinde, Li, B, K, Ca, Cr, Se, Co, Ni, Cu, Zn, As, Cd, Ba, Pb,
F igerikleri ile pH ve elektrik iletkenlik degerlerinin ise sinir degerler igerisinde oldugu
belirlenmistir. Elementlerin miktarlarinin insan sagligi acisindan Onemi gbéz Oniine
alindiginda, incelenen sularda ki yiiksek (Al fazlaligi Alzheimer hastaligi, CI', NO3', NO,
fazlaligi bobreklerde tahribat ve hipertansiyon vb.) veya diisik (Na ve Mg eksikligi
halsizlik, bas donmesi, sinir bozukluklari, diisiik tansiyon vb.) diizeylerin bir¢ok
rahatsizliklara neden oldugu bilinmektedir. Igme suyu olarak tiiketilen sulardaki element
degerlerinin, insan viicudunda yeterli miktarda bulunmasini saglamak amaciyla besin
takviyesi ile birlikte igme suyu standartlarina uygun sularin tiiketilmesine dikkat edilmesi
onerilir.

Anahtar Kelimeler: su, element, anyon, T1bbi Jeoloji, Erdek (Balikesir)
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ABRSTACT

Tap water used as drinking water a total of 28 water samples consumed in Balikesir/Erdek
area were evaluated. In addition to their drinkability characteristics, chemical and physical
parameters were determined. Element content of drinking water samples taken from the
area by ICP-MS (Li, B, Na, Mg, Si, K, Ca, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, Al, Fe,
Se, V, Sr, Mo), anion levels by the ion chromatography (F’, CI, NOy, PO,3, NO,, Br’, SO,
%) were determined. Analysis results obtained were evaluated in accordance with TSE 266
(2010) standard; Na (9.77-114.9) ve Mg (0.34-20.91) contents are below the permissible
level; Al (0.00025-2.08), Si (10.95-34.99), Mn ( 0-0.10), Fe (0-0.44), CI (15.24-287.06),
NO; (0.32-179.41), NO, (0-23.54), Br (0.03-0.64) and SO, (7.18-302.61) contents are
above the permissible level; Li, B, K, Ca, Cr, Se, Co, Ni, Cu, Zn, As, Cd, Ba, Ph, F~ contents
measured by the pH and electrical conductivity values are within the limit values. When the
amount of the elements taken into consideration the importance of human health, the high
(excess of Al; Alzheimer's disease, excess of CI, NOs, NO,; Kkidney damage and
hypertension etc.) or low ( Na and Mg deficiency; fatigue, dizziness, nervous disorders, low
blood pressure etc.) level of the analyzed waters are known to cause many diseases.
Consumed as drinking water water element values in the human body in order to ensure a
sufficient amount of nutritional supplementation in conjunction with drinking water
standards, it is recommended to pay attention to the consumption of water.

Keyword: Water, element, anion, medical geology, Erdek (Balikesir)
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Ulkemizde kullanilan sehir sebeke suyu ve damacana sulari ile ilgili sdylenti yoluyla
yayilan olumsuz bilgiler igme suyu olarak dogal kaynak sularina olan talebi artirmistir.
Giintimiizde sehir sebeke sularmin kalitesi agisindan sansli illerden biri olan Isparta ilinde
de benzer diigiinceler nedeniyle il merkezinde yasayan halk biiyiik oranda igme suyu olarak
sehir merkezi civarinda bulunan kaynak sularimi tercih etmektedir. Bu caligmada,
yasadigimiz ilde yogun olarak tercih edilen kaynak sulari ile il merkezinde farkli

mabhallelerden alinan sebeke sularmin hidrojeokimyasal 6zellikleri incelenerek halk sagligi
iizerindeki olasi etkileri incelenmistir.

Isparta ilinde sebeke suyu olarak Egirdir Goli, Daridere baraji ile Andik, Yarikdibi,
Akyokus ve Aktas kaynaklarindan yararlamlmaktadir. inceleme alaninda, kaynak sularinin
pH degeri 7.70-8.25, sebeke sularinin ise 7.75-8.40 arasinda degerler almaktadir. Kaynak
sularinin EC degeri 190-1750 pS/cm, sebeke sularmin ise 370-1470 pS/cm arasinda
Olciilmiistiir. TDS degerleri ise kaynak sularinda 90 - 580 mg/l, sebeke sularinda 180-590
mg/l araliklarindadir. Piper diyagramina gore baskin su tipleri sebeke sularinda Ca—Mg-—
HCO; ve Ca-HCOg;, kaynak sularinda ise Ca—Mg-HCOj3, Ca-HCO; Mg—Ca—HCO; ve Ca-
HCO;-SO, olarak tespit edilmigtir. Mg ve SO, artisi Aglasun formasyonu igerisindeki
sedimanter kayaglar ile su etkilesimden kaynaklanmaktadir. Su Orneklerinin igme suyu
olarak kullanilabilirliginin tespiti amaciyla sularin fiziksel parametreleri, major anyon-
katyon konsantrasyonlari, azot tiirevleri ve agir metal analiz sonuglar1 Tiitk igme Suyu
(TSE 266) ve Diinya Saglik Orgiitii (WHO) standartlarinin miisaade edilen maksimum sinir
degerleri ile karsilagtirilmistir. Analiz sonuglarina gére As, Br, Fe, F, NH, PO, igeriklerinin
baz1 lokasyonlarda sinir degerleri astig1 belirlenmistir. Kaynak sularinda As, Fe, F, NH, ve
PO, artis1 kaya-su etkilesiminden kaynaklanmaktadir. Sebeke sularindaki As ve Fe artisi ise
sebeke sistemindeki borularin korozyonu ile iligkilendirilebilir. Su kaynaklarinda yiiksek F
icerigi Isparta bolgesinde bilinen bir unsurdur. Bolgede florun kaynagi volkanik birimlerle
iligkili olarak apatit ve floriir-mika ve amfibollerden kaynaklanmaktadir. NH4 ve PO,
artisinin bolgede tarimsal ve endiistriyel kirlenmenin etkisi gozlenmedigi i¢in Aglasun
formasyonu ve volkanik birimlerle kaya-su etkilesimi ile iliskili oldugu diistiniilmektedir.
Bakteriyolojik analiz sonuglar standart degerlere uygun bulunmustur.

Inceleme alaninda su kaynaklarimn rutin  kullanilmasi durumu igin saglik risk
degerlendirilmesi yapilmistir. Bu degerlendirmeye gore hem kaynak hem de sebeke
sularinda As ve Br elementlerinin artisinin major toksik ve kansirojenik etki
olusturabilecegi tespit edilmistir. Yiiksek F igerigi ise kaynak sularinda kansirojenik
olmayan negatif etkiye sahiptir. Arastirma sonuglar1 popiiler inanmigin aksine dogal kaynak
sularinin da saglik {izerinde risk olusturabilecegini gostermistir.

Anahtar Kelimeler: igme suyu, su kalitesi, Isparta
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ABSTRACT

In our country, the demand for natural spring water has increased due to negative rumors
about the city water and bottled waters. Today, the natural spring waters have been
preferred by Isparta people because of similar thoughts. But, Isparta is one of lucky city in
terms of the quality of public water. In this study, drinking water of Isparta city in
distribution system and another spring waters which are used drinking water in this region
were investigated point of view water quality and health risk assessment of the drinking
waters were evaluated.

Isparta drinking water is provided from are Egirdir Lake, Daridere dam and Andik,
Yarikdibi, Akyokus and Aktas captages. These waters mixed in different proportions are
stored in drinking water treatment plants and are given to the city's public water system.
The pH of spring waters varied 7.70-8.25 and the pH of the tap water was measured 7.75-
8.40 in the range. The EC values spring and tap waters were measured 190 -1750 uS/cm
and 370-1470 uS/cm, respectively. TDS values of spring and tap waters were measured
ranged from 90 to 580 mg/l with 180-590 mg/l respectively. According to Piper diagram,
Ca-Mg-HCO; and Ca-HCO; are dominant water types in tap water, and Ca—Mg—HCOs,
Ca-HCO3; Mg-Ca—HCO; and Ca-HCO;-SO, water types were observed in spring water.
The increase of Mg and SO, are responsible for sedimentary rock of the Aglasun formation
due to water—rock interaction. The analytical results of physical, anion, cation, nitrogen
derivatives and heavy metal parameters of waters were compared with the standard
guideline values as recommended by the World Health Organization (WHO) and Turkey
(TS-266) for drinking and public health purposes. According to analyses results, As, Br, Fe,
F, NH, PO, are above the critical values. The increases of As, Fe, F, NH, ve PO, in the
spring water are related to water—rock interaction. The increases of As and Fe in tap
waters are originated from corrosion of pipes in drinking water distribution systems. High
fluoride is a prominent aspect of Isparta region. Fluoride in natural waters in the study
area originated from the solution of apatite and more commonly from the solution of
fluoride- bearing micas and amphiboles. The increases of NH, and PO, in water samples
are responsible for water-rock interaction with Aglasun formation and volcanics.
According to analyses results, bacteriological contamination was not encountered drinking
water in the study area.

Health risk assessment was performed to only ingestion route of water sources in the
investigation area. According to this assessment, the major toxic and carcinogenic
chemicals within drinking water shows that As and Br for both tap water and spring water.
Also, F is the noncarcinogenic chemical for only spring waters in the study area.
Considering the results of research, it is observed that the spring waters can be created a
risk to health unlike the popular belief in the study area.

Keywords: Drinking water, water quality, Isparta
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Giinlimiizde artan su ihtiyaci mevcut su kaynaklarmin optimum kullanim kosullarinin
tespitini zorunlu kilmaktadir. Arastirmaya konu olan Baskdy su kaynaklart Goller
Bolgesinin iginde bulunan Aglasun Ovasi'min batisinda yer alir. BagkOy kaynaklar grubu
Eynazli (69 1/s), Deregozii (83 1/s), Caygozii (106 1/s), Kiilliik (95 1/s), Manasir (52 1/s) ve
Baran (37 1/s) kaynaklarindan olusmaktadir. Kaynaklar dogal ve kontrolsiiz bosalima sahip
olup, yogun olarak sulama ve balik yetistiriciligi amaglari ile kullanilmakta ve geriye kalan
miktar1 Aglasun ¢ayini beslemektedir. Eynazli ve Deregozii kaynaklari ise igme suyu amaci
ile de kullanilmaktadir. Bu c¢aligmada yiiksek debilere sahip bu kaynaklarin
hidrojeokimyasal ozellikleri incelenerek oOzellikle icme ve kullanma suyu olarak
kullanilabilirligi arastirilmistir.

Kaynaklarin kimyasal 6zelliklerindeki degisiklikleri kontrol eden en 6nemli faktor sularin
etkilesim icerisinde bulunduklari1 kaya birimleridir. Caygozii, Kiilliik ve Baran kaynaklar1
Akdag kirectas1 ve Isparta ofiyolit karmasig1 (kumtasi, ¢amurtasi, ¢ort, radyolarit, bazik,
ultrabazik kayaglarin bloklar1 ve olistrosromal kirectaglar1) dokanagindan bosalmaktadir.
Dereg6zii kaynagi Akdag kiregtas1 ve Aglasun formasyonu (flis karakterinde olup kumtasi,
kiltagi, ¢camurtas1 ve seyl ardalanmasi), Eynazli kaynagi Isparta ofiyolit karmasigi ve
Aglasun formasyonu, Manasir kaynag: ise Isparta ofiyolit karmasigi ve Akdag kirectasi
birimleri arasindan fay kaynagi seklinde bosalimlara sahiptir. Kaynaklarin su Kkalitesi
ozellikleri ve mevsimsel hidrojeokimyasal degisikliklerinin tespiti i¢in Nisan-Kasim 2013
donemlerinde su Ornekleri alinmistir. Kaynaklara ait katyonlar (Na*, K*, Ca’, Mg"),
anyonlar (CI, SO? HCOjs, COz?), nitrat (NOj), nitrit (NO,) ve amonyak (NH,")
konsantrasyonu analizleri Jeotermal Enerji, Yeralti Suyu ve Mineral Kaynaklar1 Aragtirma
Uygulama Merkezi’'nde yaptirtlmistir. Agir metal analizleri ise (Mn, Cu, Zn, Pb, Hg, Cd,
Se, As, Fe, Cr) ACME (Canada) Laboratuvarlari’nda yaptirilmistir. Orneklerde yerinde
yapilan 8l¢iim sonuglarma gére; sicaklik, pH, EC ve TDS degerleri sirasiyla 10.6-15.3 °C,
6.69-7.72, 317-954 uS/cm ve 0.19-0.49 mg/l arasinda degismektedir. Piper diyagramina
gore kaynak sular1 Ca-Mg-HCOj3’l1 sular fasiyesindedir. Kaynaklarda nitrat 2.70-8.69 mg/I,
nitrit 0-<0.01mg/l ve amonyum 0-<0.06 mg/I arasinda 6l¢tilmiistiir.

Kaynaklarin igme suyu olarak kullanilabilirliginin tespiti amaciyla sularin fiziksel, major
element, azot tiirevleri ve agir metal analiz sonuglar1 Tiirk igme Suyu (TSE 266) ve Diinya
Saglik Orgiitii (WHO) standartlarmin miisaade edilen maksimum smir degerleri ile
karsilastirllmistir. Sadece yagisli donemde yapilan Orneklemede Eynazli kaynagi As
konsantrasyonu 14.1 ug/l igme suyu igin izin verilen sinir degerini (10 ug/l) asmaktadir. Bu
artisin Eynazli kaynaginin bosalim bdlgesindeki Isparta ofiyolit karmasigi ve Aglasun
formasyonuna bagli su-kaya¢ etkilesimden kaynaklandigi diisiiniilmektedir. Arsenikli
sularin diizenli ve uzun siireli kullaniminda cilt hastaliklar1 6zellikle de pigmentasyon
degisiklikleri (melanosis) ve keratosis goriilmektedir. Nadir de olsa cilt kanserine sebep
oldugu bildirilmistir. Bu nedenle, 6zellikle Eynazli kaynag: ile diger kaynak sularimin igme
suyu amagli siirekli kullanimi planlandiginda hidrojeokimyasal 6zelliklerinin uzun dénem
izlenmesi gerekmektedir.

Anahtar Kelimeler: Baskdy, su kaynaklari, igme suyu, kullanim, hidrojeokimya, arsenik
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USABILITY AS DRINKING WATER OF BASK OY SPRINGS
(AGLASUN-BURDUR)

Fatma AKSEVER?®, Aysen DAVRAZ®

#Siileyman Demirel University, Department of Geological Engineering, ISPARTA
(fatmaaksever@sdu.edu.tr)

ABSTRACT

Nowadays, optimum use of water resources must be ensured due to increasing water needs.
Bagskoy springs are located in the western part of Aglasun plain within the Lake District of
Turkey. Baskoy springs are formed from Eynazli (69 l/s), Deregozii (83 l/s), Caygozii (106
I/s), Kiilliik (95 I/s), Manaswr (52 I/s) and Baran (37 I/s) springs. Springs have natural and
uncontrolled discharges. They used as intensely irrigation water and trout breeding and the
remainder recharged to Aglasun stream. Eynazli ve Deregozii springs are also used as
drinking water. In this study, usability as drinking and usage water of these springs was
investigated and hydrochemical features of springs were examined.

The rock units which have interacted with water are the most important factor that controls
change of chemical properties of the water sources. Caygozii, Kiilliik ve Baran springs
discharged from contact of the Akdag limestone and the lsparta ophiolitic complex
(sandstone, mudstone, chert, radiolarite, and blocks of basic and ultrabasic rocks,
olistostromal limestones). Deregozii, Eynazili, Manaswr springs are discharged from fault
zones between the Akdag limestones and the Aglasun formation (the character of flysch;
sandstone, siltstone, mudstone and shale interbedded), the Isparta ophiolitic complex and
the Aglasun formation, Isparta ophiolitic complex and the Akdag limestones, respectively.
Water samples were taken for determine the quality features and the seasonal
hydrogeochemical changes of springs in April-November 2013. According to the in-situ
measurement results, temperature, pH, electrical conductivity (EC) and total dissolved
solids (TDS) values were varied as 10.6-15.3°C, 6.69-7.72, 317-954 uS/cm and 0.19-0.49
mg/l, respectively. According to Piper diagram, these spring waters are Ca-Mg-HCO;
water facies. Nitrate, nitrite and ammonia concentrations were measured as 2.70-8.69
mg/l, 0-<0.01mg/I and 0-<0.06 mg/I, respectively. Cations (Na*, K*, Ca*, Mg™) and anions
(CI, SO/, HCO;, COs%), nitrate (NOj), nitrite (NO,) and ammonia (NH,")
concentrations were analyzed in Geothermal Energy and Mineral and Groundwater
Resources Research Center. Also, trace elements (Mn, Cu, Zn, Pb, Hg, Cd, Se, As, Fe, Cr)
were analyzed in ACME (Canada) Laboratory. These results were evaluated in detail and
compared with water quality guidelines of WHO (2011). Analytical results of physical,
major element, nitrogen derivatives and heavy metal parameters of waters were compared
with the standard guideline values as recommended by the World Health Organization
(WHO) and Turkey (TS-266) for usability as drinking water of springs. Only, the As content
(April period-14.1 ug/l) of Eynazli spring is above the critical values. This increase of As is
thought to be related to water-rock interaction of the Isparta ophiolitic complex and the
Aglasun formation in the discharge area of Eynazli spring. The skin diseases especially
pigmentation changes (melanosis) and keratosis are observed with regular and long term
usage of water with arsenic. Although rare, it has been reported to cause skin cancer.
Therefore, hydrogeochemical properties of especially Eynazli spring and other water
springs must be followed for drinking water usage.

Keywords: Bagskdy, water springs, drinking water, usage, hydrochemistry, arsenic
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AKSARAY ILi ICME SUYU KAYNAKLARININ
HIiDROKIMYASAL OZELLIiKLERi VE AGIR METAL
KIiRLILiGI ACISINDAN DEGERLENDIRILMESI

M. Murat KAVURMACI? Mustafa UYUMEZ®
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Diinya niifusunun hizla artmasi suya olan talepleri de hizla artirmaktadir. Suya olan talep
artis1, sinirli olan temiz su kaynaklariin siirekli izlenme ve kontrol altinda tutulmasini
gerektirir. Su kirlenmesi sularin fiziksel, kimyasal ve ekolojik 6zelliklerinin olumsuz yonde
degismesi sonucu olusur. Su kaynaklarmin kirlenmesine yol agan en dnemli etkenlerden
biriside agir metal kirlenmesidir.

Bu ¢alisma kapsaminda, Aksaray ili igme suyu kaynaklar1 hidrojeokimyasal 6zellikleri ve
agir metal kirliligi agisindan degerlendirilmistir. Aksaray ilinin su ihtiyaci 3 ana kaynaktan
karsilanir. En 6nemli kaynak Karasu ve Melendiz nehirleri tarafindan beslenen Mamasun
baraji (% 60) diger kaynaklar ise Baglikdy yeralti sular1 (% 28) ve Helvadere tath su
kaynaklaridir (%12).

Bolgede akiferleri temsil eden birimler genel olarak temelde Paleozoyik yaslt bol kirik ve
catlaklt mermerler, Tersiyer yash genelde kumtast ve cakiltasi ardalanmasindan olusan
karasal kirmtililar ve Kuvaterner yasli gevsek kum ve cakil seviyeleri igeren aliivyondur.
Inceleme alaninin yillik ortalama toplam yagis miktar1 342 mm’dir. Orneklemeler 1 yillik
stire i¢erisinde mevsimsel degisimlere gore gerceklestirilmistir. Sularin fiziksel ve kimyasal
parametre degerleri; sicaklik; 14.7 °C - 18.9 °C, pH 6.7 - 8.1, elektriksel iletkenlik 159 -
625 uS/cm, toplam ¢oziinmis kati madde 135 - 602 mg/l arasinda degisim gosterir. Sular,
CaHCO3; MgHCO; ve NaHCO; fasiyes Ozelligi gosterir. Sularda egemen iyon bolluk
dizilimleri Ca**> Mg*?> (Na* +K") /HCO; > SO, > CI" seklinde gelismistir. Sularin genel
olarak mafik - ultramafik kayaglarla veya bu kayaglarin sedimanter prosesleri sonucu
olusmus sedimanter birimlerle temast sonucu ¢dzebilecegi elementlerce (Al, As, Fe, Li, B)
zenginlestikleri belirlenmistir. Sularda, Diinya Saghk Orgiiti (WHO, 2012) ve Avrupa
Birligi (EU, 1998) standartlarinin iizerinde As degerleri gozlenirken sularin tamaminda Ba,
Be, Mn, Zn, Sr, Ga ve Cu degerleri smir degerlerin altinda kalmigtir. WHO ve Tiirk
standartlarinda (TSE, 266) i¢gme sular1 i¢in miisaade edilebilir arsenik konsantrasyonu 10
mg/l olarak belirlenmistir. Arsenik degerleri 10 6rnekte 10 ve 50 mg/l arasinda, 2 6rnekte
ise 50 mg/I’nin lizerinde 6l¢iilmiistiir. Sular icme suyu olarak kullanildiginda potansiyel
risk tasimaktadir. Sular hidrolik dolasimlar1 esnasinda arsenigin kiikiirtlii bilesikleri ile olan
uzun siireli temasi sonucu As’¢e zenginlesmis olabilir.

Anahtar Kelimeler: Hidrojeokimya, su kalitesi, agir metal kirliligi, Aksaray
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ASSESSMENTS OF HEAVY METAL POLLUTION AND
HYDROCHEMICAL CHARACTERISTICS
OF DRINKING WATER SOURCES IN AKSARAY CITY

Murat KAVURMACI?, Mustafa UYUMEZ"
® Geological Engineering Department, Aksaray University, 68100, Aksaray, Turkey
*Directorate of Planning and Project of Aksaray Municipality, Aksaray, Turkey
(mst_364@hotmail.com)

ABSTRACT

As global population increases rapidly, the demand on water increases accordingly. This
growing demand requires continuous monitoring and check on fresh water resources.
Water pollution is a result of negative changes to the physical, chemical and ecological
characteristics of water. One of the significant factors causing pollution of water resources
is heavy metal pollution.

In this study, heavy metal pollution and hydrochemical properties of drinking water
sources from Aksaray city were investigated. The water demand for Aksaray city center is
fulfilled by three sources. The most important source is Mamasun Dam (60%) which is fed
by Karasu and Melendiz Streams; the second is groundwater coming from wells of
Baglikdy (28%) and the third is freshwater resources in Helvadere Town (12%).

Units which characterized aquifers in the study area include the Paleozoic marbles with
high crack and fracture contents, Tertiary terrestrial clastics which generally consist of
alternations of sandstone and conglomerate and Quaternary alluvium with levels of
unconsolidated sand and gravel. The average annual total precipitation of the study area is
342 mm. The samplings were implemented according to seasonal variation for 1 year. The
physical and chemical parameters of the waters changes between 14.7 °C - 18.9 °C for
temperature, 6.7 - 8.1 for pH, 159 - 625 uS/cm for electrical conductivity and 135 - 602
mg/L for total dissolved solid. The waters show hydrochemical facies in CaHCO;,
MgHCO; and NaHCO3. The dominant ion abundances shaped in the form of Ca*?> Mg*?
> (Na" +K*) /HCO; > SO, > CI'. The groundwater is contaminated with Al, As, Fe, Li,
and B elements which result from the contact with mafic - ultramafic rocks or sedimentary
rocks which were formed due to sedimentary processes of ultramafic rocks. The results of
chemical analyses showed that the As content in all of the waters exceed the World Health
Organization (WHO, 2012) and European Community (EC, 1998) standards. Whereas, the
Ba, Be, Mn, Zn, Sr, Ga and Cu values in all the water samples are below the limit values.
WHO and the Turkish Standards (TSE, 266) have permitted an arsenic concentration of 10
mg/l in drinking waters. The arsenic values were found to be ranging between 10 and 50
mg/l in 10 points and were found to be >50 mg/l in 2 stations. Waters carries a potential
risk when used as drinking purposes. The waters can be contaminated with arsenic content,
as a result of the water being in prolonged contact with volcanic sulfur compounds during
the hydrological circulation.

Keywords: Hydrogeochemistry, water quality, heavy metal pollution, Aksaray

78


http://www.ibb.gov.tr/en-US/Organization/belediyemeclisi/

TIBBi JEOLOJIDE ANALITIK YONTEMLER

ANALYTICAL METHODS IN MEDICAL
GEOLOGY

79



.-'/7—\\ 2. Tibbi Jeoloji Sempozyumu Poster Sunumlari

|
\ _// 2nd Medical Geology Symposium Poster Presentationss

80



e
TMMOB Jeoloji Mithendisleri Odasi 2. Tibbi Jeoloji Sempozyumu 12-15 Kasim 2015 KONYA ¢ 1\
UCTEA Chamber of Geological Engineers 2nd Medical Geology Symposium 12-15th November 2015 KONYA \ /

KUTAHYA BOLGESI YERALTI SULARINDA ARSENIK
KIiRLILiGI VE ELEKTROKOAGULASYON iLE
ARITILABILIRLIGI
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Son yillarda, diinyada Tirkiye‘nin de aralarinda bulundugu bir¢ok iilkede yeralti ve
ylizeysel sularda karsilasilan en dnemli problemlerden biri dogal arsenik (As) kirliligidir.
Tirkiye’de bircok bolgede su kaynaklarinda As kirliligi tespit edilmis olup, bati ve i¢
Anadolu Bolgelerinin en riskli bolgeler oldugu goriilmiistiir. Ozellikle Kiitahya-Emet-
Hisarcik ve Simav bolgesi dogal su kaynaklarinda ¢ok yiiksek degerlerde As (1-10700
pg/L) tespit edilmistir. Arjantin, Banglades, Hindistan, Sili gibi bazi iilkelerde yiiksek
konsantrasyonlarda As iceren dogal sulari kullanan insanlarda ciddi saglik sorunlart ve
oliimler goriilmiistiir. Bu olumsuz etkilerinden dolay1 Diinya Saglik Orgiitii (WHO) i¢gme ve
kullanma sularindaki As, 50 pg/L’den 10 pg/L’ye distirmiistir. Bu yeni As standart

degerinin saglanmasi bircok su aritim yontemi i¢in sorun olmaktadir. Bu yiizden daha
giivenilir, etkin giderim verimine sahip ve isletim prosesi kolay As giderim ydntemlerinin
kullanilmasi iizerine g¢alismalarin yogunlastigi goriilmektedir. Bu yontemlerden biri de
elektrokoagiilasyon (EC) olup, son yillarda bir¢ok su ve atiksuyun aritimda performans ve
isletme kolaylig1 bakimindan 6n plana ¢iktigi goriilmektedir. Bu ¢aligmada Kiitahya ilinin
farklt bolgelerinden alinan yeralti ve kaynak sularinda arsenik kirliligi incelenmistir. Bu
orneklerden bir kismindan EC yontemi ile As giderimi gergeklestirilmistir. EC prosesi ile
As giderim veriminin yanisira optimum isletme kosullar1 ve maliyeti bakimindan sonuglar
degerlendirilmistir.

Kiitahya’nin Tavsanli, Emet, Hisarcik ve Simav ilgelerinden alinan su drneklerinde 2.75-
1132 pg/L As arasinda arsenik kirliligi tespit edilmistir. Alinan drneklerin %90’ninda 50
pg/L oldukga tizerinde As tespit edilmistir. Ayrica en yiiksek As konsantrasyonu Tavsanli
ilgesinin Dulkadir kdyiinden alinan kaynak suyunda saptanmistir. Demir (Fe) plaka
anotlarin kullanildig1 yaklagik 1 litre hacmindeki bir EC reaktorii ile Kiitahya’nin farkl
bolgelerinden farkli konsantrasyonlardaki yeralti ve kaynak sularindan As giderimi
gergeklestirilmistir. 0.10 A/m? akim yogunlugu ve 20 dakika isletme siiresinde bu su
orneklerinden >%99.6 (<10ug/L) iizerinde As giderim verimi elde edilmistir. EC
prosesinde isletme maliyeti esas olarak enerji ve elektrot tiiketimine bagli olup, bu
calismada farkli su 6rnekleri igin 0.02-0.50 $/m? isletme maliyet degerleri hesaplanmustir.
Sonug¢ olarak, Kiitahya ilindeki dogal sularda ciddi bir As kirliligi sorunu oldugu
goriilmektedir. Ayrica bu sulardan arsenigin EC gibi bir proses ile etkili ve basarili bir
sekilde (yeni As standardini saglayacak) giderilebilecegi belirlenmistir.

Anahtar Kelimeler: Arsenik kirliligi, yeralt1 sulari, elektrokoagiilasyon
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ARSENIC CONTAMINATION OF GROUNDWATER IN
KUTAHYA REGION AND TREATABILITY THROUGH
ELECTROCOAGULATION
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Kocaeli
®Gebze Technical University, Chemical Department, 41400 Gebze-Kocaeli

ABSTRACT

In the recent years, natural arsenic (As) contamination is one of the most crucial problems
experienced with groundwater and surface water in many countries around the world
including Turkey. As contamination has been detected in water resources of many regions
in Turkey, and western and middle Anatolia regions have been identified as the regions that
are exposed to the highest risk. Surveys revealed very high level of As (1-10700 ug/L) in the
natural water resources particularly in Kutahya-Emet-Hisarcik and Simav districts. In
some countries such as Argentina, Bangladesh, India and Chile, people using natural water
contaminated with high concentrations of As suffered from severe health problems
resulting in even death. Due to such adverse effects, World Health Organization (WHO)
reduced the permissible limit of As in drinking and potable water from 50 ug/L to 10 ug/L.
Meeting this new As standard is challenging for many water treatment methods. Therefore,
increased numbers of studies are conducted on the use of reliable As removal methods that
offer high removal efficiency and easy operational process. One of the removal methods is
electrocoagulation (EC) which comes to the prominence in the recent years in terms of the
performance and operational convenience for treatment of water and wastewater. In the
present study, As contamination in groundwater and surface water samples taken from
various districts in the city of Kutahya was analysed. A part of the samples was treated with
EC process. The results were evaluated with the removal efficiency as well as optimum
operational conditions and cost.

Samples taken from Tavsanli, Emet, Hisarcik and Simav districts of Kutahya were analysed
and As concentrations were varied in the range of 2.75-1132 ug/L. 90% of the samples
contained As concentration of >50 ug/L. In addition, the highest As concentration was
detected in the surface water taken from Dulkadir village in Tavsanli district. 1 L volume of
an EC reactor equipped with Iron (Fe) plate anode was used to remove As from
groundwater and surface water samples taken from various districts of Kutahya. Removal
efficiency of As >99.6% (>10 ug/L) was achieved at current density of 0.10 A/m? and
operating time of 20 minutes. Energy (kWh/m®) and electrode consumptions (kg/m?) for
calculation of the operating cost ($/m®) were taken into account as major cost items for the
EC process. The operating costs were calculated as 0.02-0.50 $/m? for various samples
analysed in this study. In conclusion, substantial level of As contamination was observed in
Kutahya. It was also determined that arsenic can be removed efficiently and successfully by
the EC process which may provide a new As standard for the removal process.

Keywords: Arsenic contamination, groundwater, electrocoagulation
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DOGAL OZUTLERDEN ELDE EDiLEN NANOLIFLERIN
ANTIMIKROBIYAL VE ANTIFUNGAL
KARAKTERIZASYONU
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Sanayinin gelismesine ve niifusun hizla artmasina paralel olarak kullanilabilen ve icilebilen
temiz su kaynaklari gittikge azalmaktadir. Etkili su aritimi giiniimiizde olduk¢a 6nemli bir
konu olmustur. Su aritiminda dogal polimerik ¢ozeltilerden elde edilen yapilarin kullanimi
arttim sirasinda olusan toksisiteyi en diisiik diizeye indirmektedir. Ayrica por boyutlar
kontrol edilebilen, genis yiizey alani hacim oranina sahip nanoliflerin kullanimi da su
arttiminin etkinligini arttirmaktadir.

Nanolifler yiiksek gozeneklilik, gdzenek boyutlarinin kontrol imkani, yumusak ve iyi bir
tutum, c¢ok yiiksek spesifik yiizey alani ve diisiik 6zgiil agirlik gostermesi nedeni ile pek ¢cok
uygulama alaninda avantaj saglamaktadir. Bu o6zellikleri sayesinde, doku miihendisligi,
kontrollii ila¢ salinimi, medikal protezler, kanamayi durduran iriinler gibi biyomedikal
uygulamalarin yani sira, filtrasyon, kompozit, elektrik ve optik, koruyucu giysi, kozmetik
ve tarim uygulamalarinda kullanim alani bulmaktadir. Nanolif eldesi i¢in gelistirilen
yontemlerden en yaygin ve avantajli yontem elektroegirme metodudur. Elektroegirme
yontemi, elektrik alan kuvvetleri yardimi ile polimerden nano boyutta lif olusumunu saglar.

Bu calisma kapsaminda Osage Orange (Maclura pomifera) bitkisinin meyvesinden elde
edilen oziitleri, kitosan ve polivinil alkol ile elde edilen polimer karigimindan
elektrospinning yontemi kullanilarak nanolifler sentezlenmis ve sentezlenen nanoyapilarin
kimyasal ve morfolojik karakterizasyonlar1 yapilmigtir. Elde edilen nanoliflerin atik sularda
sikca karsilasilan bakterilere (Staphylococcus aureus ATCC 25923 ve Escherichia coli
ATCC 25922) karsi ve mantara (Candida albicans) karsi etkisi incelenmistir. Calisma
sonucunda elde edilen nanoliflerin atik sularin aritimi i¢in nanofiltrasyon malzemesi olarak
kullanilabilecegi anlagilmistir.

Anahtar Kelimeler: Nanolif, elektroegirme, nanofiltre, su aritimi, antimikrobiyal.
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ABSTRACT

The development of industry and population can be used in parallel with the increase and
decrease rapidly growing sources of clean water.. Effective water treatment has become an
important issue today. Toxicity occurs during natural use of the structures derived from
polymeric solutions in water treatment purification is reduced to a minimum. Also pore size
can be controlled, the use of nanofibers with a large surface area to volume ratio also
increases the efficiency of water treatment.

Nanofibers have application advantageous because of their high porosity, possibility to
control of pore size, soft and good adhesion, very high specific surface area and low
specific weight. Thanks to these features, nanofibers can be used in textures engineering,
controlled drug delivery, medical prostheses, biomedical applications such as products that
stop bleeding and In addition to these applications also used in filtration, composite,
electrical and optical, protective clothing, cosmetics and locate areas in farming practices.
The electrospinning method is the most common method for production of nanofibers. In
electrospinning method, the formation of nano-sized fibers from the polymer synthesized by
electric field strength.

In this study, the nanofiber synthesized using polymer mixture from Osage Orange
(Maclura pomifera) the extract, chitosan and poly vinyl alcohol by electrospinning method
and chemical and morphological characterization of synthesized nanostructures was
analysied. The resulting nanofibers frequently encountered in the waste water bacteria
(Staphylococcus aureus ATCC 2592 and Escherichia coli ATCC 259 22 3) and against
fungus (Candida albicans) protective effect was examined. As a result, it was obtained
nanofiltration of the nanofibers can be used as material for the purification of waste
waters.

Keywords: Nanofibers, electrospinning, nanofilter, water treatment, antimicrobial.
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BAZI Galium (Rubiaceae) TURLERININ UCUCU YAG
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(rbattaloglu@nigde.edu.tr)

0z

Bu calismada, Rubiaceae familyasina ait olan Galium cinsinin Galium incanum, Galium
dieckii ve Galium aladaghense tiirlerinin ugucu yag bilesenleri ve antimikrobiyal
aktiviteleri belirlenmisgtir.

Calisma kapsaminda, bitki Orneklerinin ugucu yag izolasyonlart tamamlandiktan sonra
ucucu yag bilesenlerinin belirlenmesi GC/MS yontemiyle gergeklestirilmistir. Analizler
sonucunda, bu bitkilere ait toplam 61 adet bilesigin yapisi aydinlatilmistir. Bilesiklerin
yapisi incelendiginde bes bilesigin monoterpen (% 8.2), dokuz bilesigin monoterpenoid (%
14.75) ve dokuz bilesigin seskiterpen (%14.75) yapisinda olduklari belirlenmistir.

Antimikrobiyal aktivite testleri sonucunda Galium aladaghense bitkisine ait ugucu yagin,
Galium incanum ve Galium dieckii bitkilerinin ugucu yaglarina gore her iki
mikroorganizmaya karsi daha giiglii antimikrobiyal aktivite gosterdigi gozlenmistir. Her ¢
bitkinin ucgucu yagmin da Escherichia coli ATCC 25922 mikroorganizmasina,
Staphylococcus aureus ATCC 25923 mikroorganizmasina gore daha yiiksek antimikrobiyal
aktivite gosterdigi belirlenmistir. Galium incanum bitkisine ait ugucu yag S. aureus
mikroorganizmasina kars1 zayif aktivite gosterirken E. coli mikroorganizmasina kars1 daha
gliclii antimikrobiyal aktivite gosterdigi belirlenmistir. Galium dieckii bitkisine ait ugucu
yag hem S. aureus hem de E. coli mikroorganizmasia karsi yakin bir antimikrobiyal
aktivite sergilemistir. Galium aladaghense bitkisine ait ugucu yag ise E. coli
mikroorganizmasina karsi S. aureus mikroorganizmasindan daha giiglii aktivite gdsterdigi
saptanmuigtir.

Anahtar Kelimeler: Galium incanum, Galium dieckii, Galium aladaghense, E. Coli, S.
Aureus, ugucu yag, antimikrobiyal aktivite.

*Filiz Yagiz’in ayn1 baslikli Yiiksek Lisans Tezinin bir boliimidiir.
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ESSENTIAL OIL ANALYSIS AND ANTIMICROBIAL
ACTIVITES OF SOME Galium (Rubiaceae) SPECIES

Filiz YAGIZ®, Rifat BATTALOGLU", Sedef ILK*
8ZNO Chemistry, Bor Organize Sanayi Bélgesi, Bor, Nigde.
®Nigde University Faculty of Arts and Sciences, Department of Chemistry Campus, Nigde.
°Nigde University, Faculty of Agricultural Sciences and Technology, Campus, Nigde.
(rbattaloglu@nigde.edu.tr)

ABSTRACT

This study was made for aiming the investigation of chemical composition and
antimicrobial activity of the essential oils of Galium incanum, Galium dieckii and Galium
aladaghense.

In this respect, determination of essential oil contents was made by GC-MS after complete
essential oil isolataion of plant samples. A total of 61 compound structures which belongs
to these plants were identified after analysis. When analyzed the structures of compounds
were identified as five compounds were monoterpen (8.2 %), nine compounds were
monoterpenoid (14.75 %), and nine compounds were seskiterpen (14.75 %).

According to antimicrobial tests it is observed that the essential oil of Galium aladaghense
plant showed a stronger antimicrobial activity against both microorganisms than the
essential oils of Galium incanum and Galium dieckii plants. All three essential oils of the
plants showed stronger antimicrobial activity against Escherichia coli ATCC 25922
microorganism than against Staphylococcus aureus ATCC 25923 microorganism. It is
determined that the essential oil of Galium dieckii plant showed a weak activity against S.
aureus while showed a stronger activity against E. coli microorganism. The essential oil of
Galium dieckii plant showed similiar antimicrobial activities both against the
microorganisms of E. coli and S. aureus.

The essential oil of Galium aladaghense plant showed stronger antimicrobial activity
against the microorganism of E. coli than the microorganism S. aureus.

Keywords: Galium incanum, Galium dieckii, Galium aladaghense, essential oils, E. Coli,
S. Aureus, antimicrobial acktivity.

*This abstract is part of Filiz Yagiz’s Master Thesis.
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AGIR METAL ANALIZINDE BASAMAKLI EKSTRAKSiYON
YONTEMININ KULLANILMASI VE TIBBi JEOLOJI
ACISINDAN DEGERLENDIRILMESi: MANAVGAT-

ANTALYA SAHIL KUMLARI ORNEGI

Ebru PAKSU, M. Giirhan YALCIN
Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, Béliimii 07050, Antalya
(ebrupaksu@gmail.com)

(0Y/

Agir metaller igin iyi bir rezervuar olan toprak, bu metalleri minerallerin ayrigmasiyla
dogal kaynaklardan veya endiistriyel, kimyasal, tarimsal, metalurjik vb. faaliyetler
sonucunda antropojenik kaynaklardan almaktadir. Belirli oranlarda yararli olabilmesine
karsin yiiksek konsantrasyondaki agir metaller ¢evresel kirlilige ve dolayli veya dogrudan
insan sagligina olumsuz etki edebilmektedir. Bu nedenle farkli &rneklerde agir metal
konsantrasyonunun belirlenmesi ¢evre ve insan saglifi agisindan 6nem arz etmektedir.
Toplam metal icerigi Olcimii genellikle biyoyararlanim, mobilite ve toksitite gibi
ozellikleri yansitmada yetersiz kalmaktadir. Ancak toplam metal konsantrasyonunun yani
sira sirali ekstraksiyon yonteminin uygulanmasiyla, agir metalin kdkeni ve ne kadarlik bir
kisminin ¢evreye erisebilecegi tespit edilebilmektedir. Bu ¢aligma kapsaminda, Manavgat —
Antalya sahil seridinden alinan plaj kumu o6rnekleri igerisindeki agir metallerin kaynagini
belirlemek ve agir metal konsantrasyonunun insan sagligim olumsuz etkileyebilecek
seviyede olup olmadigini degerlendirmek amaciyla sirali ekstraksiyon yontemi (degisebilir
fraksiyon, su ve asit ¢6ziimii, indirgeyici sartlar, yiikseltgenici sartlar ve rezidiiel fraksiyon)
kullanilmistir.  Yapilan c¢alismalar sonucunda krom (Cr) elementinin konsantrasyon
degerinin (202 ppm) Tiirkiye i¢in kabul edilebilir konsantrasyon degerinden (100 ppm)
yiiksek oldugu ve basamakli ekstraksiyon yontemi ile de antropojenik kokenli oldugu tespit
edilmistir.

Anahtar Kelimeler: Agir metal, basamakl ekstraksiyon, sahil kumu, Antalya.
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THE USE OF GRADED EXTRACTION METHOD AND
MEDICAL GEOLOGICAL EVALUATION IN HEAVY METAL
ANALYSIS: USING THE MANAVGAT-ANTALYA BEACH SAND
AS AN EXAMPLE

Ebru PAKSU, M. Giirhan YALCIN
Akdeniz University, Faculty of Engineering, Department of Geological Engineering,
07050, Antalya
(ebrupaksu@gmail.com)

ABSTRACT

Soil act as a good trap for heavy metals which results from natural decomposition of
minerals either from natural sources or anthropogenic sources such as industrial,
chemical agriculture, metallurgical etc activities. Although heavy metal concentrations can
be useful in certain proportions, in high concentrations heavy metals polluts the
environment and this can have adverse effect on human health directly or indirectly.
Therefore determination of heavy metal concentrations in various samples it is important
for the environment and human health. Measuring the total metal content is usually not
enough as it fails to reflect feature such as the bioavalibility, mobility and toxicity.
However, by applying the sequential extration method to the total metal concentration, it is
origin of the heavy metal and the portion of the environments that it has reached. In this
study, the sequential extraction method (exchangeable fraction, water and acid solution,
reducing conditions, oxidizing conditions and residual fraction) was used to determine the
source of the heavy metal in the Manavgat-Antalya beach sand samples and whether their
concentration level might be of adverse effect on human health. The results shows that the
concentration value of chromium Cr (202 ppm) is higher that the acceptable limit for
Turkey (100 ppm) and sequential extration method also reveals its source to be
anthropogenic.

Keywords: Heavy metal, graded extraction, beach sand, Antalya.
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CASES OF SKIN CANCER AND HYPERKERATOSIS WITH
CHRONIC ENVIRONMENTAL AND GEOLOGIC EXPOSURE
TO ARSENIC

Sultan Pinar CETINTEPE?, Eylem SAHIN DOGDU", Arzu KARATAS
TOGRALS, Meside GUNDUZOZ", Mehmet Erdem ALAGUNEY®, Ceylan BAL",
Engin TUTKUN?®
4Department of Internal Medicine, Division of Occupational Medicine, Hacettepe
University Faculty of Medicine
bDepartment of Dermatology, Ankara Occupational Diseases Hospital,
‘Department of Dermatology, Baskent University Faculty of Medicine Ankara, Turkey
Department of Family Medicine, Ankara Occupational Diseases Hospital,
*Department of Internal Medicine, Division of Occupational Medicine, Hacettepe
University Faculty of Medicine
"Department of Biochemistry, Ankara Occupational Diseases Hospital
9Department of Occupational Toxicology, Ankara Occupational Diseases Hospital

ABSTRACT

Arsenical hyperkeratosis is a rare disease in the worldwide. Arsenic is considered to be
group 1 carcinogen for skin cancer according to International Agency for Research on
Cancer. Arsenical hyperkeratosis may occur after environmental and occupational arsenic
exposures. This poster presents a couple who was environmentally exposured to arsenic
and was followed with the diagnosis of basal cell cancer and arsenic hyperkeratosis.

A couple, 47 years old female patient and 46 years old male patient were admitted to our
hospital for thickened of hand and feet skin ongoing for 17 years. The man has been
working as digger operator in boron mine for 13 years. Woman was housewife. The couple
were living around boron mines. People in their region were using water with high arsenic
rate. In anamnesis, the same skin complaints and malignancy were present in their
neighbour. Although man had both environmental and occupational arsenic exposures,
woman has only environmental arsenic exposure. Male patient's skin biopsy samples have
resulted as arsenical hyperkeratosis and basal cell cancer.

Routine laboratory, radiologic and toxicologic analysis was ordered. The metal analysis
was performed with Agilent ICP-MS. Routine laboratory workup was examined.
Dermatology conducted a biopsy on sole skin.

The pathology of the skin lesions of man were basal cell ca and arsenical hyperkeratosis,
but the pathology of the skin lesions of woman was keratoderma. The toxicological analysis
were in normal reference ranges generally but man’s hair arsenic was above reference
level with 4.3 ug/gr (<1 ug/gr normal), arsenic in urine was above reference level with
105.5 ug/L (<35 ug/L normal) and talyum was above reference level with 1,1 ug/L (<1
ug/L normal),and also woman’s urine arsenic was close to reference level with 21,3 ug/L
(<35 ug/L normal).

Skin cancer is one of the most common cancers in the world. Occupational exposures are
very important in the etiology of skin cancer. In these cases alongside with UV light
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exposure, these factors should be addressed in the perspective of multiple exposure,
preventive actions should be taken in order to eliminate the risk due to these agents, and
exposed groups should be followed closely.

Keywords: Skin cancer, toxicology, metals, arsenic, medical geology
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ENDUSTRIYEL HAMMADE URETIM iSCILIGI,
PNOMOKONYOZ VE COKLU AGIR METAL ETKILENMESI
VAKA ORNEGI

Sultan Pinar CETINTEPE?, Meside GUNDUZOZ", Tiirkan NADIR OZi$?,
Mehmet Erdem ALAGUNEY?, Engin TUTKUN® Omer Hin¢ YILMAZ®

 Hacettepe Universitesi Twp Fakiiltesi, Meslek Hastaliklar: Boliimii, Dahiliye Ana Bilim Dalt,
bAnkara Meslek Hastaliklar: Hastanesi, Aile Hekimligi Boliimii, Ankara Tiirkiye
“Ankara Meslek Hastaliklar: Hastanesi, Mesleki Toksikoloji Boliimii
Yildirim Beyazit Universitesi Tip Fakiiltesi, Halk Saghgt Béliimii
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Bir¢cok maden ¢esidi vardir. Bunlardan yiizeye yakin olanlar agik isletme, derindekiler ise
kapali isletme tesekkiilleri ile ¢ikartilir. Yerlesim yerlerine yakin maden ocaklari
olabilmektedir. Bu maden ocaklarindan bakir, mermer, kursun ve diger madenleri iceren
endiistriyel hammaddeler ¢ikarilmaktadir. Biz bu caligmamizda 5 yil yer alti maden
ocaginda, 15 yil mermer kesim iginde calismis pndmokonyoz, kursun ve manganez
etkilenmesi tanil1 bir vaka drnegini inceledik.
51 yasinda erkek hasta klinigimize progresif nefes darligi, halsizlik, karin ve eklem agrisi
sikayetleriyle bagvurdu. Hastanin 5 yil yer alti maden ocaginda,15 yil mermer kesim isinde
galisma Oykiisii mevcuttu. Hasta ayni zamanda maden ocagi olan kdéyde oturmaktaydi.
Hastanin fizik muayenesinde solunum sesleri azalmisti. Akciger grafisinde yaygin nodiiler
milimetrik opesiteler mevcut olup ILO simiflamasia gére Q/R 3/3 olarak simiflandirilmigtir
(Sekil 1).Yiiksek Rezoliisyonlu Akciger tomografisinde iist torakal bolgede gogiis duvart
yerlesimde ¢ok sayida metalik yabanci cisim izlenmektedir. Ayrica sag akciger iist lob
lateralde 3 mm c¢apinda metalik yabanci cisime ait nodiiler olusum goriilmiistiir. Her iki
akcigerde diffiiz karakterde nodiiler tutulum dikkati ¢ekmekte, her iki apekste nodiil
konglomerasyonuna ait diizensiz fibrotik yumusak dokular secilmektedir. Yine her iki
akcigerde ozellikle alt lobn yerlesimli olarak izlenen retikiiler ¢izgilenmeler olaya eslik
etmigtir. Mediastinel ve her iki hiler multipl biiyiimiis lenf bezleri kaydedildi.Bulgular
komplike silikozis (pnémokonyoz) lehinedir (Sekil 2). Hastanin solunum fonksiyon testi
sonucu normal olarak yorumlandi. Hastanin toksikolojik kan analizi ACGIH (American
Conference of Governmental Industrial Hygienists)’ nin belirledigi esik degerler baz
alimarak yorumlandi. Hastanin kan kursun seviyesi 30 ugr/l (<10 ugr/l), kan manganez
sonucu 28,7 ugr/l (<18.3 ugr/l ) olarak sonuglandi. Hastanin bu sonuglartyla pndmokonyoz,
kursun ve manganez etkilenmesi tanis1 konularak tedavi ve takibe alindi.
Maden ocaklar1 galisanlar1 ve yakin yerlesim alanlarinda yasayanlar agir metal ve maden
kaynakl tozlara maruziyet agisindan risk altindadir. Endiistriyel hammadde iiretim isinde
calisanlarin tibbi ve teknik takibinin diizenli yapilmasi ve gerekli kisisel ve c¢evresel
mithendislik 6nlemlerinin alinmasi 6nerilir.
Anahtar kelimeler: Endiistriyel Hammadde Uretim Isgileri, Pnémokonyoz, Agir Metal
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CASE EXAMPLE OF INDUSTRIAL RAW MATERIALS
PRODUCTION LABOR, PNEUMOCONIOSIS AND MULTIPLE
EXPOSURES HEAVY METAL

Sultan Pmar CETINTEPE®, Meside GUNDUZOZ?, Tiirkan NADIR OZi$°,
Mehmet Erdem ALAGUNEY?, Engin TUTKUN® Omer Hin¢ YILMAZ'

2Department of Internal Medicine, Division of Occupational Medicine, Hacettepe University Faculty
of Medicine
bDepartment of Family Medicine, Ankara Occupational Diseases Hospital, Ankara, Turkey
‘Department of Internal Medicine, Division of Occupational Medicine, Hacettepe University Faculty
of Medicine
dDepartment of Occupational Toxicology, Ankara Occupational Diseases Hospital
*Department of Public Health, Yildwim Beyazit University Faculty of Medicine

ABSTRACT

Mines diversifying several types according to their sources (cupper, lead and etc.). People
may expose to dust or toxic materials due to environment or occupation. Respiratory
system disorder and heavy metal exposure could be examined in exposed ones. In this case,
we report a patient with pneumoconiosis and high heavy metal levels.
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BEYAZ TOPRAK KULLANIMINA BAGLI PLEVRAL PLAK
GELISEN VAKA ORNEGI

Meside GUNDUZOZ?, Sultan Pinar CETINTEPE® , Tiirkan Nadir OZis°
Mehmet Erdem ALAGUNEY?, Engin TUTKUN®, Omer Hin¢ YILMAZ'

2 Ankara Meslek Hastaiklar Hastanesi, Aile Hekimligi Béliimii, Ankara Tiirkiye
bHacettepe Universitesi T ip Fakiiltesi, Meslek Hastaliklar1 Béliimii, Dahiliye Ana Bilim Dali
Ankara Meslek Hastaiklar: Hastanesi, Gogiis Hastaliklar1 Béliimii, Ankara Tiirkiye
dHacettepe Universitesi T ip Fakiiltesi, Meslek Hastaliklar1 Béliimii, Dahiliye Ana Bilim Dali
*Ankara Meslek Hastaliklar: Hastanesi, Mesleki Toksikoloji Boliimii
Yaldirim Beyazit Universitesi Tip Fakiiltesi, Halk Saglig1 Boliimii

oz
Asbestli topragin kullanimina bagli basta mezotelyoma olmak {iizere bircok hastalik
olusmaktadir. Asbest kullanimi iilkemizde ¢ok genig oranda terk edilmis olmakla beraber
zaman zaman boya ve badana yapiminda kullanimina devam edilmektedir. Biz
¢alismamizda asbest igerekli cografi bolgede bulunan Elazig Maden’de ¢ocukken asbestli

toprakla boyali evde 13 yil yasamis ve plevral plak (gevresel asbest temasli) tanili bir vaka
incelenmistir.

46 yaginda erkek hasta, hiriltili solunum sikayetiyle klinigimize basvurdu. Oykiisiinde
hastanin 13 yil asbestli beyaz toprakla boyali evde yasadig1 6grenildi. Meslek anamnezinde
asbest maruziyeti Oykiisii yoktu.Hastanin fizik muayenesinde solunum sesleri
azalmigti. Akciger grafisinde sagda daha yaygin olmak iizere her iki akcigerde ve
diyafragmatik plevrada plevral kalinlasmalar ve yer yer kalsifiye plevral plaklar
goriilmiistiir. Yiiksek Rezoliisyonlu Akciger tomografisinde sagda daha yaygin olmak {izere
her iki akcigerde ¢ogunlupu plak tarzinda plak ve nodiiler plevral kalinlagmalar
izlenmektedir.Tanimlanan plevral plaklarda yer yer kalsifikasyonlar goriilmiistiir.Ayrica
bilateral  diyafragmatik  plevrada da  kalinlagmalar ve  kalsifiye = odaklar
secilmektedir.Hastanin ~ solunum fonksiyon testi sonucu restriktif patern olarak
yorumlandi.Hastanin hemogrami normal sinirlardaydi.

Plevral plak (¢evresel asbest temasli) 6nceki yillarda sanayide ve ev boyasi yapiminda
asbest kullaniminin yaygin olmasi nedeniyle ¢ok sik olmamakla beraber rastlanilmaktadir.
Asbest maruziyetinde hastalik olugmasi i¢in 20-40 yil gibi uzun latent periyoda sahiptir.
Asbestli topragim kullanimi sinirlandirilmali. Zararlar1 hakkinda toplum bilinglendirilmeli.
Asbestli toprakli bolgelerde hem tibbi hem de sosyal planlamalar diizenlenmelidir.

Anahtar kelimeler: Plevral Plak (Cevresel Asbest Temaslt), Beyaz Toprak.
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CASE EXAMPLES FOR DEVELOPING PLEURAL PLAQUES
DUE TO THE WHITE SOIL USE

Meside GUNDUZOZ?, Sultan Pmar CETINTEPE® , Tiirkan Nadir OZIS°
Mehmet Erdem ALAGUNEY®, Engin TUTKUN®, Omer Hing YILMAZ'

8Department of Family Medicine, Ankara Occupational Diseases Hospital, Ankara, Turkey

®Department of Internal Medicine, Division of Occupational Medicine, Hacettepe

University Faculty of Medicine
‘Department of Chest Diseases, Ankara Occupational Diseases Hospital

Department of Internal Medicine, Division of Occupational Medicine, Hacettepe
University Faculty of Medicine

*Department of Occupational Toxicology, Ankara Occupational Diseases Hospital

"Department of Public Health, Yildirim Beyazit University Faculty of Medicine

ABSTRACT

Soil with asbest caused lots of disease such as mesothelioma. In our country, some of the
paint compounds include asbest. Latency period of developing disease is about 20-40 years
in asbest-associated diseases. In our case report, we present a male patient with pleural
plaque who has lived in asbest painted house along thirteen years.
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THE CASE OF SILICOSIS WITH CHRONIC OCCUPATIONAL
EXPOSURE TO SILICA DUST

Meside GUNDUZOZ?, Sultan Pinar CETINTEPE" , Tiirkan NADIR OZIs*,
Mehmet Erdem ALAGUNEY®, Engin TUTKUN®, Omer Hin¢ YILMAZ'

®Department of Family Medicine, Ankara Occupational Diseases Hospital, Ankara, Turkey

®Department of Internal Medicine, Division of Occupational Medicine, Hacettepe

University Faculty of Medicine
‘Department of Chest Diseases, Ankara Occupational Diseases Hospital

dDepartment of Internal Medicine, Division of Occupational Medicine, Hacettepe
University Faculty of Medicine

*Department of Occupational Toxicology, Ankara Occupational Diseases Hospital

fDepartment of Public Health, Yildirim Beyazit University Faculty of Medicine

ABSTRACT

Silicon dioxide (SiO,) is one of the most abundant mineral in the Earth's crust. Silicosis is a
pneumoconiosis that strongly associated with occupational exposure to silica dust. The
number of cases particularly in developing countries increased with the rise of
industrialization. Silicosis may occur after environmental and occupational silica dust
exposures. This poster presents a ceramic worker who was exposed to silica dust at his
workplace. He was diagnosed with silicosis on his periodic examination.

A young man, 35 years old was admitted to our hospital for progressive shortness of breath
and dry cough ongoing for 3 months. The man has been working as glazing worker in
ceramic factory for 10 years. Respiratory system examination revealed bilateral decreased
breath sounds. Investigations revealed hematocrit 48,2%, ESR 4 mm in the 1st hour, x-ray
chest showed bilateral diffuse reticulonoduler density. According to the ILO classification
of chest radiographs of pneumoconiosis, patients’ chest x-ray was marked Q/Q 3/3.
Pulmonary function test revealed no abnormalities. Sputum for AFB was negative. CT scan
of the chest showed bilateral interstitial micronoduler density, with the above findings, the
patient was diagnosed as a case of "chronic simple silicosis".

Silicosis is one of the most common forms of pneumoconiosis, caused by the inhalation of
mineral dust containing silica. Occupational and environmental exposures are very
important in the etiology of silicosis. The protective precautions are very important,
because there is no effective treatment for silicosis. If early signs of silicosis are examined,
the worker should be protected from further exposure to prevent progression.

Keywords: Ceramic worker, Silica dust, Medical geology
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BATMAN KATI ATIK SAHASININ CEVRESEL ETKILERi

M. Tahir NALBANTCILAR?, Siikrii ARSLAN®, Siikrii Y. PINARKARA®
Batman Universitesi, Jeoloji Miihendisligi Boliimii Batman
®Batman Universitesi, Sondaj Teknolojileri Programi Batman
°KOP Idaresi Baskanligi, Konya
(skrars@hotmail.com)

0z

Inceleme alam Batman’in giineydogusunda bulunan Raman daginin batisinda yer
almaktadir. Kente ait evsel atiklar ile organize sanayi bolgesi ve sanayi sitelerine ait sanayi
atiklariin toplandigi bu bolge, Batman kent merkezine gore daha yiiksek rakima sahiptir.
Yaklasik 28 hektarlik alana sahip kati atik sahasinda vahsi depolama sistemiyle biriktirilen
atiklar iginden gegen dere yataklarindan etrafa yayilmaktadir. Herhangi bir koruma tedbiri
bulunmadigindan sivi atiklar ile yagisin etkisiyle olusan sizinti sulari da dere yataklari
vasitastyla yeralt1 sularina karisabilmektedir.

Mevcut sahanin gevresel etkisinin belirlenmesi amaciyla yapilan bu ¢alisma kapsaminda
atiklarin kendiliginden yanmasi nedeniyle hava kirliliginin olustugu, hatali depolama ve
riizgarlarin etkisiyle atiklarin ¢evreye yayilarak kirlilige neden oldugu belirlenmistir.

Bu sahanin yeraltt suyuna etkisinin ortaya konulmasi amaciyla yeralti suyu akis
istikametinde &rneklemeler yapilarak, su kirliligi de incelenmistir. Orneklerden yapilan
analizler sonucunda EPA standartlarina gére Br, Ca, K ve Mg elementlerinin yiiksek
oldugu gorilmiistir. Kati atik sahasi sizintt suyundan yapilan 6rneklemede ise Al, B, K,
Mg, Mn, Na, P ve Ti’un kirlilige neden olabilecegi belirlenmistir.

Anahtar Kelime: Cevre, Yeralt1 suyu, Kat1 atik sahasi, Kirlilik, Batman
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ENVIRONMENTAL IMPACT OF SOLID WASTE SITE IN
BATMAN

M. Tahir NALBANTCILAR?, Siikrii ARSLAN®, Siikrii Y. PINARKARA®
4Batman University, Geological Engineering Department, Batman
®Batman University, Drilling Technology Program, Batman
°Konya Plain Project Regional Development Administration, Konya
(skrars@hotmail.com)

ABSTRACT

The study area is located in the west of Raman mountain on southeast of the Batman
Province. This area, where domestic waste of the people living in the city and industrial
waste of organized industrial zones and industrial sites are collected, has a higher altitude
than the city center. It is seen that they are spread from dry river passing through wests
stored with wild storage system in solid waste site with approximately 28 hectares. Because
any conservation measures weren’t taken, liquid wastes and leachates occurred due to the
rain can mix with groundwater through river.

It was determined within the scope of studies to determine the environmental impact of the
current area that due to the spontaneous combustion of waste, air pollution is generated
and due to improper storage and effect of winds, wastes spread to environment and create
pollution.

To determine the effect of this area to groundwater, pollution was examined by sampling in
the direction of groundwater flow. As a result of the sampling, it was seen that Br, Ca, K
and Mg elements are high according to EPA standards. In the sampling from the solid west
site leachate, Al, B, K, Mg, Mn, Na, P and Ti which can cause pollution.

Keywords: Environment, Groundwater, Solid West Site, Pollution, Batman
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HAMIT VE CIVARINDA YERALAN ALKALEN
KAYACLARDAKI NADIR TOPRAK ELEMENTLERI iLE
RADYOAKTIF ELEMENTLERIN iSTATISTIKSEL
DEGERLENDIRMESI

Fiisun YALCIN® Nurdane iLBEYLI®, Daniel NYAMSARI®
®Akdeniz Universitesi, Fen Fakiiltesi, Matematik Boliimii, 07058 Antalya
Y 4kdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 07058 Antalya
(fusunyalcin@akdeniz.edu.tr)
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Hamit civarinda yeralan alkalen kayaglardaki nadir toprak elementlerinden La, Ce, Nd ve
radyoaktif elementlerin (K, Rb, U) konsantrasyon degerlerine gore istatistiksel
degerlendirmesi yapilacak ve anomali gosteren elementlerin tibbi jeoloji agisindan
degerlendirmesi yapildiktan sonra birbirleri arasindaki jenetik iliskileri degerlendirilecektir.

Inceleme alaninda, Ust Kretase-Paleosen yash alkalen kayaglar, Orta Anadolu Kristalen
Kompleksi igerisinde (Kirsehir; Hamit, Isahocali, Bayindir) yaygin halde bulunmaktadir.
Bu caligmada, arastirmaya konu olan Kirgehir ili Kaman ilgesi ve civarindaki Hamit
plutonunda yeralan kayaglar incelenmistir. Bu plutonik kayaglar nefelin siyenit, psddoldsit
siyenit, alkali feldspat siyenit ve kuvars siyenitden meydana gelmektedir. Tiim intriizif
kayaglar hafif nadir toprak elementleri (HNTE: La, Ce, Nd) ve radyoaktif elementlerce (or:
K, Rb, U) zenginlesme gostermektedir.

Inceleme alanma ait 63 adet kayac drneklerinde (XRF sonuglarma gore) radyoaktif (6r: U,
Rb) ve HNTE elementleri (6r: Sc, La, Ce, Nd) iizerinde calisilmistir. Bu elementlerin
ortalama bolluklar1 ppm cinsinden Rb (440,4) > Ce (290,3) > La (181,8) > Nd (90,1) > U
(39,1) > Sc (11,5) seklinde dizilmistir.

Belirtilen elementlerin jenetik iliskilerine istatistik ¢aligmalari ile bakilmistir. Elementlere
ait verilerin dogruluk degerlerine bakmak i¢cin Model SUMMARY degerlerine bakilmis ve
dogruluk degeri yiiksek ¢ikmistir. Ayrica, ANOVA (Analysis of Variance) degerlerine gore
nadir toprak elementlerinin U ve Rb iizerinde 6nemli bir etkisinin oldugu anlasiimustir. R?
degerine gore Uranyumun toplam degiskenligi % 33,1 ve Rubidyumun toplam degiskenligi
% 44,7 ile agiklanmistir. Korelasyon iliskilerine bakildiginda, nadir toprak elementlerinden
Ce, Nd ve La arasinda giiglii pozitif bir korelasyon bulunmaktadir. Sc sadece Nd ile anlaml
olup orta-giiclii korelasyon iligkisi gostermektedir.

Rb ve Ce elementlerinin yiiksek oldugu Hamit bolgesinde, insanlar {izerindeki etkilerini
saglik taramalar1 yaparak incelemelerinin yapilmasi uygun olacaktir. Rb ve Ce’un hemen
hepsi suda ¢oziinmesi kolay oldugundan, bdlge sularindaki oranlarmin kontrol edilmesi
uygun olacaktir.

Anahtar Kelimeler: Alkalen, Hamit, Hafif Nadir Toprak Elementleri, Radyoaktif
Elementler, Istatistik
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STATISTICAL REVIEW OF RARE EARTH ELEMENTS WITH
RADIOACTIVE ELEMENTS OF THE ALKALINE ROCKS
AROUND HAMIT

Fiisun YALCIN®, Nurdane ILBEYLI®, Daniel NYAMSARI®
8Akdeniz University, Faculty of Science, Department of Mathematics, 07058 Antalya
®Akdeniz University, Faculty of Engineering, Department of Geological Sciences, 07058
Antalya
(fusunyalcin@akdeniz.edu.tr)

ABSTRACT

On the basis of rare earth elements (La, Ce, Nd) and radioactive elements (K, Rb, U) of the
alkaline rocks around Hamit, statistical evaluation will be made according to their
concentrations and after the assessment of the medical geology of elements showing
anomalies, genetic relationships between them will be evaluated.

The Upper Cretaceous-Paleocene-aged alkaline rocks of the Central Anatolian Crystalline
Complex (Kirsehir, Hamit, Isahocali, Bayindir) are common in the studied area,. In this
work, the rocks of the Hamit pluton locating around Kiwrsehir province, Kaman district
were investigated. These rocks are made up of nepheline syenite, pseudoleucite syenite,
alkali feldspar syenite and quartz syenite. All rock types show enrichment in light rare
earth elements (LREE; La, Ce, Nd) and radioactive elements (e.g. K, Rb, U).

63 rock samples (on the basis of XRF results) were studied for radioactive elements (e.g.,
U, Rb) and LREE (e.g., Sc, La, Ce, Nd). The average abundances of these elements in ppm
are in order of Rb (440,4) > Ce (290,3) > La (181,8) > Nd (90,1) > U (39,1) > Sc (11,5).

The genetic relationship of the mentioned elements was described by the statistical studies.
To look at the accuracy of the data, we have checked the Model SUMMARY and have high
accuracy. In addition, according to ANOVA (Analysis of Variance), rare earth elements
have proven to be a significant impact on the U and Rb. According to the R? value, 33.1%
of the total variability of U and 44.7% of the total variability of Rb are described. On the
basis of correlation relations, of rare earth elements, there is a strong positive correlation
between Ce, Nd and La. Sc is the only meaningful relationship with Nd showing medium-
strong correlations.

The health screening should be done on the Hamit region which has a high of Rb and Ce
elements to investigate their effects on humans. Almost all of Rb and Ce are easy to dissolve
in water, therefore their rates in water should be controlled.

Keywords: Alkaline, Hamit, light rare earth elements, radioactive elements, statistics
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KONYA BOLGESIi SUMEDENIYETI VE OBRUKLAR

Dursun Ozden
P. O. Box: 10 (34431) Beyoglu / Istanbul
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Konya, I¢ Anadolu’nun ortasinda bulunmakla beraber, jeolojik caglardan beri bu giine
kadar gelen yillarda gorillmistiir ki; i¢ deniz olan Tetriz denizinin {izerinde kurulmus bir
alandir. Burast daha sonraki yillarda ova halini almig ve {ilkemizin de hububat yoniinden en
verimli ve en genis ovalarim kapsamaktadir. Konya’nin simgesi olan Alaaddin
Tepesi’ndeki Selguklu Camisi ve Mevlana Camisidir. Ama s6z konusu su medeniyeti
olunca, Alaaddin Tepesi’nin yaninda bulunan Karatay Miizesi i¢indeki su medeniyeti izleri
ise, goriilmeye deger. Ozellikle, Horasan tipi kiinklii icme suyu hatt1 ve iizeri ahsap ortiilii
kanalizasyon sistemi, oldukca ilgingtir. Ote yandan, Miizenin orta salonu kubbesini ve
duvarlarint siisleyen mozayiklerin gorsel zenginligini tamamlayan orta havuzun su kaynagi
ise, helezonik yapist ile dikkat c¢eken su saatidir. Konya ve cevresinde tarihi su
medeniyetinin de en ilging yapilar1 bulunmaktadir. Eregli ilgesindeki Ivriz su kaynagmmin
basindaki, i¢inden giiriil giiriil su akan bir kayanin yamacinda bulunan, ellerinde iiziim
salkim1 ve bugday basaklar1 olan su ve bereketi simgeleyen Hitit kabartmasi iki tanr figiirii
bunlardan biridir. Tuwana Kralligi zamaninda, MO 8.yy’da yapilmistir. Burada Hitit
donemi hiyeroglif yazisi ile su s6z yazmaktadir: “Ben hakim ve kahraman Tuwana Krali
Warpalavos; sarayda bir prens iken, bu asmalari diktim. Bereket Tanrist Tarhundos, onlara
bereket ve bolluk versin...” Bu giin bile bu su kaynagindan g¢ikan bereketli su, beyaz
kirazin bagkenti olarak bilinen Eregli’ye yasam vermektedir.

Anahtar kelimeler: Ganat, Kariz, Obruk, Konya su medeniyeti, Hitit, Tuz-Beysehir-Meke
Goli.
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KONYA WATER CIVILIZATION AND SINKHOLES

Dursun OZDEN
P. O. Box: 10 (34431) Beyoglu / Istanbul

ABSTRACT

While Konya is situated in Central Anatolia, it has been seen since the years following the
geological ages that it is an area situated on an inland sea, the Tetriz sea. In later years
this area transformed into a savanna and includes one of Turkey’s most fertile and large
savannas where grain is grown. The symbols of Konya are the Sel¢cuklu and Mevlana
Mosques, situated on Alaaddin Hill. However, since the issue is a water civilization, the
traces of the water civilization inside the Karatay Museum, next to Alaaddin Hill, are worth
seeing. The Horasan-type tile drinking water line and the covered drainage system are
especially interesting. On the other hand, the source of the central pool that completes the
visual richness of the mosaics decorating the dome and walls of the Museum’s middle hall,
is a water clock stands out with its spiral structure. The most interesting structures of the
historical water civilization can be found in Konya and its environs. The Hittite relief of a
double deity figure holding grape bunches and ears of wheat in their hands which
symbolize water and fertility, that can be found on the side of a hill at the head of the lvriz
water source in Eregli county, through which water flows with a gurgling sound are one of
these structures. It was built in 8th century BC, during the Tuwana Kingdom. On it is
written the following words in Hittite-era hieroglyphics: “I, the sovereign and heroic King
of Tuwana, Warpalavos, sowed these grapevines when | was a prince in the palace. May
the Fertility God Tarhundos make them fertile and plenty...” Even today, the fertile water
flowing from the water source gives life to Eregli, which is known as the white cherry
capital.

Keywords: Qanat, Kariz, Obruk, Konya Water Civilation, Hitit, Tuz-Beysehir-Meke Lakes.
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ALTERASYON SAHALARININ POTANSIiYEL AGIR METAL
KIiRLILIGI RiSKi: CANCA-GUMUSHANE

Alaaddin VURAL
Giimiigshane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi Jeoloji Miihendisligi
Béliimii, Baglarbasi, Giimiighane, Tiirkiye
(alaaddinvural@hotmail.com)
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Hidrotermal alterasyon etkilerin goriildiigii Canca (Merkez-Giimiishane) sahasi
Gilimiishane’nin (Kuzeydogu Tiirkiye) yaklasik 4 km batisinda Karadeniz Tektonik
Birliginin (KTB) giliney zonu icinde yeralir. Calisma sahasinda Orta-Ge¢ Eosen yasli bazalt
ve andezitler yiizeylemekte ve bu birimler ise yine Eosen volkanizmasinin son iriinii olan
andezit dayklari tarafindan kesilmektedir. Sahada, ¢alisma sahasinin 3-3.5 km giineyinde
yiizeyleyen ve Geg¢ Eosen (?) oldugu tahmin edilen monzogranit ile iliskili oldugu
diisiiniilen yogun bir alterasyon geligsmistir. Sahadaki kirik hatlari boyunca silislesme,
killesme, hematitlesme, limonitlesme ve piritlesmeler izlenmektedir. XRD sonuglarina gore
sahada kaolinit, simektit ve illit agirlikli olarak gozlenen hidrotermal alterasyon iiriinleri
olup, yer yer aliinit, kalsedon, jips damar ve damarciklari gozlenmigtir. Bu caligmayla
alterasyon sahalarinda olas1 agir metal kirligi riskine dikkat ¢ekmek amaglanmuistir.

Caligma alaninda, topragin B zonundan (birikim zonu) 142 adet 6rnek toplanarak agir metal
konsantrasyonlar1 Slgiilmiistiir. Ol¢iim dncesinde drnekler 60°C sicaklikla 2 giin boyunca
etiivde kurutularak dogal nem uzaklagtirilmistir. Rose vd. (1991) and Thomson 1986’da
aciklandig1 gibi uygun tane boyutu elde etmek i¢in 177 pm’lik elekten elenerek, mikro-
dalga firmda degisik oranda asitlerle ¢oziindiiriilmiis ve Giimiishane Universitesi Merkezi
Laboratuvarinda Endiiktif Eslesmis Plazma Kiitle Spektrometresi (ICP-MS) ile analiz
edilmistir.

Omneklerin konsantrasyonlar1 Al (%), K (%), Ca (%), Cr (ppm), Mn (ppm), Fe (ppm), Co
(ppm), Ni (ppm), Mo (ppm), Cu (ppm), Zn (ppm, As (ppm), Cd (ppm), Pb (ppm) i¢in
sirastyla 10,58; 4,03; 2,31; 451,58; 12778, 55; 61270,63; 116,10, 44,50; 33,60; 216,30;
132,50, 167,3; 38,40, 126,10 degerlerine ulagan degerler elde edilmistir. Topraktaki
element kirligi, kirlilik indeksleri ve birlesik kirlilik indeksleri hesaplanarak irdelenmistir.

Sahanin Ca ve Ni agisindan normal degerlere sahip oldugu, Al 38, K 58, Fe 27, Zn 26
noktada orta derecede kirlilik yaratan konsanrasyonlarda, Cr igeriginin 74 noktada orta ve 4
noktada ise yliksek derecede kirlilik degerlerinde, Mn’nin 48 noktada orta ve 76 noktada
yiiksek derecede, Co’in 66 noktada orta ve 12 nokta yiiksek derecede, Mo’un 52 noktada
orta ve 81 noktada yiiksek derecede, Cu’in 56 noktada orta ve 32 noktada yiiksek derecede,
Pb’un 37 noktada orta derecede ve 1 noktada yiiksek derecede kirlilige maruz kaldigi tespit
edilmistir. Sahanin As ve Cd agisindan tiim noktalarda kirlilige maruz kaldigi, As’gin 19
noktada orta ve 123 noktada yiiksek derece, Cd’un 14 noktada orta derecede ve 126 nokda
yiiksek derecede kirligin oldugu tespit edilmistir. Her bir nokta i¢in tiim elementlerin
kirlilik indekslerin (KI) geometrik ortalamasi olarak degerlendirilen birlestirilmis kirlilik
indeksi (BKI) acisindan galigma sahasi degerlendirildiginde; 58 noktada orta, 31 noktada
ise yiiksek derecede kirlilige maruz kaldig tespit edilmistir. Elde edilen tiim veriler dikkate
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alindiginda, maden arastirmalar1 agisindan hedef saha olan alterasyon alanlari, herhangi bir
ekonomik cevherlesmenin gelismesine imkan olamamig olsa dahi gevre kirliligi acisindan
incelenmesi gereken sahalardir.

Anahtar Kelimeler: Agir metal kirliligi, kirlilik indeksi (KI), birlesik kirlilik indeksi
(BK1), Giimiishane

*Bu ¢alisma TUBITAK tarafindan (Proje No. 113Y569) desteklenmistir.
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THE POTANTIAL HEAVY METAL POLLUTION RISK OF
ALTERATION AREAS: CANCA - GUMUSHANE

Alaaddin VURAL
Giimiighane University, Faculty of Engineering and Natural Sciences, Department of
Geological Engineering, 2900 Baglarbasi, Giimiishane)
(alaaddinvural@hotmail.com)

ABSTRACT

Canca (Central Giimiishane) hydrothermally altered area is situated at about four km west
of Giimiishane (Northeast Turkey), in the southern part of the Black Sea Tectonic Unit
(BTU). Middle-Late Eocene basalts and andesites outcrop in the study area, are cut by
andesite dykes which are end product of Eocene volcanism. Intense hydrothermal
alteration, probably related to monzogranite which is situated 3-3.5 km south of the study
area and possible Late Eocene aged, is occurred in the study area. Silicifications,
argillitization, hematitization, limonitization and pyritization are observed along the
fracture lines in the study area. According to the XRD results, kaolin, smectite and illite are
mainly hydrothermal alteration products in the area, also alunite, chalcedony, gypsum are
present as veins and veinlets. The aim of study is to elucidate the risk of heavy metal
pollution of alteration areas.

From the study area, 142 soil samples were collected from layer of the soil profile B
(accumulation zone) and then analysed to determine for heavy metal concentrations. Before
the analysing, the samples were then dried for 2 days at 60 °C to avoid the moisture
content. In order to obtain suitable grain size, samples were passed through an 177- um
sieve which was proposed to be the ideal grain size by Rose et al. (1991) and Thomson
(1986) and then sieved samples were digested microwave oven using different acid rations
and then analysed at Giimiishane University Central Laboratory by Inductively Coupled
Plasma Mass Spectrometry ICP-MS.

Samples concentrations reached for Al (%), K (%), Ca (%), Cr (ppm), Mn (ppm), Fe (ppm),
Co (ppm), Ni (ppm), Mo (ppm), Cu (ppm), Zn (ppm), As (ppm) Cd (ppm) Pb (ppm), 10,58;
4,03; 2, 31; 451,58; 12778, 55; 61270,63; 116,10; 44,50; 33,60; 216,30; 132,50, 167,3;
38,40, 126,10 respectively. The contamination level of heavy metals in soil was assessed on
the basis of Pollution Index and Integrated Pollution Index.

It was determined that the area is in normal pollution value for Ca and Ni. In the term of
Al, K, Fe and Zn, the area has middle pollution degree in 38 points, 58 points, 27 points, 26
points, respectively. And also the area has middle pollution degree in 74 points and high
pollution degree in 4 points for Cr, middle pollution degree in 48 points and high pollution
degree in 76 points for Mn, middle pollution degree in 66 points and high pollution degree
in 12 points for Co, middle pollution degree in 52 points and high pollution degree in 81
points for Mo, middle pollution degree in 56 points and high pollution degree in 32 points
for Cu and also middle pollution degree in 37 points and high pollution degree in 1 point
for Pb. It was determined that the area has been exposed the metal pollution in all points
for As and Cd. In the term of As and Cd, the area has middle pollution degree in 19 points
and high pollution degree in 123 points for As, middle pollution degree in 14 points and
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high pollution degree in 126 points for Cd. In the term of integrated pollution index which,
of all measurements for each points were defined as the geometric mean value of the
element’s pollution index (PI), the area has middle degree pollution in 58 points and high
pollution degree in 31 points. Considering all the data obtained, it was concluded that
alteration areas which are important mineral exploration-even if could not economically be
any mineralization, can be important for environmental pollution.

Keywords: Heavy metal pollution, pollution index (PI), integrated pollution index (IPI),
Giimiishane

*This study was supported by TUBITAK (Grant No:113Y569)
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TERMOMINERAL SU VE CAMURLARIN DiZ
OSTEOARTRITI TEDAVISINDE KULLANIMI
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07/
Osteoartrit (OA) hareketleri kisitlayan sakatliklara neden olan hastaliklarin baglicasidir. Diz
osteoartriti ve nedne oldugu sakatliklar, aktiviteyi sinirlayarak, yasamsal 6nemi olan
hastaliklar i¢in( metabolizma ve kalp hastaliklar1) risk olusturur. Birden fazla kronik
hastaligi olanlarda oziirliilik ve fonksiyonel smirlamanin iyilesmesine etkisiyle OA
tedavisi, aym zamanda diger kronik hastaliklarin diizeltilmesinin bir pargasi olarak da goz

ard1 edilemeyecek kadar onemlidir. Bu calismada termomineral su ve c¢amurlarin diz
osteoartriti tedavisindeki yerini degerlendirmeyi amagladik.

Son on yilda artan sayidaki arastirmalar, review, meta analizler ve tedavi rehberleri
karsilagtirildi. Agr1 ve fonksiyonel kapasite iizerine olan etkiler ve uygulama yontemlerinin
karsilagtirildign  calismalar incelendi. Istanbul Tip Fakiiltesi Tibbi Ekoloji ve
Hidroklimatoloji Anabilim Dalinda yapilmis olan arastirmalarda termal su ve peloidlerin
diz osteoartriti tedavisinde kullanimi degerlendirildi.

Diz agrist yetiskinlerin yaklagik dorttebirinde fonksiyon ve mobiliteyi kisitlayarak yagsam
kalitesini etkilemektedir. 50 yas tstiinde diz agrisi, en ¢ok osteoartrit nedeniyledir ve
hastalarda agri, diz protez operasyonlarinin baslica nedeni olmaktadir. Bu operasyon
ihtiyacinda, popiilasyonda artan obesiteye paralel olarak yaklagik 8 kata kadar artiglar
bildirilmektedir.

Kaplicalarda diz OAinde en ¢ok calisilan belirti olarak agri algilamasi, ila¢ ihtiyaci ve
saglikla ilgili yagam kalitesi sorgulanmistir. Bu c¢aligmalarda balneoterapdtik yontemlerin,
aragtirtlan klinik parametrelerde orta diizeyde istatistiksel anlamli diizelmeler sagladigi
gosterilmistir. Poliklinigimizden 2000-2008 yillar1 arasinda kaplicalara sevkedilen 631
hat+stanin 357si diz osteoartritli idi ve bunlarda tedaviyle agr1 azalmasi, fonksiyonel
durumun diizelmesi istatistksel olarak anlamli bulunmustur.

Kaplicalara bir tedavi doneminde gidecek zamani olamayan hastalarda balneterapi
birimlerinde yapilan intermittan ve ardisik tedaviler karsilastirildiginda benzer sonuglar
goriilmiistiir (Istanbul T1p Fakiiltesi Tibbi Ekoloji ve Hidroklimatoloji Balneoterapi Brimi).

Balneoterapinin, nonfarmakolojik tedaviler arasinda etkinligi kamitlanmistir, OARSI
(Uluslararast Osteoartrit Arastirma dernegi) tarafindan 2014’te giincellenmis kanita dayali
diz osteoartriti tedavisinde 6zellikle ek hastaliklar1 olanlar igin uluslararasi uzlasi tavsiye
karar1 almmustir. Sonug olarak kaplicaya gidemeyen hastalara yasadigi yerde igine devam
ederken de dogal balneolojik ajanlarla etkin tedaviler uygulanabilecegini gostermektedir.

Anahtar kelimeler: Termal su, camur tedavisi, peloid, diz osteoartriti.
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THE USE OF THERMO-MINERAL WATER AND MUD IN THE
TREATMENT OF KNEE OSTEOARTRITIS

Hatice GURDAL?, Mine KARAGULLE?, Kagan OZKUK®, Yasemin BARUT®
M. Zeki KARAGULLE®
2. U. Istanbul Tip Fakiiltesi Tibbi Ekoloji ve Hidroklimatoloji Anabilim Dali
®Saghik Bakanlig: Bolu Fizik Tedavi ve Rehabilitasyon Hastanesi
°Saglik Bakanhg Istanbul Kanuni Sultan Siileyman Egitim ve Arastirma Hastanesi
(hgurdal@istanbul.edu.tr, hatice.gurdal@gmail.com)

ABSTRACT

Osteoarthritis (OA) is a major disease that limits movement and caused disability. Knee OA
and caused disabilities, limit activity, thus create a risk for the occurrence of severe
diseases, which are vital importance.. The importance of OA management as part of the
care of individuals with multiple chronic conditions cannot be overlooked, given its impact
on disability and functional limitation, as well as management of other chronic health
conditions. At this review we aimed to evaluate thermo-mineral water and mud in the
treatment of knee osteoarthritis.

Trials that increased number of the last ten years, meta analyses, systematic reviews and
guidelines for management of knee OA were examined. The investigations that measuring
the effects on pain and functional capacity and comparing the application methods were
reviewed. The researches about thermo-mineral water and / or mud in the treatment of knee
osteoarthritis which also conducted at the Department of Medical Ecology and
Hydroclimatology were revised.

Knee pain affects the quality of life by limiting function and mobility in approximately one-
quarter of adults. Osteoarthritis is a major cause of knee replacement over 50 years of age.
Consequently knee Osteoarthritis costs are increasing at later stages. This operation needs
to approximately 8-fold increase in parallel with increasing obesity in the population are
reported.

Most studies that observed the symptoms of knee OA as pain perception, the need for
medications and health-related quality of life scales were investigated at health resort spas.
In clinical parameters examined in these study with different balneotherapeutic method has
been shown to provide statistically significant improvements in the intermediate level.
From our outpatient clinic in the years 2000-2008, 631 patients have been sent to the spa
treatment 357 of them with knee osteoarthritis was found to be statistically significant
reduced pain and improved functional status.

Compared with intermittent and consequtive balneotherapy in patients who cannot have
time to go to the spa were observed similar results at our balneotherapy unit (Istanbul
Medical Faculty, Medical Ecology and Hydro Unit of Balneotherapy).

Balneotherapy in nonpharmacologic treatments are proven efficacy, OARSI (International
Osteoarthritis Research Association) by 2014 updated to the recommendation of the
consensus of international evidence-based for the treatment of osteoarthritis of the knee,
especially for those with comorbid diseases were taken. As Conclusion, patients who
cannot go to the spa while continuing to the business is seen as effective treatments can be
performed using natural balneologic agents.

Keywords: Thermal Water, Mud pack therapy, Peloid, Knee Osteoarthritis
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GOKTEPE (ERMENEK-KARAMAN) FLUORIT YATAGININ
CEVRESINDE YER ALAN ICME SULARININ FLOR
ACISINDAN INCELENMESI

Yusuf URAS

Kahramanmaras Siitcii Imam Universitesi Jeoloji Miih. Bol. Avsar Yerleskesi
(yuras@ksu.edu.tr)

(0Y/

Bu caligmada Karaman ili sinirlart igerisinde yer alan Goktepe (Ermenek-KARAMAN)
bolgesinin igme sularmin kaynak seklinde ortaya ¢ikan ve fluorit yataginin ¢evresinde yer
alan soguk sularin kalitesi, izotop jeokimyasi, hidrojeokimyasi ve flor yoniinden 6zellikleri
aragtirtlmistir. Karaman’in merkezinin giineybatisinda olup 6nemli bir su potansiyeline
sahip olan Goktepe kasabasi kuzey kesimindeki soguk su kaynaklari Permiyen yash
Dumlugéze formasyonunun i¢inde olusum gosteren kirectaslarinin iginden gelmektedir.
Calisma alaninin c¢evresinin kiregtaslart ile gevrili olmasi ¢atlakli ve kirikli yapili olmast
yliksek permabiliteden dolayr akifer kalitesi {izerinde etkisi oldugu diisiiniilmektedir.
Kaynaklardan bir y1l boyunca her ay su numuneleri alinmis ve numuneler iizerinde sicaklik,
elektriksel iletkenlik, ¢oziinmiis oksijen, pH, nitrat, siilfat ve bulaniklik analizleri
yapilmistir. Ayrica bu numuneler iizerinde izotop analizleri kapsaminda **0, ?H ve *H
analizleri yapilmustir. Fluorit cevherlesmesinin etrafinda yer alan su kaynaklarmin flor
icerigi 1.02 ppm- 1.08 ppm arasinda degismektedir. Koy halkinda 6zellikle ¢ocuklarda bu
elementten kaynaklanan dis beneklenmeleri ve dis florozu belirtilerine rastlanmigtir. Elde
edilen sonuglarin Karaman’in yeralti sularimin koékeninin ve tibbi jeoloji agisindan bir
haritasinin olusturulmasinda 6nemli bir baglangi¢ oldugunu diisiiniiyoruz.

Anahtar Kelimeler: Flor, Fluorit, Floroz, Goktepe, izotop
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AN INVESTIGATION OF THE DRINKING WATER IN VIEW
POINT OF FLUOR AROUND GOKTEPE (ERMENEK-
KARAMAN) FLUORITE MINES

. Yusuf URAS
Kahramanmaras Siitgii Imam University, Geological Engineering Department
(yuras@ksu.edu.tr)

ABSTRACT

In this study, water quality isotope geochemistry hydrogeochemistry and fluor was
investigated of drinking water sources in the province of Karaman Ermenek Goktepe.
Drinking water supplies of Ermenek-Goktepe area which showing the consisting of in the
Dumlugoze | formation with age of Permian come from limestone. Be_-surrounded by the
limestone environment of working area is made to be fractured aquifer permeability is
thought to be due to the high impact on the quality Water samples were taken from Gaktepe
village every month and, temperature, electrical conductivity, dissolved oxygen, pH,
nitrates, sulfates turbidity analysis was performed. In addition, **0 2H analyzes were made
by IRMS method and *H analyzes were made by IAEA method. The fluorite contents of the
Goktepe village drink waters from the north part of the flour ore changes between
1.02ppm-1.08ppm. Tooth spot and tooth fluorosis that sourced from this elements were
found from villagers especially from the children. According to our results it can be said
that these results are important because of their ability in in terms of creating a map of the
origin of- groundwater of Karaman and also medical geology.

Keywords: Fluor, Fluorite, Fluorosis, Goktepe, Isotope
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HIDROTERMAL OLARAK KIRLENMIS TOPRAKLARDA
YETISEN MESE AGACLARININ ELEMENT BiRIKTIRME
KARAKTERIi: GUMUSHANE, KUZEYDOGU TURKIYE

Alaaddin VURAL
Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi
Béliimii, 29100 Baglarbasi Mah. Giimiishane
(alaaddinvural@hotmail.com)

07/
Canca (Merkez-Gilimiigshane) alterasyon sahasi Al, K, Fe, Zn, Cr, Mn, Co, Mo, Cu, Pb, As
ve Cd gibi elementlerce kirlenmeye maruz kalmistir. Jeokimyasal ¢aligmalar kapsaminda
51 adet sapsiz mese (Quercus petraea L.) agaci yapragi bu sahadan toplanmis ve mese
yapraginin, ana element ve iz elementlerin birikim karakteristigi; tanimlayici istatistik

parametreleri, korelasyon katsayisi ve biyobirikim faktorleri gibi degisik parametreler
kullanilarak incelenmistir.

Calisma sahasinda yaygin olarak yetismis olan sapsiz mese (Quercus petraca L.) agaci
yapraklar1 6zellikle alterasyonun yogun olarak gelistigi kesimlerden toplanmis ve ana ve iz
element konsantrasyonlarmin tespiti amaciyla analiz edilmistir. Uzerlerindeki toz ve
benzeri kirletici unsurlarin giderilmesi amaciyla yapraklar ultra saf su ile yikanmis, 2 hafta
oda ortaminda bekletildikten sonra, 80 °C’ta 24 saat kurutulmus ve halkali ogiitiicii ile
ogiitiilmiistiir. Ogiitiilmiis 6rnekler 0.1 mg hassasiyette 0.5 g civarinda tartimlar almarak
mikrodalga firmin teflon beherlerine aktarilmis ve iizerlerine 7 mL HNO3 ve 3 mL H,0,
ilave edilmis ve mikrodalga firinda ¢oziiniirlestirilmistir. Elde edilen berrak ¢ozeltiler saf su
ile 50 mL’ye kantitatif olarak tamamlanmis ve element konsantrasyonlart Giimiishane
Universitesi Merkezi laboratuvarinda ICP-MS ile tayin edilmistir.

Mese yapragindaki element konsantrasyonlarmin; Cr (ppm), Mn (ppm), Fe (ppm), Co
(ppm), Ni (ppm), Cu (ppm), Zn (ppm), As (ppm), Sr (ppm), Mo (ppm), Cd (ppb), Pb (ppm)
elementleri i¢in sirasiyla 0,21-8.40; 13,6-1374,12; 50,19-822.10; 0,05-0,89; 0,33-8.75;
2,85-12,11; 7,37-52,53; 0,01-0,87, 11,61-132,30; 0,05-1,78; 6,84-249,50 ve 0,29-1,49
arasinda degistigi tespit edilmistir. Elementler arasindaki iliski Pearson korelasyon katsayisi
hesaplanarak irdelenmistir. Pearson korelasyon katsayilarina gore; Cr ile Fe (0,98), Co
(0,53), Cu (0,60), Zn (0,53), As (0,59), Mo (0,82) ve Pb (0,60) arasinda, Fe ile Co (0,56),
Cu (0,59), Zn (0,56), As (0,64), Mo (0,82) ve Pb (0,67) arasinda, Co ile Pb (0,53) arasinda,
Cu ile Zn (0,63), Sr (0,50) ve Mo (0,54) arasinda, Zn ile Mo (0,51) ve Pb (0,50) arasinda,
As ile Pb (0,55) arasinda ve Mo ile Pb (0,51) arasinda orta ve iyi derecede, pozitif
korelasyon tespit edilmistir. Mese agaci element biriktirme potansiyeli agisindan
degerlendirildiginde, birbiri ile pozitif korelasyon gosteren elementler i¢in benzer element
biriktirme davranis1 gosterdigi tespit edilmistir.

Agir metallerce kirlenmis sahalarda yetisen sapsiz mese (Quercus petraea L.), agaci
yapraklarinin, kirlenmenin olmadigi yerlerde yetisen mese agaglarina gore daha yiiksek
miktarda element igerdikleri goriilmiistiir.

Anahtar kelimeler: Sapsiz mese (Quercus petraea L.), metal kirliligi, biyobirikim faktorii
(BAF), hidrotermal alterasyon, Glimiighane

*Bu ¢alisma TUBITAK (Proje No: 113Y59) tarafindan desteklenmistir.
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ELEMENT ACUMULATION CHARACTERISTIC OF SESSILE
OAK (Quercus petraea L.) GROWING ON HIDROTHERMALLY
CONTAMINATED AREAS: GUMUSHANE, NORTHEAST
TURKEY

Alaaddin VURAL
Giimiishane University, Faculty of Engineering and Natural Sciences, Department of
Geological Engineering, 2900 Baglarbasi, Giimiishane)
(alaaddinvural@hotmail.com)

ABSTRACT

Canca (Central Giimiishane) alteration area was exposed the element pollution such as Al,
K, Fe, Zn, Cr, Mn, Co, Mo, Cu, Ph, As and Cd. The scope of geochemical studies, 51 leaf of
sessile oak (Quercus petraea L.) trees were collected from the study area and major and
trace element accumulation characteristics of oak leaf were examined using different
parameters such as descriptive statistic parameters, correlation coefficients and bio-
accumulation factor.

Leaves of sessile oak tree (Quercus petraea L.) grown at study area were collected from
especially intense altered sites and analysed to determine for major and trace elements
concentrations. Leaves were washed with ultra pure water in order to remove dust and
other contaminants on them, after standing for 2 weeks at room ambient, all plant samples
were dried in an oven at 80°C to a constant weight for at least 24 hour, and then the dried
samples were ground with a mill machine. The powdered samples were weighed about 0,5
mg with 0.1 mg precision and were put into teflon beaker and the samples were then added
to 7 mL NNO3 and 3 mL H202 and they were solubilized in the microwave. Obtained
translucid solution were quantitatively completed to 50 mL with distilled water and
analysed at Giimiigshane University Central Laboratory with ICP-MS for element
concentrations.

Element concentrations in sessile oak leaves were determined ranging between 0,21-8.40;
13,6-1374,12; 50,19-822.10; 0,05-0,89; 0,33-8.75; 2,85-12,11; 7,37-52,53; 0,01-0,87,
11,61-132,30; 0,05-1,78; 6,84-249,50 ve 0,29-1,49 for Cr (ppm), Mn (ppm), Fe (ppm), Co
(ppm), Ni (ppm), Cu (ppm), Zn (ppm), As (ppm), Sr (ppm), Mo (ppm), Cd (ppb), Pb (ppm),
respectively. Relationship between elements were examined using Pearson correlation
coefficients. According to Pearson correlation coefficients, Cr showed positively moderate
to high correlation with Fe (0,98), Co (0,53), Cu (0,60), Zn (0,53), As (0,59), Mo (0,82) and
Pb (0,60); Fe showed positively moderate to high correlation with Co (0,56), Cu (0,59), Zn
(0,56), As (0,64), Mo (0,82) and Pb (0,67); Co showed positively moderate correlation with
Pb (0,53), As showed positively moderate correlation with Pb (0,55) and Mo showed
positively moderate correlation with Pb (0,50). When sessile oak assessed in context of
elements accumulation potential, oak trees were found to exhibit similar element
accumulation behavior for showing a positive correlation with each other.

It was seen that leaves of sessile oak grown on contaminated in heavy metals have high
element contents than grown on uncontaminated areas.

Keywords: Sessile oak (Quercus petraea L.) metal pollution, bioaccumulation factor (BAF),
hydrothermal alteration, Giimiishane

*This study was supported by TUBITAK (Grand No:113Y569)
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DRASTIC VE BULANIK ANALITIK HIYERARSI SURECI
METODLARI iLE YERALTISUYU KiRLENEBILIRLIGININ
DEGERLENDIRILMESI

Erhan SENER? Sehnaz SENER"
aSL'ileyman Demirel Universitesi, Uzaktan Algilama Merkezi, Ciiniir, TR-32260, Isparta
bSiileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, Ciiniir, TR-32260, Isparta
(sehnazsener@sdu.edu.tr)

0z

Yeraltisular1 yiizey sularinin bulunmadigi, yetersiz kaldigi veya ekonomik olmadigi
yerlerde en 6nemli su kaynagidir. Ancak, giintimiizde artan kirlilige bagl olarak yeraltisuyu
kullanimi kisitlanmaktadir. Calisma alani olarak segilen Suhut Ovasi (Afyonkarahisar)
Tirkiye’nin 6nemli tarim alanlarindan biri olup bdlgede yogun olarak yapilan tarimsal
uygulamalar yeraltisuyu kalitesini tehdit etmektedir. Bu c¢alisma kapsaminda CBS tabanlt
DRASTIC metot kullanilarak bolgenin yeraltisuyu kirlenebilirlik durumu arastirilmistir.
S6z konusu yontem kapsaminda havzada 7 hidrojeolojik parametre (Yeraltsuyu derinligi,
Beslenim, Akifer ortam, Toprak ortiisii, Topografya, Vadoz Zonun Etkisi, Akiferin hidrolik
iletkenligi) dikkate alinarak bolgenin yeraltisuyu kirlenebilirlik haritalar1 hazirlanmistir.
Her bir DRASTIC parametresinin agirlik katsayilarinin belirlenmesinde ise Bulanik
Analitik Hiyerarsi Siireci yonteminden yararlanilmistir. Yapilan ¢alisma sonucunda
hesaplanan DRASTIC kirlenebilirlik indeks degerleri 0,07902 ile 0,29409 arasinda
degismekte olup yeraltisuyu hassasiyet haritasina gore bolgedeki aliivyon birim ¢ok yiiksek
—yiiksek kirlenebilirlik potansiyeline sahiptir. Buna gore, bolgedeki kirletici kaynaklara
kars1 gerekli onlemlerin alinmamasi durumunda aliivyon ortamdaki yeraltisuyu kalitesi bu
durumdan kolayca etkilenebilecektir. Alilvyon ortamdan alinan yeraltisularinin bdlge halki
tarafindan icme ve sulama amaglh kullanildigi disiiniildiigiinde bolgedeki yeraltisuyu
kirliliginin insan sagligi agisindan 6nemi ortaya g¢ikmaktadir. Sonug olarak, bolgede
stirdiiriilebilir yeraltisuyu yonetimi ve stratejileri belirlenirken bu calisma ile hazirlanan
yeraltisuyu kirlenebilirlik haritalar1 dikkate alinmali ve kirliliginin insan saglig1 agisindan
etkileri en aza indirilmelidir.

Anahtar Kelimeler: Bulanik Analitik Hiyerarsi Siireci, yeraltisuyu, kirlenebilirlik, Suhut.

115



I.//E;\ 2. Tibbi Jeoloji Sempozyumu Poster Sunumlari

'\_/ 2nd Medical Geology Symposium Poster Presentationss

ASSESSMENT OF GROUNDWATER VULNERABILITY WITH
DRASTIC AND FUZZY ANALYTIC HIERARCHY PROCESS
METHODS

Erhan SENER®, Sehnaz SENER"
aSiileyman Demirel University, Remote Sensing Center, Ciiniir, TR-32260, Isparta
bSiileyman Demirel University, Department of Geological Engineering, Ciiniir, TR-32260,
Isparta
(sehnazsener@sdu.edu.tr)

ABSTRACT

Groundwater is the most important water sources where there is no surface water or the
use of surface water is inadequate or not economic. But, nowadays the use of groundwater
for water supply in the area has been limited by increasing contamination. Suhut Plain
(Afyonkarahisar) selected to the study area which is one of the most important agricultural
plains of Turkey and intensive agricultural applications threaten groundwater quality in
there. In this study the groundwater vulnerability was investigated using GIS based
DRASTIC method. Groundwater vulnerability map has been prepared taking into account 7
hydrogeological parameters within the scope of this method (Depth to groundwater,
Recharge, Aquifer media, Soil media, Topography, Influence of the vadose zone,
Conductivity). The rating coefficients of each DRASTIC parameter was determined with the
aid of fuzzy analytic hierarchy process method. As a result of studies, the computed
DRASTIC Vulnerability Index is between 0,07902 and 0,29409 and also alluvium unit have
very high and high contamination potential according to groundwater vulnerability map.
Accordingly, if the necessary preventions are not taken for pollution sources in the region,
alluvial groundwater quality can be affected easily by this situation. Considering that
alluvial groundwater is used for drinking and irrigation by local people in the region, the
groundwater pollution has a great influence on the human health. As a result, sustainable
groundwater management and strategy in the region should be determined considering
prepared groundwater vulnerability maps with this study and the effects of pollution on
human health should be minimized.

Keywords: Fuzzy Analytic Hierarchy Process, groundwater, vulnerability, Suhut

116



e
TMMOB Jeoloji Mithendisleri Odasi 2. Tibbi Jeoloji Sempozyumu 12-15 Kasim 2015 KONYA ¢ 1\
UCTEA Chamber of Geological Engineers 2nd Medical Geology Symposium 12-15th November 2015 KONYA \ /

KONYA iLi SEYDISEHIR ILCESi KAVAK MAHALLESI
JEOTERMAL KAYNAK DEGERLENDIRILMESI VE
SAGLIGA ETKISi

Tanzer PIRPIR, Hiilya SEVIK
Cevre ve Sehircilik Il Miidiirliigii, KONYA
(tanzerpirpir@hotmail.com)

(0Y/

Yerkabugunun iginde jeolojik yapilar gergevesinde yilizeyden yeraltina ve yeraltindan
yiizeye olan bir seriivenin ig¢inde yer alan jeotermal kaynak, insanoglunun cevresel
sartlardan ve biyolojik yapisindaki bazi rahatsizliklarla ortaya ¢ikan sorunlara ¢dziim
bulmaktadir. Diinyada saglik harcamalari artmakta, Ttilkemizde bu yonde ivme
kazanmaktadir. Gliniimiizde cilt, mide kas iskelet sistemi, solunum, nérolojik, bobrek ve
idrar yollar1 vb. gibi rahatsizliklara ¢6ziim amagli olarak giinliik,kiir,rehabilitasyon seklinde
Termomineral sular tedavi amagli kullanilmaktadir.

Jeotermak kaynak uygun 1s1 ve sartlar olustugunda termal suyu degerlendirecek bir kaplica
haline de gelebilmekte tedavi edici Ozelliginden dolayr insan sagligina katkida
bulunmaktadir. Bu tiir termal su alanlarinda, rahatsizliklarimiz olsun yada olmasin
tedavileri ve bagisiklik sistemini giiglendirdigi ve yararli oldugu uzmanlarca
belirtilmektedir.

Konya ili bolgesi jeotermal kaynak acisindan onemli bir potansiyele sahiptir. Yapilan
calismalar sonucunda tespit edilen 30°C - 49°C sicakliklar1 degisen 9 adet jeotermal alan
bulunmaktadir Konya 1Iline 87km. Seydisehir Ilce merkezine 14 km.mesafedeki
1158m.yiiksekligindeki Kavak mahallesi jeotermal kaynak acisindan insan sagligina
katkida bulunmaya galisiyor. Kavak orneginde; Jeotermal potansiyel belirleme agisindan
gecmisten bu giline bolgede arazinin genel jeolojik yapisitektonik ve hidrojeolojik
ozelliklere bagli sondaj lokasyonlar1 belirlenmis jeotermal akiskanda belirli kaynak
derinligi, debi ve sicaklik elde edilerek kuyularla artezyenli {iretimler gergeklestirilmistir.
Ancak mevcut haliyle herhangi bir isletme bulunmamakta olup potansiyeli agisindan
kaynak kullanilmamaktadir.

Bu calisgmada Kavak mahallesi jeotermal alanin potansiyelinin ortaya konulmasi ve termal
su ozellikleri itibariyle insan sagligina katkilar1 belirtilmistir.

Anahtar Kelimeler: Jeotermal kaynak, kavak, saglik, sicaklik, termal su
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AN EVALUATION OF GEOTHERMAL RESOURCE IN KAVAK
NEIGHBOURHOOD (SEYDISEHIR, KONYA) AND ITS EFFECT
ON HEALTH

Tanzer PIRPIR, Hiilya SEVIK
The Provincial Directorate of Environment and Urban Planning, KONYA
(tanzerpirpir@hotmail.com)

ABSTRACT

On an adventurous journey from surface to underground and from underground to surface
within geological structures of the Earth’s crust, the geothermal resource offers solutions
to the problems of human being resulting from environmental conditions and certain
biological factors. Health expenditure is increasing in the world and the same trend is
evident in our own country. Today, Thermomineral waters are used widely for treatment in
ways such as daily cure and rehabilitation to provide solutions to ailments related to skin,
stomach, musculoskeletal, respiratory, neurological, kidney and urinary tract and so on.

Under appropriate heat and conditions, geothermal resource can also turn into a hot
spring that will exploit thermal water and make contributions to the human health thanks to
its therapeutic properties. As reported by the experts, such thermal water areas treat our
ailments and strengthen the immune system whether or not we suffer from health problems.

Konya region has a significant potential in terms of geothermal resources. There are 9
geothermal areas identified, with heat values ranging between 30°C and 49°C. Being at an
altitude of 1158 meters and 87 km away from Konya and 14 km away from the centre of
Seydisehir, the Kavak neighbourhood is trying to provide benefits to human health with
regards to geothermal resources. In the Kavak example, drilling locations have been
spotted based on the general geographical structure and the tectonic and hydro-geological
characteristics of the land to identify the geothermal potential of the area, and also
artesian-based production was made with wells by attaining a certain resource depth, flow-
rate and heat in the geothermal fluid. Yet, there are no enterprises presently to use the
resource to its full potential.

The present study was conducted to show the potential of Kavak geothermal area and also
to describe its benefits arising from the properties of thermal water

Keywords: Geothermal resources, Kavak, health, temperature, thermal water
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MADENCILIK FAALIYETLERI DOGAYA YENiDF:N
KAZANDIRMA CALISMALARINDA DURAYLILIGI
SAGLAYICI JEOLOJIK UNSURLAR VE iNSAN SAGLIGINA
ETKIiSi

Tanzer PIRPIR, Miicella UNLUTEPE DAYI
Cevre ve Sehircilik Il Miidiirliigii KONYA
(tanzerpirpir@hotmail.com)

(0Y/

Giliniimiizde insan sayisinin ve ihtiyaglarinin ¢ogalmasi ile yeralti kaynaklarinin kullanim
oranlart da yiikselmekte maden isletmecilikleri dogal olarak artmaktadir. Ocak alanlarinda
madencilik faaliyeti sonrasi bozulan yapinin diizenlenmesi, insanlarin ve diger canlilarin
dolasimina uygun ve dogal bir alan olmasi 6nemlidir. Buna bagli olarak sahanin yapisal
durayliligini saglayan jeolojik unsurlarin dikkate alinmasi gerekmektedir.

Dogaya yeniden kazandirma caligmalarinda Jeolojik unsurlar; ¢aligma alaninin jeolojisi,
madenin cinsi, rezervi, jeoloji haritasi ve kesitinin hazirlanmasitopografik egim, sev,
yamag yonelimi, yiizeysel drenaj, hidrolojik ve hidrojeolojik 6zellikleri igeren adimlardan
olusur. Bu adimlar1 igeren jeolojik etiid ile 6zellikle su akislar1 agisindan ortaya konularak
ocak alami giivenli hale getirilmelidir. Faaliyet sonrast yapilacak caligmalarda ylizey
yariklart ve kaya diismeleri agisindan kitle hareketine neden olmayacak ve kullanim
ozelligine gore basamak yiiksekligi en fazla 3 metre,basamak genisligi en az 5 metre, sev
ac1s1 30 dereceden biiyiik olmayacak sekilde planlanmaktadir.

Belirlenen veriler sonrasinda duraylilifi saglanan saha, kullanim amacia gore
agaclandirma, park alani, golet veya farkli amagclara hazir konuma gelmektedir. Ulkemizde
dogaya yeniden kazandirma caligmalari yeni olup yasalarla idari ve teknik ydnden
desteklenerek giincelligini devam ettirmektedir.

Bu ¢alismada madencilik faaliyetlerinden kaynaklanan dogaya yeniden kazandirma
caligmalarinda insanlarin saglikli ve giivenle yararlanabilecegi faaliyet alan1 ve ¢evresinin
duraylilig1 jeolojik unsurlar kapsaminda irdelenmistir. Ayrica sinirli sayida mevcut olan ve

devam eden dogaya yeniden kazandirma uygulamalarina yer verilmistir.

Anahtar Kelimeler: duraylilik, jeoloji, maden, saglik
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GEOLOGICAL FACTORS ENSURING STABILITY IN THE
MINING ACTIVITIES-REINTEGRATION NATURE EFFORTS
AND THEIR EFFECT ON HUMAN HEALTH

Tanzer PIRPIR, Miicella UNLUTEPE DAYI
Provincial Directorate of Environment and Urban Planning, KONYA
(tanzerpirpir@hotmail.com)

ABSTRACT

Today, the usage rate of underground resources increases in accordance with the rise in
the number of people and their needs, and consequently mining industries grow in number.
Regulation of mining operations in the pit area after the structure is broken, it is important
to have a proper and natural areas in the circulation of people and other living things.
Accordingly, it is necessary to take into account the geological factors driving the
structural sensitivity of the area.

Geological factors in reintegration work in nature; The geology of the study area, the type
of mineral reserves, preparation of geological maps and sections, topographic slope, slope,
slope orientation, surface drainage consists of steps including hydrological and
hydrogeological characteristics. Especially in terms of putting out the pit area with water
flow geological survey that contains these steps must be secured. Activities after the wound
surface in the work to be done and in terms of rockfall will not cause a mass movement and
step height based on the use of property more than 3 meters, at least 5 meters step width,
slope angle is projected to be greater than 30 degrees.

Determined by the stability provided after the data area, reforestation according to the
intended use, parking, pond or into the position ready for different purposes. Work
restoring the environment in our country continues to date supporting the administrative
and technical aspects of the new law is.

Within the scope of reintegration nature efforts arising from mining operations, the present
study investigated the stability of a activity area that people can healthy and safely use in
terms of geological factors. Also available in a limited number of applications and given
the nature of the ongoing reintegration.

Keywords: stability, geology, mine, health
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KATI ATIK DEPONi SAHALARININ YER BiLIMLERI,
INSAN VE CEVRE SAGLIGI ACISINDAN
DEGERLENDIRILMESI

Yasemin CALISKAN, Nihal BEKTAS, M. Salim ONCEL
Gebze Teknik Universitesi, Cevre Miihendisligi Boliimii, Gebze, KOCAELI
(ycaliskan@gtu.edu.tr)
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Hizla artan diinya niifusu, gelisen teknoloji ve endiistrilesme, insanlarin zamanla degisen
tiiketim aligkanliklar1 meydana gelen kati atiklarin hem miktarini hem ¢esitliligini oldukca
arttirmaktadir. Kati1 atiklarin bertarafi igin gelistirilen birden fazla alternatif metot
bulunmasina ragmen diizenli depolama yontemi kullanilan en yaygin yontemdir. Diizenli
depolama sahasina gerek duyulmasinin bir diger sebebi de alternatif metotlar
kullanildiginda meydana gelen nihai atiklar olacagindan son islem olarak uygulanmasinin
ka¢inilmaz olmasidir.

Deponi sahalari, kaynaklanan sera gazi emisyonlari ve atiklardan siiziilen sularin ve deponi
sahalarina sizan yagmur sulari ve ylizeysel sularin fiziksel, kimyasal ve biyolojik
reaksiyonlara maruz kalmalari sonucu olusan sizinti sulari gibi problemleri dogurmaktadir.
Yiiksek konsantrasyonlarda organik kirletici ve patojen i¢eren sizint1 sulari, su kaynaklarina
bulagtiklarindan besin zinciri araciligiyla insan ve ¢evre acisindan saglik riski
olusturmaktadir. Hatta deponi sahalarimin kapatildiktan sonra da yeraltt ve yeriistii su
kalitesinin uzun yillar diizenli olarak kontrol edilmeleri gerekmektedir. Deponi sahalart i¢in
genis kullanma alanina sahip arazi ihtiyaci alan sikintisini beraberinde getirmektedir.
Diizenli depolama metodu i¢in gerekli olan deponi sahalarmin belirlenip hazirlanmast
birgok arazinin kullanimini riske atmaktadir. Dolayisiyla deponi sahalariin alan ihtiyact ve
yeraltt ve yeristi su kaynaklarinin kirlenmesi ag¢isindan kullaniminin kisitlanmasi
gerekmektedir.

Tim bunlar kati atik bertarafinda sadece depolama yapmaktan ote {iirlin eldesi de
saglanabilecek diger bertaraf yontemlerinin kullanilmast gerekliligini dogmustur. Avrupa
Birligi Diizenli depolama direktifi (1999/31/EC), biyolojik olarak ayristirilabilen evsel kati
atiklarin belirli oranlarda azaltma hedefini belirlemistir. Bu dogrultuda, depolanacak
biyolojik olarak ayrisabilen kati atik miktarinin kademeli olarak indirilmesi 6ngoriillmiistiir.
Bu yiizden diinyada ve iilkemizde nem igerigi ve organik madde miktar1 yiliksek olan kati
atiklarin alternatif bertaraf ve hacim azaltma metotlarina gecilmesi gerekliligi gortilmiistiir.
Bunlar, kati atik yonetimini ¢evre miihendisligi alaninda en ¢ok ilgi ¢eken konulardan biri
haline getirmistir ve cevresel etkileri daha kolay kontrol edilebilen aerobik/anaerobik
kompostlastirma, aerobik/anaerobik ¢iiriitme, yakma, piroliz ve gazifikasyon gibi alternatif
yontemler uygulanmaya baslanmustir.

Anahtar kelimeler: Kati Atik Deponi Sahalari, Sizint1 suyu, insan ve Cevre Sagligi, Kati
Atik Deponi Yer Secimi
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THE EVALUATION OF SOLID WASTE LANDFILLS IN TERMS
OF EARTH SCIENCES, HUMAN AND ENVIRONMENT
HEALTH

Yasemin CALISKAN, Nihal BEKTAS, M. Salim ONCEL

Gebze Technical University, Environmental Engineering Department, Gebze, KOCAELL
(ycaliskan@gtu.edu.tr)

ABSTRACT

The amount and variety of solid waste has been increasing by rapid population growth,
improved technology and industrialization, economic development and also changing
consumption habits of people. Although there are several alternative methods for disposal
of solid wastes, landfilling is the most common method used. Another reason of necessity
of landfilling is this method is the last process for the final wastes occurred via alternative
disposal methods.

Sanitary landfills bring on some problems such as greenhouse gas emissions and leachate
which a result of physical, chemical and biological reactions of filtered water from wastes
and incoming surface waters. Leachates contain high concentrations of organic pollutants
and pathogens, which have a health risk for humans and environment by way of food chain
because of polluting water resources. The quality of ground water and surface water
should be checked regularly for even many years after the landfill closed. Due to large land
requirements of landfills makes these useful areas under the risk. Therefore landfilling of
the solid wastes should be restricted because of the need of large fields and polluting of
groundwater and surface water resources.

All these reasons make the need to find alternative disposal methods of which the product
can be achieved rather than landfilling. European Union Landfill Directive (1999/31/EC)
determined to decrease the ratio of biodegradable parts of solid wastes go to landfills.
Accordingly, it is envisaged that biodegradable parts of solid wastes send to landfills will
be reduced by degrees. In order that, the studies in Turkey and World tend to find
alternative disposal, and volume decreasing methods for solid wastes with high moisture
and organic matter. These make solid waste management is one of the most interesting
topics in environmental engineering and alternative methods like aerobic/anaerobic
digestion, aerobic/anaerobic composting, incineration, pyrolysis and gasification control
the environmental effects easier.

Keywords: Landfills, Leachate, Health of Human and Environment, Selection of Landfill
Area
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TURKIYE KOMURLERININ SAGLIK ACISINDAN
DEGERLENDIRILMESI

Selami TOPRAK?, Cemile ERARSLAN?®, Yiiksel ORGUN"
8MTA Genel Miidiirliigii, MAT Dairesi, Mineraloji Petrografi Koordinatérliigii, Ankara
YITU Maden Fakultesi, Jeoloji Muhendisligi Boliimii, Istanbul
(seltop@yahoo.com)
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Ulkemiz kémiir rezervleri, son yillarda dzellikle de MTA Genel Miidiirliigiimiiziin yapmis
oldugu sondajli aramalarla 15 milyar ton civarlarina ulagsmistir. Bu yam ile komiir
ilkemizin en Onemli yerli yakit hammaddesi durumundadir. Son yillarda bulunan
komiirlerimiz derinlerde olup, nispeten kalorisi diisiik ama inorganik madde ve nem orani
oldukga yiiksekgedir. Bu komiirlerimizin termik santrallerde tiiketilmesi planlanmaktadir.
Komiirlerimiz iretildikten sonra temizlenmezlerse saglik agisindan risk olusturabilecek
maddeler igerebilmektedir. Uretiminden, yakilmalarina kadar, canli yasami etkileyebilecek
onemli riskler olusturabilen komiirler bilingli ve dikkatli olarak ele alinmali, gevresel
sorunlart miimkiinse daima kontrol altinda tutulmalidir. Yeralti ocaklarinda yiiksek
komiirlesme degerlerine sahip komiirler gaz, tavan stabilitesi (gociik v.s.) gibi riskler
icermekte, yakma esnasinda da bazi gaz emisyonlar1 olusturabilmektedirler.
Komiirlerimizde gozle goriilmeyip, ciddi saglik problemleri olusturabilen iz elementleri de
mevcuttur.

Komiirler indirgen kosullarda olustugu igin beraberinde kiikiirt (S) igeren mineral ve
bilesikler bulundururlar. S’lii mineraller asit olusturan sivi veya asit yagmuru olusturabilen
gaz emisyonuna neden olabilirler. Komiirler uygun yakilmazlarsa, bazen saglik sorunu
olusturabilecek NOx gazlarint olusturabilirler.

Ulkemizdeki komiir yataklar1 jeolojik devirler boyunca volkanik, orojenik ve tektonik
etkilesimlere maruz kalmistir. Bu nedenle de bu komiirler yiiksek miktarda inorganik
madde ve iz elementleri icermis ancak bunun yaninda da komiirlesme dereceleri de
beklenenden daha yiiksek degerlere ulagsmistir. MTA Genel Midiirliigii tarafindan yapilan
caligmalarda, iilkemizdeki komiirlerin bazi iz element degerlerinin diinya standartlarinin
istiinde oldugu ortaya konmustur. Mikron boyutlarda komiirlerdeki bazi iz element
degerleri ¢ok yiiksek saglik sorunlarini da beraberinde getirebilmektedir. Can ve Beypazari
komiirlerinin As, Yatagan, Milas ve Elbistan civart bazi komiirlerinin U degerleri yiiksek
bulunmustur. K&miirlerde son yillarda yapilan elektron mikroskobisi ¢alismalar1 da bizlere
komiirler igerisinde onem arz eden bilesenlerin oldugunu ortaya koymustur. Trakya
komiirlerinde tespit edilen mikro bakteriler ve ilging alterasyon bilesenleri, Balikesir
yoresindeki organik maddelerdeki seryum bulgulart komiirlerimizin pek de masum
malzemeler olmadigimi gostermektedir.

Anahtar Kelimeler: Komirlerin Sagliga Etkileri, Komir Emisyonlari, Koémiirlerde
Arsenik, Tiirkiye Komiirlerindeki riskler
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ASSESSING THE HEALTH OF TURKISH COAL

Selami TOPRAK?, Cemile ERARSLAN", Yiiksel ORGUN®
General Directorate of Mineral Research & Exploration, Mineral Analysis and
Technology Department, Mineralogy- Petrography Coordinatory, Ankara
®ITU Mining Faculty, Geological Engineering Department, Lstanbul
(seltop@yahoo.com)

ABSTRACT

Turkish coal reserves, with the recent MTA General Directorate drilling explorations,
extended up to 15 billion ton levels. With this aspect, coal is the most important indigenous
fuel sources of the nation. Recently found coals are relatively deep, exhibit low calorific
values but contain of high inorganic material and moisture contents. The coals are planned
to be consumed at the power plants. Uncleaned coals may generate health risks with them.

If the coals are not cleaned after production, they may carry materials to cause health
risks. Since coals comprising essential risks to the livings, starting from their production up
to being burned, they should be handled with great care and kept under control not to
cause any environmental concerns, if possible. At underground pits, higher rank coals may
carry gas risks, there may also be roof instabilities (roof failures and so on), but may cause
gas emissions and spread of some tiny but seriously risky trace elements during burning.
Since coals are formed in reducing conditions, they contain of S bearing minerals. S
bearing minerals may cause liquids with acid or may cause acid rains within the gas
emissions. Coals may also cause to produce NOx gasses to develop health problems if they
are not burned properly.

Along the geologic periods, the coal beds were undergone with volcanic, orogenic and
tectonic effects therefore contain high amount of inorganic material, trace elements, and
also their maturation has elevated to higher levels than expected. As a result of the projects
conducted in MTA General Directorate, our coals tend to have much higher trace element
contents than that of the world averages. Some trace element values, even if they have
micron sizes, may bear high health risks. High rate of As content was found in Can and
Beypazari coals, high rate of U content in Yatagan, Milas and Elbistan coals. Late electron
microscopic studies revealed spectacular and important material inclusions. Micro
bacteria found in the Trace Coals, Cerium occurrences found in Balikesir region’s coaly
materials showed that the coals are not so naive materials at all.

Keywords: Health effects of coals, coal emissions, As in coals, risks in Turkish coals.
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