65. Tiirkiye Jeoloji Kurultayt 2-6 Nisan/April 2012 65" Geological Congress of Turkey

ASIT MADEN DRENAJININ (AMD)
YERALTISUYU KALITESINE ETKIiSI

Tuba Rastgeldi Dogan', M. irfan Yesilnacar?,
Zekiye Kadiragagil’, Erkan Sahinkaya?, Mustafa Kumral®
! Harran Universitesi, Toprak Bilimi ve Bitki Besleme Béliimii, 63190 Sanlurfa
2 Harran Universitesi, Cevre Miihendisligi Boliimii, 63190 Sanlurfa
3 [stanbul Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 34469 Maslak, Istanbul
(tubarastgeldi@gmail.com)

0z

Atik barajlar, maden atik dokiimleri, y1gin ligleri ve cevher stok sahasindan tiireyen Asit
Maden Drenaji (AMD); asili kat1 madde, asitler, tuzlar, agir metaller, metaloitler ve siilfat
gibi ¢ozliinmiis kirleticiler icerdiginden maden sahasindan gevreye desarj edilmektedir.
AMD’lerin gevreye kontrolsiiz desarji, ylizeysel sularini, sucul yasami, bitkileri, topragi,
sediman ve yeraltisularini olumsuz etkilemektedir.

Bu ¢alismada, M.O. 2000 yilindan beri ve modern yontemlerle de 1939 yilindan beri isletilen
Maden (Elaz1g) Acik Bakir Isletmesi sahasinin yeralti suyu kalitesindeki degisimlerinin
belirlenmesi amaglanmistir. Calisma alaninda yeraltisulart ve kaynak sularindan Ekim 2009
— Temmuz 2010 donemleri arasinda mevsimsel olarak su numuneleri alinarak fiziksel ve
kimyasal parametreler (pH, sicaklik, elektriksel iletkenlik, Na, K, Ca, Mg, CI, HCO,, SO,,
NO,, Fe, Co, Cr, Mn, Ni, Cu, Zn, Al, Cd ve Pb) igin 6l¢iim ve analizler yapilmistir. Yeralti
suyu kalitesi, insan tliketimi ve tarimsal kullanim agisindan uygunlugunun hidrokimyasal
olarak belirlenmesi i¢in degerlendirilmistir.

Tiim su 6rneklerinde, analiz edilen ve 6l¢iilen parametreler, ulusal ve uluslararasi standartlar,
normlar, direktif ve yonetmelikler bakimindan, insan tiiketimi ve tarimsal kullanim
acisindan maksimum kabul edilebilir konsantrasyonlarin altindadir. Ayrica, ayni bdlgede
yapilan 6nceki ¢alismalarin sonuglarinin maden sahasindaki, topraklara, dere sedimanlarina,
bitkilere ve yiizey sularina olasi etkileri tartisilmigtir. Buna gore; maden sahasi civarindaki
toprak ornekleri, kontamine olmamis topraklara kiyasla, bakirca 106 kez, nikelce 25 kez,
kobaltca 10 kez kromca 5 kez ve manganca 3 kez daha fazla kirletilmistir. Baz1 agir metaller
(Cu, Pb, Zn, As, Cd ve Fe) dere sedimanlarinin ince taneleri {izerine konsantre olmustur.
Tiim bitki tiirlerinde, Cu, Fe, Mn ve Zn kirlenmesi tespit edilmistir. Ayrica, Maden Cay1’nin
mansabinda, menbaya kiyasla, 6nemli derecede agir metal kirlenmesi gézlenmistir.

Anahtar Kelimeler: Asit Maden Drenaji (AMD), yeraltisuyu kirlenmesi, igme suyu, sulama
suyu, Maden
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ABSTRACT

Acid Mine Drainage (AMD) derived from tailings dams, mine waste dumps, heap leach pads,
and ore stockpiles should not be released from the mine site by virtue of the presence of
suspended solids and dissolved contaminants such as acid, salts, heavy metals, metalloids,
and sulfate. The uncontrolled discharge of AMD into the environment has adverse effects on
surface waters, aquatic life, plants, soils, sediments, and groundwaters.

This study was undertaken to determine the variation in groundwater quality of an open-pit
copper mine of Maden (eastern Turkey) which have been operated since 2000 B.C. and with
modern methods since 1939. Physical and chemical parameters (including pH, temperature,
electrical conductivity, Na, K, Ca, Mg, CI, HCO, SO, NO, Fe, Co, Cr, Mn, Ni, Cu, Zn, Al
Cd and Pb) of the groundwater and spring water samples from study area were measured
on a seasonal basis between October 2009 and July 2010. The groundwater quality was
hydrochemically assessed in order to determine its suitability for human consumption and
agricultural use.

The measured and analyzed parameters in all the water samples were below the maximum
admissible concentrations as per the international and national standards, guidelines,
directive and regulations for human consumption and for agricultural purposes. In addition,
the results of previous studies on possible effects of the mine site on soils, stream sediments,
plants and surface water in the same area were discussed. Accordingly, soil samples in the
area had much higher metal concentrations compared to uncontaminated soil samples (106
times for Cu, 25 times for Ni, 10 times for Co, 5 times for Cr and 3 times for Mn). Some
heavy metals (including Cu, Pb, Zn, As, Cd and Fe) were concentrated on the fine fraction of
stream sediments. In all the plant species Cu, Fe, Mn and Zn contamination were detected. In
addition, it was not observed significant heavy metal pollution in the upstream of the Maden
stream, while in the vicinity of the mining plant and downstream of the stream remarkable
heavy metal pollution were detected.
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