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Mezarliklar, yeraltinin litolojik ve jeolojik yapisina bagli olarak yeralt: sular i¢in 6nemli kirli-
lik kaynaklari haline gelebilirler. Mezarliklardan sizan su, gémiilii kalintilardan birakilan bazi
elementleri gevreye yayabilir. Gozenekli ve oldukca gegirgen volkanik tiifler tizerinde bulunan
Tebriz sehri ana mezarlig1 (ismen Vadi-e Rahmat) yeralti suyu rezervuart igin yiiksek kirlilik
riski tagimaktadir. Yillik yaklagik 9000 defin ve tiiflii akifer yapistyla bu mezarlik bolgedeki
yeralt1 suyu icin potansiyel kirlilik riski olugturmaktadir. Bélgedeki akiferde meydana gelen
etkileri ve mezarligin risk degerlendirmesini yapabilmek i¢in ii¢ model kullanilmistir: DRAS-
TIC yontem, Birlesik Krallik Mezarlik Gelistirme Hizmetleri (UKCDS) yontemi (2011) ve
Foster&Hirata (1988) yontemi. Tiim bu yontemler, bolgedeki yeralt1 suyunun orta dereceden
yliksek dereceye kadar risk olusturdugunu gostermektedir. Potansiyel kirliligi kanitlamak i¢in,
yeralt1 suyundan hem kurak hem de yagisl mevsimde mezarlik i¢i ve disindan numune alin-
mustir. Ornekler bir dizi fiziksel, kimyasal ve mikrobiyolojik parametreler acisindan incelen-
mis ve mezarligin icinden alinan 6rnekler ile yeralti suyunun akis yukarisindan alinanlara
kiyasla daha fazla Kalsiyum (Ca2+), Magnezyum (Mg2+), Siilfat (SO42-) ve Nitrate (NO3-)
konsantrasyonlarinin varligi tespit edilmistir. Ornegin WHO standardina gore Nitrat’in yeralt:
suyundaki konsantrasyonu 50 mg/1’ dir ve bu iyonun konsantrasyonu W1 numunesinde 136.9
mg/1’dir ve kalite katsayisi, WHO’nun kabul gérmiis diizeyinden 2.72 kat fazladir. Mikrobi-
yolojik analiz sonuglart EMB, TSA ve Pure-plate medyumlarda kiiltiirlenen 6rneklerde yiiksek
konsantrasyonlarda kolonilere isaret etmektedir Ornegin, W1 kuyusunda 2300 MPN/100 mL
fekal koliformu ve 110,000 MPN/100 mL toplam koliform saptanmistir. Bu kirleticiler ayn1
zamanda sulama ve icme amaglariyla kullanilan Iran’a 6zgii geleneksel yatay galeriler olan
Kanatlari’da (Qanat) kirletmektedir.
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ABSTRACT

Cemeteries may become an important source of pollution for groundwater depending mostly
on the underlying lithology and geological structures. Water that percolates through ceme-
teries may disperse some elements of the interred remains to the environment. Sitting on po-
rous and highly permeable volcanic tuffs with annual burial around 9000 corpse, the main
cemetery of Tabriz city (named Vadi-e Rahmat) poses a high potential risk of contamination
to the groundwater reservoir. In order to evaluate the vulnerability of the aquifer of the site
and the risk assessment of the cemetery, three models were used: DRASTIC method, United
Kingdom Cemetery Development Service (UKCDS, 2011) method and Foster & Hirata (1988)
method. All these methods predict moderate to high risk of the cemetery for the groundwater.
In order to prove the potential pollution, groundwater was sampled from inside and around
the cemetery both in dry and wet seasons. Analyzing the samples for a range of physicochemi-
cal parameters indicated the presence of relatively higher concentration of Calcium (Ca2+),
Magnesium (Mg2+), Sulphate (S§042-) and Nitrate (NO3-) in the samples collected inside the
cemetery compared to those taken from the up gradients of groundwater. For instance, WHO
standard of nitrate in groundwater is 50 mg/l and concentration of this ion in sample W1 (insi-
de the cemetery) is 136.9 mg/l. Thus, quality coefficient is 2.74 times more than WHO permis-
sible level. The results of microbiological analysis indicated a high concentration of colonies
in the samples cultured in EMB, TSA and Pour-plate mediums in down gradient samples. For
example, in well W1, 2300 MPN/100 mL of fecal coliform and 110,000 MPN/100 mL of total
coliform were detected. These pollutants have also contaminated Qanats, the Iranian traditio-
nal horizontal galleries used for irrigation and drinking purposes.
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