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Su biitiin canlilarin yagamlarini siirdiirebilmeleri i¢in énemli bir ihtiyagtir. Gliniimiizde
kentlesme ve sanayilesmedeki artiy su kaynaklarinda potansiyel ve kalite acisindan
olumsuzluklara sebep olmaktadir. Bu nedenle mevcut su kaynaklarinin kalite arastirmalari
stirdiiriilebilir kullanim agisindan biliylik 6nem tagimaktadir. Inceleme alant olarak
secilen, Sandikli (Afyonkarahisar) Havzasi, Ege Bolgesi’nin I¢ Bati Anadolu boliimiinde
bulunmaktadir. Havzada yeraltisulart igme ve sulama suyu amaglari i¢in yogun olarak
kullanilmaktadir.

Su kaynaklarinin kalitesinin arastirilmasit amaciyla 4 donem (Ekim-2010, Kasim-2011,
Mayis-2011, Mayi1s-2012) 15 kaynak, 23 sondaj kuyusu olmak {izere toplam 38 lokasyondan
soguk su 6rnegi, 9 lokasyondan da termal su 6rnegi alinmistir. Inceleme alaninda soguk sularin
pH degeri 6.07-8.92, termal sularin ise 6.23-7.47 arasinda degismektedir. EC soguk sularda
122-844 pho/cm, termal sularda ise 1552-2387 pho/cm arasindadir. Soguk sularin sicakliklar
8.1- 23.16 °C, termal sularin sicakligi ise 54-82 °C arasinda ol¢iilmiistiir. Inceleme alaninda,
Kochisar, Resadiye ve Kizilburun bolgelerinden alinan 6rneklerde termal su etkilesimi ile
soguk yeraltisularinin sicakliklarmin arttigi goriilmektedir. Inceleme alaninda soguk sular
Ca-Mg-HCO,, karisim sular1 Ca-Mg-HCO,-S0O,; Ca-Mg-SO -HCO, ve derin dolagimli sicak
sular Na-Ca- éO -HCO, su kimyasi fa51ye51nded1r Sularin anyon katyon icerikleri ve fiziksel
parametreleri Dunya Saglik Orgiiti (WHO-2011), ABD Cevre Koruma Ajansi (EPA-2012)
ve Tiirk Igme Suyu (TSE-266, 2005) standartlarina uygundur. Agir metal igeriklerinde ise
bolgesel bazda artislar tespit edilmistir.

Inceleme alaninda soguk su &rneklerinin Al icerigi <1 — 1510 pg/l, As igerigi <0.5 — 24.5
ng/l, Fe igerigi <10-2301 pg/l, F konsantrasyonu <0.01-2.10 pg/l, Mn igerigi <0.05-433.4
png/l, Ni igerigi <0.2-128.8 ug/l ve B konsantrasyonu 5-341 pg/l arasinda degismektedir.
Termal su drneklerinde ise Al 1-<600 pg/l, As 611 — <3000 pg/l, Fe <10 -<10000 ng/l, F
3.39 -5.09 pg/l, Mn 14.13-220.13 pg/l, Ni <0.2-<300 pg/l ve B 717-2263 pg/l arasindadir.
Soguk yeraltisularinda tespit edilen As, Mn, Fe, Ni, Al ve F igeriklerinin yersel olarak igme
suyu standartlarini astig1 tespit edilmistir. Bu sular bazi bdlgelerde igme suyu olarak da
kullanilmaktadir. Yeraltisularindaki agir metal artisi genel olarak inceleme alaninda yogun
olarak gerceklestirilen tarimsal faaliyetlerle iliskilidir. Soguk yeraltisuyu 6rneklerinde Hiidai
kaplicast g¢evresinde sicak su etkilesimi ile iligkili agir metal artiglarida s6z konusudur.
Ayrica, Karacadren mevkiinde Al artiginin Sandikli lavlar ile kaya-su etkilesimine bagh
oldugu distiniilmektedir. Agir metal konsantrasyonlarindaki artig insan sagligi agisindan
risk tagimaktadir. Bu nedenle havzada risk tasiyan sularin igme suyu olarak kullanimi
denetlenmelidir. Hiidai kaplica sularinin ise As igerigi agisindan 6zellikle gocuklarda igme
kiirli olarak kullanimina dikkat edilmelidir.
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ABSTRACT

Water is important need to survival of all living creatures. Nowadays, potential and quality
problems of water sources observed due to increasing urbanization and industrialization.
Therefore, quality investigations of water sources are of great importance for sustainable
usage. Sandikli (Afyonkarahisar) basin which is selected investigation area is located in
inner west Anatolia of Aegean Region. Groundwaters are densely used for drinking and
irrigation purposes in the basin.

To determine quality of water sources in_four periods (October-2010, November-2011, May-
2011-2012), a total of 38 cold water samples were collected from 23 wells and 15 spring,
and thermal water samples were also collected from 9 thermal wells. The pH values of cold
and thermal groundwaters vary from 6.07-8.92, 6.23-7.47, respectively. The EC values of
cold and thermal groundwaters vary within a range 122-844 pho/cm, 1552-2387 pho/cm,
respectively. The temperature of cold and thermal groundwaters varies from 8.1-23.16 °C,
54-82°C, respectively. The temperature of cold groundwater increased in Koghisar, Resadiye
and Kizilburun regions due to mixing thermal water. Three hydrogeochemical water facies
have been determined for cold waters Ca-Mg-HCO , mixture waters Ca-Mg-HCO -SO ; Ca-
Mg-SO -HCO, and thermal waters Na-Ca-SO 4—H603. Major anions -cations analyses and
physical parameters in the analyzed groundwater samples, are found within the recommended
limits of World Health Organization (WHO-2011, U.S. Environmental Protection Agency
(EPA-2012) and Turkish Drinking Water Standards (TSE 266, 2005). The increases in heavy
metal contents were determined on a regional scale.

Heavy metal contents of cold water were determined as Al <1 — 1510 ng/l, As <0.5 — 24.5
ng/l, Fe <10-2301 pg/l, F <0.01-2.10 ng/l, Mn <0.05-433.4 pg/l, Ni <0.2-128.8 pg/l and
B 5-341 pg/l in the study area. These concentrations are Al 1-<600 pg/l, As 611 — <3000
pg/l, Fe<10-<10000 ng/l, F 3.39 -5.09 ng/l, Mn 14.13-220.13 pg/l, Ni <0.2-<300 ng/l and
B 717-2263 g/l for thermal water. The concentrations of As, Mn, Fe, Ni, Al and F of cold
groundwater exceed to drinking water standards as locally. These groundwaters are used as
drinking water in some locations of the basin. The increase of heavy metal in groundwater
is generally related to agricultural activities. Another increase of heavy metal of cold water
which is located in Hiidai spa around is also related to interaction with thermal waters. In
addition, the Al increase of cold groundwater originated from water-rock interaction with
Sandikli lavas in the Karacaoren region. The increase in heavy metal concentrations is a risk
to human health. Therefore, usage of these waters as drinking water should be controlled.
Due to As contents of Hiidai thermal water should be pay attention to use as drinking water
cure especially for children.
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