Salihli Sicak Sularinin Hidrojeokimyasal Ozellikleri
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Salihli jeotermal alanlar1 Manisa ili’ne yaklastk 72 km uzaklikta, Gediz Grabeni’nin giineyinde yer
almaktadir. Kursunlu Kaplicasi, Sart Camur, Ufiiriik ve Caferbeyli jeotermal alanlar1 olmak iizere dort
grupta incelenebilir. Calisma alaninin temelini gnays, mikasist, fillit, kuvars sist, mermerlerden yapili
Menderes metamorfikleri olusturur. Menderes metamorfiklerinin yas1 Pre-Kambriyen olarak
belirlenmistir (Dora ve dig., 1995). Neojen tortul birimleri bdlgede farkli fasiyeslerden olugsmakta ve
Acidere, Gobekli ve Asartepe formasyonlar1 olarak adlandirilmaktadir (Emre, 1996). Acidere formasyonu
genellikle ortiilii akarsu ortaminda olugmus kirintili tortullar (¢akiltasi, ¢akilli kum ve kiltagi-camurtagi)
seklindedir. Gobekli formasyonu cakiltasi, kumtasi ve kiregtasindan olugur. Asartepe formasyonu kumtasi
ardalanmali ¢akiltaglarindan olusmaktadir. Bu birimler Menderes metamorfiklerini diisiik agil1 bir normal
fay ile orter. Bu normal fay “ayrilma fay1” olarak tanimlanmistir (Emre, 1996). Peklesmemis kirintili
tortullardan olusmus Kuvaterner aliivyon bolgedeki en geg birimdir.

Inceleme alanin icerisindeki Menderes Masifi’ne ait karbonatli kayaglar (mermer ve dolomitik mermer)
karstik ve ¢ok catlakli olmalarindan dolayr gecirimliligi yiiksek olup, sicak ve soguk su kaynaklari i¢in
akifer olustururlar. Baz1 yerlerde Menderes metamorfiklerinin gnays ve kuvars-mikasistleri de jeotermal
sistemlerin akiferi olma Ozelligi gosterirler. Menderes metamorfiklerine ait sgist ve fillitlerin
gecirimlilikleri oldukca diisiiktiir. Ortiilii akarsu ortamimnda olusmus kotii cimentolanmus kil diizeyleri
iceren Neojen tortul kayaglar ise hidrojeolojik acgidan gegirimsiz veya az gegirimli olmalar1 nedeniyle
jeotermal sistemlerin Ortli kayacini olusturmaktadirlar. Bélgede genis bir yayilim sunan aliivyon soguk
sular i¢in akifer 6zelliginde olmasi agisindan 6nemlidir. Sicak akiskanin taginimi yeraltindaki fay ve kirik
hatlar ile saglanmaktadir.

Kursunlu Jeotermal Alani’ndaki sicak sularin kaynak ¢ikis sicakliklar: 42°C ile 55°C arasindadir. Bununla
birlikte kuyularda 6l¢iilmiis 51°C ile 114°C arasinda degisen akifer sicakliklari ve 40 ile 80 L/s arasinda
degisen debide akigkanlar bulunmaktadir. Sart-Camur jeotermal alanindaki sicak sular, 44°C kaynak ¢ikis
sicakligr ve yaklasik 5 L/s debiye sahiptir. Sart-Camur Jeotermal Alani’ndaki sicak sular banyo ve
balneolojik amaglar igin kullanilmaktadir (Tarcan ve dig., 2005). Kursunlu sahasi jeotermal sistemler
agisindan grabenin en 6nemli bélgesidir. Aralik 2001 yilinda Salihli ilgesi’nde 1500 konut 1sitilmaya
baslanmistir. Bélgede kuyu ve kaynaklardan elde edilen termal sular konut 1sitmaciligt basta olmak {izere
sera 1sttmaciligl, banyo ve tedavi amacli kullanilmaktadir. Caferbeyli jeotermal alaninda ilk kuyu 1990°da
acilmigtir ve 1198 m’de maksimum sicaklik 155°C olarak dl¢lilmiistiir. Yaklasik 2 L/s olarak elde edilen
diisik debi nedeniyle acgilan kuyudan {iretim yapmak ekonomik olarak miimkiin olmamistir
(Karamanderesi, 1997). Ufiiriik alaninda mineralli kaynaklar ve kuyular ile dogal gaz cikislari
bulunmaktadir. Bu alandaki sularin dogal kaynak ¢ikis sicakligi 31°C olup, yaklasik 0.4 L/s debiye
sahiptirler.

Cevresel izotop analizi (Ozgiir, 2003) sonuglar1 sicak sularin meteorik kokenli ve genel olarak derin
dolagiml1 ve yiiksek sicaklikta su-kayac etkilesimine sahip olduklarini gostermektedir. Inceleme alam
icerisindeki sularm Uluslararas1 Hidrojeologlar Birligi’'ne (AIH) gore smiflanmasinda; Kursunlu ile
Caferbeyli, Sart Camur ve Ufiiriik sicak sulari sirastyla Na-HCO;, Na-Ca-HCO; ve Ca-HCO; su tipini
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gostermektedirler. Bolgedeki soguk sular ise sicak sulardan farkl fasiyes 6zelliklerine sahip olup, Na*?,
Ca”, HCO; ve SO;” iyonlarinin egemen oldugu sulardir. Sicak sularin ¢esitli kimyasal
jeotermometrelere gore hesaplanan akifer sicakliklar1 50°C ile 200°C arasinda degismektedir. inceleme
alanindaki sicak sular, karbonat minerallerini (kalsit, aragonit ve dolomit) g¢okeltici 6zelliktedir. Bu
nedenle, jeotermal sularin kullanimi sirasinda kuyularda ve iletim hatlarinda kabuklagma problemleriyle
karsilagilmaktadir. inceleme alanindaki sicak sularda bor miktar1 ulusal ve uluslararas su standartlarina
(TS-266

, 1997; WHO, 1996 ve USEPA, 1994)

gore yiiksektir. Bu durum tarimsal alanlarda olumsuz etkilere neden olmaktadir.
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ABSTRACT

Salihli geothermal fields are about 72 km far from Manisa and are located in southern rims of Gediz
Graben. These can be investigated as Kursunlu Spa, Sart-Camur, Ufiiriik and Caferbeyli geothermal
fields. Geological map by Emre (1996) were used to identify geothermal system models. The basement of
the study area consists of Menderes Massif rocks that are made up of metamorphics as gneiss, mica
schists, phyllites, quartz schists, and marbles. The proposed ages of the Menderes Massif metamorphic
rocks are Pre-Cambrian to Paleocene (Dora and others, 1995). Neogene sedimentary units occur in
different facies in this area and are called as Acidere, Gobekli and Asartepe formations. The Acidere
formation is mainly made up of alluvium fan deposits (pebbles, pebbly sandstones, claystone-mudstones).
The Gobekli formation is mainly made up of conglomerate, sandstone, limestone. The Asartepe formation
consists of conglomerates comprising sandstone intercalations. These units overlie the Menderes Massif

rocks with a low-angle normal fault. This normal fault was identified as the ‘detachment fault’ (Emre,
1996). The Quaternary alluvium, which is made up of unconsolidated granular sediments, is the youngest
unit in the region.

The permeability within the Menderes Massif rocks is highly variable. The carbonates (marbles and
dolomitic marbles) of the Menderes Massif rocks are highly fractured and karstified and act as an aquifer
for both cold ground waters and thermomineral waters. Gneiss and quartz-schist units of the Menderes
Massif act as aquifers of geothermal systems at some locations. Schists and phyllites have relatively low
permeability. The Neogene terrestrial sediments, which are made up of alluvial fan deposits including
poorly cemented clayey levels, have very low permeability as a whole and may locally act as cap rocks
for the geothermal systems.

Alluvium that extends wide in the region is the most important unit for cold ground water aquifer.
Transport of thermal fluid is provided by fault and fractured zones.

The thermal waters in the Kursunlu geothermal fields have outlet temperatures between 42 to 55°C in
springs. But, aquifer temperatures and discharges in wells vary between 51°C to 114°C and between 40 to
80 L/s, respectively. In Sart-Camur geothermal field, thermal waters having 44°C temperature discharge
at a rate of 5 L/s. Thermal waters in Sart-Camur geothermal field are now used for bathing and
balneological purposes (Tarcan and others, 2005). Kursunlu geothermal field is the most important area of
the graben in point of view of geothermal fields. 1500 residences in Salihli town have been heated by
geothermal energy since December 2001. All the thermal waters from wells and springs have been used
for district heating, greenhouse heating, bathing and medicinal purposes. At Caferbeyli the first well was
drilled in 1990 and the maximum downhole temperature was found to be 155°C at 1198m. Owing to the
low discharge rate approximately 2 L/s, economic fluids production was not possible from this well
(Karamanderesi, 1997). The Ufiiriik area has mineral springs, wells and natural fumaroles. Outlet
temperature of waters is 31°C with low discharges of approximately 0.4 L/s.



Results of environmental isotope (Ozgiir, 2003) and chemical analysis show that thermal waters are of
meteoric origin and generally have water-rock interactions under high temperature conditions. According
to International Association of Hydrogeologists (AIH) chemical classifications, waters in the study area
reflect the water types of Na-HCO;, Na-Ca-HCO; and Ca-HCOs in Kursunlu and Caferbeyli fields, Sart-
Camur and Ufiiriik, respectively. Cold waters are mainly dominated by the HCO3™ and SO4~ ions, with

Nat2, Cat2 and Mg*2 cations. Calculated reservoir temperatures according to different geothermometers
vary between 50°C to 200°C. Thermal waters in the study area are oversaturated with respect to carbonate
minerals (calcite, aragonite and dolomite). Thus, these are most likely to cause scaling problems in
production wells and transmission lines using thermal waters. According to national and international
water standards (TS-266

, 1997; WHO, 1996 and USEPA, 1994)

boron contents of the thermal waters are quite high. This causes unfavorable effect in agricultural region.
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