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HIDROJEOLOJI OTURUMU

KAZANPINARI KARST KAYNAGI BOSALIMINA KUYU HIDROLIGI
YONTEMLERININ UYGULANMASI

THE USE OF WELL .HYDROLIC METHODS IN KAZANPINARI KARSTIC SPRINGS DISCHARGE

fhsan TASKIN DSI 132 Sube Miidiirliigii, Elmali / ANTALYA
Onder YAZICI DSI 13, Bélge Miidiirliigii, ANTALYA

0Z: Kazanpman Elmali polyesinin en. 6nemli su kaynagidir. Bolgede son yillarda yasanan kuraklik nedeniy-
le kaynak bosalimi ortalama 2,16 m’/s iken 191 yilinda 0,290 m°/s ye kadar diismiistiir..

Kaynagin gelistirilmesi amaciyla DSI tarafindan, yapilan ¢aligmalar kapsaminda su noktalarindan
glinliik rasatlar alinmistir.

Rezervuar kirectaslar1 iizerinde acilan arastirma kuyulart akiferin hidrolik 6zelliklerini tam olarak or-
taya koyamamaktadir.

Akiferin hidrolik ozelliklerini ortaya cikartmak amaciyla kaynaklar, pompaj kuyusu:; diger arastirma
kuyulari, rasat kuyusu olarak, diisiiniilmiistiir. Kaynakta debi diizenli olarak azaldigi, icin kademeli pompa de-
neyi yapiliyormus gibi diisiiniiliirek Aron-Scott (1965) yontemiyle sonuclar degerlendirilmistir.

Bu calisma sonucunda akiferin sig ve. derin, seviyelerinde hidrolik 6zelliklerin farkli oldugu» ayrica aki-

fer icerisinde degisik, yonlerde de akiferin. hidrolik, 6zelliklerinin degistigi tesbit edilmistir,

ABSTRACT : Kazanpmar springs is the main, discharge of Elmali Polve. Although average springs dischar-
ge is about, 2.16 m’/s it is decreased 0.290 mtys in 1991 because of dry season.

The investigation has been made by DSI for improving of the springs. The water levels in wells and
descharge measurment were taken daily during this investigation.

The- wells drilled on rezervuar carbonate rocks are not showing the characteristics of hydrolic proper-
ties of aquifer.

To know the hydrolic properties of aquifer springs as a pumping well : And the others well were used
as a measurment wells. Discharge in. springs is decreasing- regularly that is why it was thought as if decrea-
sing flow pumping in well and the characteristics of aquifer calculated by using Aran - Scot (1965) method.

As aresu.lt of this investigation it was found that the characteristics of the aquifer properties are diffé-
rant in shallow and deep : on the other hand there is also différant depends on. direction.
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ELMALI KAZANPINARI KARST KAYNAKLARININ GELISTiRILMESI

THE IMPROVE OF KAZANPINARI KARSTIC SPRINGS IN ELMALLI

Onder YAZICI DSI 13. Bolge Midiirliigii, ANTALYA
Ihsan TASKIN DSI. 13:2. Sube Miidiirliigii, Elmali/ANTALYA

OZ: Elmali ilgesinin 10 km giineybatisinda yeralan Kazanpinan Karst Kaynaklan Elmali polyesinin en énemli
kaynak bosalimidir. 492 km’ lik drenaj alanina sahip olan Kazanpinan kaynaklarinin 15 yillik akim ortalamasi
2,16 m’ /s dir. Son yillarda bolgede yasanan kuraklik nedeniyle kaynaklarin debisi 1991 yili Subat ayinda
0.290 nfifs ye diigmiistiir.

Elmali ovasindaki DSI Elmali, Mursal, Tavullar, Pirhasan, Yuva sulamalannin ana su kaynagi olan
Kazanpinan kaynaklarindaki kuraklik doneminde debinin azalmasi yoredeki elma bahgelerinin kurumasina
neden olmustur.

Kazanpinan kaynaklarinin rezervuan olan Mezosoyik yash kirectaglan tizerindeki kuyularda su se-
viyesi normale gore 1991 yilinda 2.0 m diigmiistiir...

Bu calismada» Kazanpinan kaynaklarinin yagigli donemde bosa akan suyunun rezervuaida depolan-
masi ve bu. suyun sulama mevsiminde sulamada kullanilmasi olanaklari arastirilmigtir. 12 Subat-5 Nisan ta-
rihleri arasinda Kazanpinan kaynaklarinin onii batardo ile kapatilarak rezervuarda su depolanmistir. Rezer-
vuardaki depolama sirasinda kaynaklarin ontindeki golde ve rezervuar tlizerindeki kuyularda gilinliik su
seviyesi rasatlar1 yapilmistir.

Sulama mevsimi sonrasi rezervuardaki su bosaltilmis» yapilan su seviyesi ve debi Olgiimlerinden ya-

rarlanilarak rezervuarda 4,5 hm’ su depolanabildigi saptanmustir.
Bu calisma» jeolojik yapist geregi karstik kaynaklarin ¢ok yaygin oldugu lilkemizde yapilacak
¢aligmalara Ornek olmasi agisindan ilgingtir.

ABSTRACT: Kazanpinar karstic springs located 10 km. sw of Elmali village is the main discharge of Elmali
Pol ve. Annual disharge of 15 years of the Kazanpinar springs which has 492 km’ drainage area is about 2.16
m’/s. Springs discharge decreased 0.290 m’/s in February 1991 because of dry season,

Apple Gardens in Kazanpinar irrigation area were dried becau.se of that decreased of discharge of Ka-
zanpinar springs which has main springs of DSI Elmali. Mursal. Tavullar. Pirhasan. Yuva irrigation.

Water level in the wells made on the rezervuar of Kazanpinar springs which is composed of carbonate
rocks aged Mesozoic is 2.0 m less than normally; <,

By this investigation we are looking for the storage and usage possibilities of unusagc water which
ran down from Kazanpinar springs at the wet season.

From February 12 to April 5 in front of the Kazanpinar springs was bended with clay and the water
was stored in the rezervuar, The water lavels where are the lake .in front of the springs and the wells made
on. the rezervuar were: measured daily during the storage.

The storage water in rezervuar was emptied after the irrigation season. By using the water levels and
discharge measurments. It is fixed that 4.5 hm’ water can be- deposit in the rezervuar on this way.

In our country karstic springs are very abundant. Because of this reason,, this investigation is very in-
teresting model for the further researches.



98 46« TURKIYE JEOLOJI KURULTAYI 1993 BILDIRi OZLERI

KIRKLAR.ELI-EOSEN KIRECTASLARININ YERALTISUYU VARLIK VE
. VERIM ARASTIRMASI.

GROUNDWATER PROSPECTING AND PRODUCTION CAPACITY DETERMINATION OF EOCENE
AGED RESIFAL KARSTIC LIMESTONE

Ahmet ERCAN ITU Maden Fakiiltesi, Jeofizik Miih. Boliimii» Ayazaga, [STANBUL

0Z: Istanbul, Kiiciikcekmece Golii kuzey-batisinda Derekoy Ciftligi dolayinda yiizeylenen Eosen, yash
Kirklareli Kirectaglannin yeraltisuyu dorumu jeofizik ve hidrojeolGJik yontemlerle arastirilmigtir. Jeofizik ola-
rak 1000-1200 metre acilimli 50 Schlumberger derin elektronlart ile 6nceden alinmig 100 tane elektrolar ve
dogal uglasma olgiileri degerlendirilmistir. Hidrojeolojik olarak, formasyonlarin su verme durumlari ile bunlar
icinde acilmig su. tiretim delgilerinin verim-zaman-beslenme iliskileri ¢aligilmistir.

Arazide en 6onemli yatak Sogucak Formasyonunu olusturan resif al ki rectasl aridir. Gozenek ve
gecirgenligi biiyiik olan bu birimin konumu temel kaya Paleozoikle (Trakya formasyonunun) yiikseltileri ve
Eosen zamani Oncesi faylanmalarla olugan taracalann yerleri ile < denetilmektedir. Bu giinkii topografya bigimi
Eosen'den beri degismediginden» formasyonunun goriilmedigi yerlerde» arazinin tepelik kisimlari, altinda ola-
bilecegi diislinlilmiis ve bu. durum jeofizik olgiilerle arastirilmistir.

Ispattakule derenin, Derekdy Ciftligine getirdigi su 0.158 10° m® / yildir, Derekéy Ciftligine diisen
yagis 3.5 10° m’ yib> buna gore R, akis katsayis1 % 4.5 ile % 10 arasidir.,

Ciftligin s« gelir kaynaklari; yagis, Ispartakuledere akisi vs komsu, bolgelerden yere sizan ve yatagim,
dolduran sulardir. Bunlarin iiciiniin toplam miktar1 1.30x10° m’ / yil, bu da yatak dolulugunun 1/3ii kadardir ve
41 it/sn lik yilda ortalama doldurma hizina denk gelir. Ciftligin su gider kaynaklan ise; buharlasma, pinarlar,
yeraltindan gole bosalma, ve yapay derin kuyularla cekimler bicimindeki bosalmalardir.

Calisma alaninda lekeler biciminde goriilen resif adalarinin toplam yiizey alam 0.95x10° m® , ortalama
kaya hacmi 51x10° m>» ortalama bosluk hacmi 8.6x10° m3 tiir. Bosluklar icinde dolu olan durgun su miktar
1.3 10° m’ olup, 41 It/sn'lik cekimle bir yilda bosaltilabilir. Eger, bu kadarlik beslenme siirekli olsa. resiflerden,
iiretilebilecek engok su miktar1 41 It/sn olmalidir. Ancak, resiflerin bir ¢ogu yiizeylenmedigi ve derinde ye-
raldig1 icio. bu. deger 3-4 katsayisi ile carpilip 82-170 It/sn'e dek ulagmasi olasidir.

Ciftlik alaninda gecirimsiz temel kaya iizerinde su tutan kaya+zemin hacmi 260x1 O° m’ , bunun su ya-
taklama (su. alma) hacmi 48x10° m’ ,» bosluk igindeki duragan su miktar1 (su dolulugu) 3.42x10** m’ tiir,.
Yataga hic: su eklemeden., yatak icindeki bu suyu tiiketmek icin 108 It/sn ile cekmek gerekir.

Su verimi (Q) kuyunun havzadan uzakligina gore degisir. Havza kenarinda Q, eksendekinin yarisi,
yamagta eksenin 0.25 kadardir. Yaklagik iliski Q = 33 e-2.57 x'tir.

Sogucak formasyonu su verimi Sazlidere ve Ceylan formasyonlarinin iki kati kadardir. Derekoy
Ciftliginde Sogucak. formasyonu icinde Q- verimi ile H-kiregtasi kalinligi, ve D- diigiim, arasinda izleyen
iligkiler bulunmustur;

~ Q=0.8H""ve Q=36.25 - 0.22D; Resif al kiregtasi ortalama kalinlig1 20 ile 70 metre, verimi Q' 13 ile
46 It/sn, D disimi 42 ile 105 metre dir. Verimin 15 It/sn tizerine ¢ikmasi i¢in H'nin 40 metre lizerinde olmasi
gerekir. 0- arttikca D- diigiimii azalmaktadir.

Resiflerdeki yillik su geliri ise 0.596x10° m* / yil (19 It/sn), su gideri ise 0.846 x 10 m"m’ /vl olup 26.8
it/sn"e denk gelmektedir. Diger bir deyisle resiflerden 7,8 It/sn fazla su ¢ekilerek, bosluklardaki su yedegi her
yil 0.224 x10° m’ / y1l eksiitilmektedir. Yanal beslenmenin yeterli olmasi durumunda bu agik karsilanabilir.
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Kisaca Ciftlikte birimlerden su tiretilmek istenirse alinabilecek giivenli su tliretim miktar1 41 it/sn, ye-
raltinda yedek su miktar1 ise 108 It/sn dolayindadir. Ortii altinda kalan yataklarin iiretimi beklenen su mik-
tarin1 3,4 kat arttirabilir.

Yapilan ¢aligmalarin ortak yorumu ile arazi» su iiretimi potansiyeline gore dorde ayrilmistir. En. zengin
kaynaklar Yasemin Tepe (Ciftlik evleri) dolayindadir. Tepenin giineyinde K1SD dogrultusunda gecen olasi
fay yeralt1 sularinin kuzeyde toplanmas igin adeta bir yeralti baraji yapmaktadir. O nedenle bt1 kesimde deli-
nen Ug¢ delgi Yi, Y2, Y4 20 It/sn lizerinde su 5 metre diisiimle elde edilmistir. Uretimi arttirmak yeni yeni
kuyu yerleri 70 ile 130 metre derinliklerde arazi icine en uygun bicimde serpistirilmistir.

ABSTRACT: Geophysical and hydrogeological methods were used, in combination» to determine ground
water potential of Eocene aged Kirklareli karstic limestone.» that outcroped around. Derekdy Farm. at. NW cor-
ner of Kiigiikgekmece Lake of Istanbul» Turkey.. Geophysical surveying confines 50 D.C electrical soundings
with Schtumberger array» expending up to r = 600 meters> in addition to another 100 soundings, collected in
previous works with expansions, varying 25 to 150 meters» with the same array. Self potential, measure-
ments was also conducted with a leap-frog technic. By hydrogeological. surveying, we completed a detailed.
geological map and determined hydrolic parameters of each water well by measuring yield-time-charge rela-
tionship.

Most important aquifer is Sogucak formation which is consisted of resif a! limestone; Impermeable Pa-
leosoic morphology and terraces resulted from faulting mechanisms before Eocene time controls location and
size of such a porous and permable aquifer. Present topography has not changed since Eocene time. Therefo-
re hill sides of the field were considered as targets t0* deleneate hidden aquifer and then geophysical, sur-
veying; were directed to aim such a consideration.

Total surface water carried by Ispaxtakule Creek, which crosses the field, is 0.158x1Q° m’ / year. Total
precipitation falls in the. farm is 3.5x10" m’ / year and R_ flow coefficient is between. 4.5 and 10 %.

Precipitation» creek and lateral leakage are three components of collected total water which is about
1.13x i0™ m’ / year, which is 1/3 portion of the accumulation capacity of the aquifer. It means that in come rate
of ground water is about 41 It/sn. Evaporation» streams, underground leakage to the lake and ground water
wells are components of ground water discharge.

Resifal limestone outcropped as about 200 x 200 meters size whick has a total surface area of
0.95x10° m® and volume of 5I1xiO° m’ and cavity of 8.6xIQ m’ . Accumulated static groundwater amount in
cavity is estimated about 1.3x10° ra’ which can. be consumed with a 41 It/sec rate, in one year period. This is
also expected upper most limit of the extraction of ground water. However» it is wise to. multiply this amount
by 3 or 4 since some of aquifer obscured by overburden layers, Then it reaches up to 82 to 170 It/sec total
production rate. Adding this other formations, total soil and rock volume to hold water goes up 260x10° m’ ,
Total cavity volume of this is about 48x1Q° m® and saturation is about 3.42xiO° m® . In this case to emty such
a reservoir in a year one needs to produce water with a. rate of 108 It/sec.

Production rate: of a. well depends upon the location.. It is 50 % and. 25 % of'the yield at creek axes, at
bank and at hill side of the basin, recpectively Mathematical relation, is approximately Q = 33 e-2.57 x.

Yield of Sogucak formation is two- times bigger than that of Sazkdere formation. Relations between Q-
yield with» H-aquifer thickness and D- water drop are Q= 0.8 H’-’ and Q= 36.25-0.22 D.

For resifal limestone» average thickness (H) is 20 to 70 meters, yield (Q) is 13 to 46 It/sec> drop (D),
42 to 105 meters... In order to exceed 15 It/sec, production, rate» H-aquifer thickness should be larger than 40
meters. There is inverse relationship with Q end D»

Presently» estimated total ground water in come of resifal limestone is about 0.5 96 10° m’ / year (19
It/sec)-, discharge is about 0.846 m’/year (26.8 It/sec)., Therefore 7.8 It/sec difference causes 0:224 10° m’ /
year' deficiency in. the reservoir. Such, a gap could be. completed b lateral charge of ground water> only.
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ASAGI DALAMAN PROJESI BARAJ YERLERININ MUHENDISLIK
JEOLO JISI

'THE ENGINEERING GEOLOGY OF DAM SITES WITHIN ASAGI DALAMAN PROJECT

Erdal SEKERCtOOLU DSI Genel Midiirliigii Jeoteknik Hizmetler ve YAS Dairesi Baskanligi,
ANKARA

0Z: Asagi Dalaman Projesi giineybati Aoadoluda Dalaman havzasi icinde yeralir. Proje, genel ozellikleri
itibartyla mevcut hidroelektrik potansiyelin gelistirilmesini hedef almakla, buna ek olarak akkoprii baraj
goliinde birakilacak bir miktar hacim ilede taskinlar1 kontrolii amaclamaktadir.

Dalaman projesi 4 kademeden olusur. Birinci kademe 108,5 m yiiksekliginde beton agirlik tipinde Sami
Soydani baraji, 5000 m uzunlugunda enerji tiineli ve 175 000 kw giiclinde santral; ikinci kademe 92,5 m
yuksekliginde kaya dolgu tipinde Narli baraji, 5725 m uzunlugunda enerji tiineli ve 135 OO0 kw gliciinde
santral; lclinci kademe 110,5 m yiiksekliginde kaya dolgu tipinde Akkopri baraji ile 115 OO0 kw giiclinde
etek santrali; dordiincii kademe ise 45 m yliksekliginde kaya dolgu tipinde Dalaman baraji» 4300 m
uzunlugunda enerji tiineli ve 50.000 KW giiciinde santraldan olusmaktadir,

Proje alaninda bulunan jeolojik birimler temelde yeralan otokton seriye ait Aktas kirectasi ve Gokseki
fligi, bu seri lizerine bindirmeli olarak gelen Cehennem kiregtasi, Karapinar flisi, demirli melanji ve
peridotit-serpantinden olugan allokton seri ile bu serileri orten gen¢ sedimanter birimlerden olusmustur. Tim
bu litolojtk birimler hidrojeolojik yonden farkli Ozellikler gosterir. Bu birimlerden Aktas kirectast ve
Cehennem kiregtasi gecirimi!, diger birimler' ise gecirimsizdir*

Bolgede karstik v egecirimli 6zellikteki bu kiregtaslanndan ¢ikan kaynaklann uzun ve kurak yaz
sonlarina kadar 6nemli bosalimlara sahip olmasi ve debilerindeki degisimin kiigiikligii karst sistemindeki
yeraltisuyu dolasiminin agir ve gecikmeli oldugunu gosterir. Havzada yeralan gecirimli 6zellikteki birimlerin
su iletim ozellikleri tektonik yapiya,, karsilagma sekline ve karst erozyonuna', altindaki geg¢irimsiz Ozellikteki
otokton birimlerin tavan topografyasina bagimli olarak degisir. Bu nedenle bolgede degisik kotlarda kaynak
bosalimlar1 ve yeraltisuyu seviyeleri goézlenmektedir.

Dalaman havzasi i¢inde yapimi dislintilen baraj yerleri gecirimlilik ve topografik ozellikler dikkate
alinarak genellikle peridot! t-serpan ti nier lizerinde projelendirilmistir. Ancak gol alanlarindan gecirimli
ktrectaslan kanali ile havza disina su kagagi olabilecektir.

ABSTRACT: Asagi Dalaman. Project comprises Dalaman basin in the Southwest Anatolia.. The aim of
project is generally to develop the existent hydroelectrical potential and also to control the flood by the
accumulation of water in the reservoir of Akk6prii Dam.

Dalaman Project is composed of four steps. First step is Sami SOYDAM Dam which is concrete
gravity type and 108.5 m. in height. Besides, a headrace tunnel is 5000 m long and a powerhouse in 175000
kw. Second step is Mark Dam which is rockfilled type and 92.5 m. in heigh,, a headrace tunnel in which 5725
m. long a powerhouse in 135000 kw; Third step is Akkoprii Dam which is rockfilled type and 110.5m. in
height, a powerhouse which has 115000 kw. The fourt step Dalaman Dam which is rockfilled type and 45m.
in heigh, a headrace tunnel in which is; 4300 m. long» a powerhouse in 50000 kw.

If we introduce the geological units in the project area» we can see that the autochthones series in that
include Aktas limestone and Gokseki flysh head been overthrusted by allochthonous series which are
composed of cehennem limestone, Karapinar flysh. Demirli Melange» and peridotite serpantinite. And these
series had been covered by sedimantary units... All of these, lithological units show very different features: in
the view of hydrogeology. Aktas limestone and Cehennem, limestone units are pervious; and. the. others in the
area are impervious units.

It shows that ground water circulation is low and delayed as a result of very little change, even at arid
season» in discharge of the spring water that issue from these limestones®

Water conductivity properties of pervious units within basin changes related with tectonicsm, shape
and erosion of karstification» and water conduetivtiy properties of underlying impervous allochthonous units
which is related by crown topography,. That's why, spring water and ground, water table can be observed at
different elevation in the areca. The dam site within Dalaman basin had been generally projected on the
peridotite serpantinite by considering impervious ness and properties of topography. It could be possible
water seepage from the reservoir to out of the basin through pervious limestone.





