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Kayseri, Tiirkiye'de igme sulariin tamaminin yeraltisuyundan (kaynak ve kuyu olarak) karsilandig1 6rnek
kentlerden birisidir. Kayseri kenti 600.000’in iizerindeki niifusu ile ev ve isyerlerinde musluklarmndan
memba suyu kalitesinde (sertlik 9-12° Fr arasinda) su akan, Tiirkiye'de, belki de diinyadaki tek 6rnek bir
sehir durumundadir. Bu durum, kentin yakin ¢evresinde ¢ok genis bir yayilima sahip olan volkanik
kokenli Erciyes Dagi ile ilgilidir. Kentin igme ve kullanma suyu Erciyes dagmin ovaya yakin eteginden
tek noktadan ¢ikan, 150 — 350 L/sn debili bir kaynak suyu ile (Bestepeler Kaynagi) yine Erciyes'ten (ayni
bolgeden) beslenen ve kentin iizerinde kurulmus oldugu ovada acilmis elli (50) dolayinda sondaj
kuyularindan alinan sulardan saglanmaktadir. 2004 y1l1 verilerine gére sebekeye yilda toplam 45.357.292
metrekiip su verilmis, bu amagla kullanilan enerji ise yilda toplam 22,594,056.-kWh olmustur. Buna gore
birim maliyet 0.498 kWh/m® olmustur. Bununla birlikte, mevcut kaynak ve kuyularin tamam giiniimiizde
kent yerlesim alan1 igerisinde kalmis durumdadir. Ayrica kentin 1997 yilina kadar olan kat1 atiklari, kent
merkezine yakin iki ayr1 bolgede 10 -15 yil siirelerle depolanmis durumdadir. Gilinliimiizde kentin kati
atiklart kent yerlesiminin 15 km kadar disinda diizenli depolama seklinde toplanirken, altyapi
kanalizasyon sistemi de tamamlanmis olup, toplanan atiksular sehrin 10 km kadar batisinda kurulmus
“fleri Aritma” sistemine sahip bir tesiste aritildiktan sonra Kizilirmaga verilmektedir

Kentin igme ve kullanma suyunun alindig1 akifer sistemi, genel anlamda “Catlakli Kaya Akiferi” tiiriinde
dir. Bolgedeki gozlenen kayag tiirleri bazalt, andezit ve bunlarin tiif ve aglomeralari seklindedir. S6z
konusu kayag tiirlerinden herhangi birinin ¢ok genis alanlarda devamliligin1 gorebilmek zordur. Kent
icme ve kullanma sularinin alindig1 bolgedeki akifer sisteminin beslenimi ¢ogunlukla Erciyes daginin
yiiksek kotlar1 oldugu igin su alinan akiferler genelde “basingli akifer” sistemi seklindedir, Basingli akifer
kirik ve ¢atlakli bazalt, andezit ve bunlarin tiif ve aglomeralarindan olusurken ortii niteligindeki kayaclar
genelde masif veya az kirik ve gatlakli bazaltlardan olusmaktadir. Akifer sisteminin beslenim alaninin gok
genis ve Ozelliklede ¢ogunlukla kar erimeleri seklinde beslenim 6zelligine sahip olmasi nedeniyle akifer
verimleri yiiksektir.

Bu caligmada, 1970°1i yillarda debisi 350 L/sn iken 2004 yilinda 150 L/sn ye kadar diisen ve kent
yerlesim birimi igerisinde yeralan, bdlgenin en dnemli igme suyu kaynagi olan Bestepeler kaynaginda
yapilan “‘kaynak gelistirme “ ¢aligmalar1 6nemli bir yer tutmaktadir. Bestepeler kaynagi, bolgedeki basigli
akiferin st oOrtli tabakasi durumundaki bazaltlarda gelismis bir kirik-gatlak sisteminden bosalmaktadir.
Bilindigi iizere, Catlakli Kaya Akiferleri’nden ¢ikan kaynaklarin goriiniir debilerinin arttirilmasina
yonelik yapilan “Kaynak Gelistirme” calismalarinda, dncelikle bilimsel incelemeler yardimiyla “Kaynak
Bosalim Mekanizmas1” nin tam anlamiyla ortaya konulmasi gerekir. Aksi durumda kontrolsiiz ve
bilingsiz olarak yapilacak patlatma ve benzeri uygulamalar, mevcut olan suyun da kaybolmasina neden
olabilir.. Bu amaca yonelik olarak bolgede jeofizik Slglimler yapilmis, izotop tekniklerinden yararlaniimig
ve kaynagin yakin cavresinde dort adet arastirma sondaj kuyusu agilmistir. Tim bu hidrojeolojik
caligmalarin sonucunda Bestepeler kaynaginin beslenim alani, beslenim-bosalim mekanizmast ve
bolgedeki diger sularla olan kokensel iliskisi saglikli bir sekilde ortaya konulmus ve yapilan kaynak
gelistirme c¢alismalarindan ¢ok olumlu sonuglar alinmistir. Anilan g¢alismalar sonucunda; Bestepeler
Kaynag1 bolgesinde, ylizeyden itibaren 50-55’ inci metrelerde baslayan ve kirikli-gatlakli andezitik
cliruftan olusan bir basingl akifer sisteminin mevcut oldugu ortaya konulmus, Bestepeler kaynaginin ise,
kaynak ¢ikis noktasinda diisey yonde gelismis bir kirik-catlak sisteminin, 50-55 metre kadar derinde
yeralan s6z konusu basingh akifer sistemini kesmesi sonucu yiizeye ¢ikmis olan bir kaynak oldugu
belirlenmistir. Bu bilgiler dogrultusunda yapilan kaynak gelistirme c¢aligmalar1 sonucunda, kaynagin




debisi 250 L/sn ye diizeyine ¢ikarilmis, kaynagin yakin ¢evresinde acgilmig dort adet arastirma sondaj

kuyularinin {igii isletme kuyusu haline getirilerek kaynak bolgesinden (vaklasik 150 m capinda bir
alandan) toplam 500 L/sn kadar su almabilmistir. Kaynagin yakin ¢evresindeki ii¢ kuyunun her birinden
85-90 L/sn su gekilirken, kuyulardaki diisiim 15-20 cm kadar olmaktadir. Anilan kuyularin ii¢iinden ayni
anda toplam 260-270 L/sn su ¢ekilerek yapilan gozlem ve dlglimlerde, kaynak kaptajinin su seviyesindeki
diistim degeri sadece 3 cm kadar olmustur.

ABSTRACT

Kayseri City, with a population over 600 000, is one of the few cities in Turkey where the domestic water
demand is met entirely by groundwater resources through either springs or boreholes. Probably it is the
only city in Turkey, if not in the world where the quality of tap water is as high as commercial mineral
waters, with a hardness ranging between 9-12° F, owing to the volcanic rocks originated from the
Erciyes Volcano, covering large areas around the city. The water for domestic use including drinking
and household use is supplied from a spring discharging at rate between 150-350 I/s from a single orifice
at the foothill of the Erciyes Mountain, and from about 50 boreholes drilled at the plain on which the
Kayseri city is settled. The plain aquifer is also recharged mainly from the volcanic heights that forms
the Erciyes Mountain. Based on the data for the year 2004, a total of 45, 357, 292.- cubic meter of water
was supplied to the municipal network consuming an electric energy of 22,594,056.-kWh, providing a
unit cost of 0.498 kWh/m’. However, today, the area where all of the springs and boreholes supplying
water are located is urbanized and therefore under the threat of contamination. Additionally, the
municipal solid waste had been disposed at two sites very close to the city centre for 10-15 years until
1997. Presently, the solid wastes are disposed at a regular landfill site, about 15 km out of the urban
area, and the waste water is collected and treated at a high technology plant installed about 10 km to the
west of the urban area, before it is discharged into the Kizilirmak river.

Generally speaking, the water supply system is fed by a ‘fractured rock aquifer” that is constituted
mainly by basalt, andesite, basaltic and andesitic tuff and aglomerate. The exploited aquifers are mainly
of confined character and are recharged through the highlands of the Erciyes mountain, receiving
precipitation during most of the year. The fractured basalt, andesite, basaltic and andesitic tuff and
aglomerate are confined from the top by massive or rarely fractured basaltic rock masses. The extensive
outcrop of the aquifer provide high rate of recharge which makes the aquifer highly productive.

In this study, the authors explain the development of the major spring that is currently under the threat of
pollution since it is surrounded by the settlements and whose discharge rate has been decreased from 350
I/s in the 1970°s down to 150 l/s in 2004, and assess the current state of the boreholes supplying water
for domestic use in Kayseri city, from the standpoint of both quantity and quality. This is primarily
achieved by hydrogeological appraisal of the Bestepeler spring for development studies. This spring
discharges through the fracture system of the basalt that constitutes the confining rock mass over the
aquifer. Apparently, a detailed hydrogeological investigation to understand the hydrodynamics of the
spring is essential before any practice to develop it to increase its discharge rate. Otherwise, it is not
surprising to lose the water due to practices such as blasting or excavating at the spring site. In order to
prevent any damage the discharge mechanism of the spring was studied utilizing the means like
geological surveys and isotope hydrological techniques as well as four boreholes drilled at the site to
monitor the groundwater potential at different depths. Based on the data obtained from these studies, the
recharge-storage-flow and discharge relations were established on a hydrogeological conceptual model
and the development studies were implemented accordingly. It was concluded that the spring discharges
along a major fracture that connects the confined aquifer to the surface through a 50-55 m thick basaltic
overburden. Consequent to the development studies, the discharge rate of the spring was increased to
250 L/s. Furthermore, three of the explaratory boreholes drilled at the site are utilized for a total
production of water of about 500 L/s. The drawdown at these wells does not exceed 20 cm at a pumping
rate of about 85-90 L/s. A combined pumping from all three wells caused a decline of not more than 3 cm
in the water level at the springhead.






