 MDEOJEOtO;jtOTuttuM1J.

Hydrogeology Session

Basincli Mr fiziksel akifer modelinde pom-
palama denemesi verilerinin analitik ve sa-
yisal yontemlerle msdhifAnalydeal and nu-
merical analyses of pumping test data of a
physical confined aquifer model

Nilgttn DOGDU, Levent TEZCAN

H.O. Miih. Fak.. Jeo..(Hidrgjeolgji) Miih. B3l, ANKARA

Fiziksel bir model ile basin¢h akiferlerde den-
gesiz akim kosullarinda gergeklestirilen pom-
palama dememeleri verileri analitik ve sayisal
modeller ile degerlendirilerek, akifer paramet-
relerinin belirlenmesinde kullanilan Theis
yonteminim yeterliligi ve temsil ediciligi aras-
talmistar. Hidrolik parametreleri bilinen fizik-
sel bir basinch akifer modelinde ideal ortam
kosullar1 sagl.an.arak dengesiz akim kosullarin-
da pompalama denemeleri yapilmistir. Theis
yonteminin dayandigi tim varsayimlarin ger-
ceklestirildigi bu laboratuvar modelinde, ce-
kim kuyusunun etrafinda yeialan ¢ok sayida
piyozemetre ile hidrolik yikiin alansal degisi-
mi, zamana bagli olarak hassas bir sekilde goz-
lenmistir., Ancak Theis yontemi ile farkli uzak-
liklarda yeralan piyezometrelerde belirlenen
hidrolik iletkenlik katsayilarinin, birbirlerin-
den ve laboratuvarda penneametre aracilifiyla
belirlenen hidrolik iletkenlik katsayisindan
farkli oldugu, gortilmustiir. Theis esitligi ile be-
lirlenen hidrolik yiik dagiliminin da» fiziksel
modelde gozlenen hidrolik, yik dagilimiyla
uyumlu olmadigi, buna karsihik MODFLOW
sayisal modeli ile aMferdeki hidrolik yik dagi-
Iiminin ortam kosullarina uygun bir sekilde
benzestirilebildigi belirlenmistir.
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The validity and efficiency of the Theis method
is evaluated by numerical and analytical
analyses in a physical confined aquifer model
The unsteady pump tests were carried out in
an idealized confined aquifer model with
known and homogeneous hydraulic properti-
es,., All assumptions of the Theis method were
met in the physical model and the drawdown-
time relations were observed preciously in se-
veral piezometers around, the pumping well
Different values of the hydrolic conductivity
coefficients were estimated when different pi-
ezometers were considered in calculations de-
pending on the the radial distance of the piezo-
meters to the pumping well The values are far
from the hydraulic conductivity of the aquifer
material determined by the standard perme-
ameters in the laboratory,. The analytical
hydraulic head distributions estimated by The-
is method is also far from the head distributi-
ons observed in the physical model, whereas
numerical simulation of head distribution
using MODFLOW model perfectly matches
the observed values,

Yeralbsayu isletm.eleri.iide SOM. seviyenin ve
emniyetli verimim MhmamfPredictiom of the
final dynamic level and safe field im ground-

water explo (Eaaon areas»
Orhan. DUMLU, Erkan BOZKURTOGLU
1.T.U., Jeoloji Miih. Bol. ISTANBUL

Yeraliisuyu isletmesi planlan.aii akiferlerde,
sakifer ¢apinda belli miktarda su ¢ekimine kar-
st kuyularda beklenen son dinamik seviyenin
bilinmesi akifecden cekilebilecek emniyetli
verimin tayini ve fizibilite ¢aligmalart icin ge-
reklidir,. Boylece acilacak, kuyu sayisi» kuyular
icin uygun pompa se¢imi ve muhtemel enerji
tikelimi icin on tahminlerde bulunmak mim-
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kin olur. Ancak yeralusuyu isletmesi planla-
nan akiferler icin baglangicta bu amacla kulla-
nilabilecek yeterli bilgi yoktur. Genellikle
mevcut bilgilerin yetersizligi akifer geometri-
sini, ve akiferin hidrolik katsayilarinin ova ca-
pinda dagilimini aydinlatmaya yetmedigi icin,
model ¢alismalar da given fermez. Bu calis-
mada, yeraltisuyu biangosu Ozellikle .akarsu ve
kaynaklarin baz akimui ile belirlenen fakat hid-
rolik katsayilar1 yeterince bilinmeyen akifar-
lerde belli miktarda su ¢ekimi ile akifer capin-
da yeraltisuyu isletmesine gecilmesi halinde
ulasilmasi beklenen su seviyesinin 6n tahmini
konusu incelenmistir, incelemede akiferdeki
beslenme ve su ¢ekiminin degismedigi varsa-
yilmistir. Boylece akiferin emniyetli verimi ve
fizibilitesi ile ilgili on bilgiler elde edilebile-
cektir. Calismalarda, isletme' esnasinda akarsa
ve gollerden beslenme olmadig1 varsayillmis-
tir. Ayrica hir akiferden, beslenme (veya bo-
salmasindan) daha az su cekilmesine ragmen
(bilinenin aksine) yeralu.su seviyesinin diisme-
sinin kacinilmaz oldugu gosterilmistir.

In order to estimate the safe yield of a Basin
and to study feasibility of a project, it is neces-
sary to determine water potential of the basin,
the numbers of production wells, final dyna-
mic level and capacity and number of the
pumps. It is very difficult to find these informa-
tion at the begining of the project and to study
feasibility of the project In this study, some
methods are suggested to estimate the final
dynamic water level in production well witho-
ut using aquifer hydraulic coefficient. It is as-
sumed that recharge and pumping are uniform
all over the aquifer.

TMMOB
JEOLOJi MUHENDISLERI ODASI
Yayinlari 45'e ulasti

Biiytik oOlcekli karmasik akifer sistemlerin-
de yeraltisuyu akiminin modellenmesi/A/o-
delling of groundwater flow in large scale
complex aquifer systems.

. B.Teoman MERIC, Levent TEZCAN

H.U. Ulus. Karst Su Kay., iiy.. ve Aras. Merk. ANKARA

Karmasik yapiya sahip biiyiik olcekli hidcoje-
olojik sistemlerde yeraltisuyu akim ortaminin
sirekli olmamasi durumunda akim dinamigi-
nin Darcy yasasina dayanan stirekli ortam mo-
delleri ile benzestkilmesi miimkiin, degildir.
Yapinin karmasasi sebebiyle bu tiir sistemler-
de bolgesel yeraltisuyu dolagiminin aciklan-
masi, beslenme ve bosalim bolgelerinin belir-
lenmesi ve yeraltisuyu, biit¢esinin, hesaplanma-
sinda onemli glicliikler ile karsilasiimaktadir.
Bu nedenle bu tiir biiytik Olcekli akifer sistem-
lerinde uygulanmak tizere stirekli ortam yakla-
stmindan bagimsiz,, topografya tabanli 3 bo-
yutlu bir yeraltisuyu akim modeli gelistirilmis-
tir. Gelistirilen model Antalya txaverten akifer
sisteminde uygulanmis ve yapilan bu calisma
sonucu karstik kaynaklarin gozlenen ve model
tarafindan hesaplanan ortalama akim degerleri
arasinda iyi bir iligki saglanmustir.,

The continuity models based on the Darcy law
are not able to simulate the flow dynamics of
the discontinuos large scale complex aquifer
systems. The complex structure of such aquifer
systems causes difficulties in the explanation
of the groundwater circulation, in determina-
tion of the recharge and discharge zones, and
in estimation of the groundwater budget To-
pography based 3D groundwater flow model
was developed which independent from the
continuity of the system, The model was appli-
ed to the Antalya travertine aquifer system and
a satisfactory relation between the observed
and simulated mean discharge values of the
major karst springs was achieved.
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Cok kirletilmis Mr sehir akarsuyunun kom-
su akifer sistemleri tizerine ei MsM The influ-
ence of a heavily polluted urbam river on the
adjacent mgmifer systems.

Mehmet CELIK', Kamil KAYABALI', Fevzi
ISBILIR’,, Hikmet KARATOSUN’, Zafer
ARIGUN', Ayhan KOCBAY'

1 A. U. Fen. Fak. Jco. Miih. Bol. ANKARA

2 A. Biiyiiksehir Bel. Su Kalite Kont. Lab. ANKARA

Yeralt1 suyu Mrliligini etkileyen fak{iorierten
biri ylizey suyu kirliligidir. Sehir icinden akan
dereler yagis veya ayrilmamis kanalizasyon
atidannin dogrudan akarsuya bosalmasiyla
sik sik kanalizasyon tagmalarina konu edilmis-
tir. Ankara Cay1, Tirkiye'nin baskenti ve ikin-
ci en biyiik kenti olan Ankara sehri boyunca
akan, bu sekilde kirletilmis fair akarsudur, An-
kara Maki aliivyon akiferler Ankara Cayi'na
komsu ve onunla baglantili olarak degerlendir-
meye deger nitelikte yeralt1, suyu potansiyeline
sahiptir. Yeralt1 suyu kalitesinin su andaki du-
rumu i¢ilebilir su standartlarindan uzaktir. An-
kara'da yeralt1 suyu Kkirliligine sebep olan. An-
kara Cayi, ayrilmamis kanalizasyon.atig1, yii-
zey sulan ve diger yaygin kaynaklar tarafin-
dan yogun bir sekilde Kkirletilmistir. Yogun
kirletilmis Ankara Cayi'nin komsu aliivyon
akiferierdeki yeralt1 suyu kirliligi tizerine etki-
sini arasiirabilmek icin 1996 yili boyunca ¢ay
uzerindeki 5 oOrnekleme noktasi ve aliivyon
akiferde acilan pompaj kuyularindan secilen
25 adet su noktasi denetlenmistir. Su ornekleri
hem yiizey hem de yeralt1 suyundan 5 ayo or-
nekleme periyodunda toplanmustir. Sulardaki
temel iyonlar, Kkirlilik parametreleri ve agir
metallerin kimyasal analizleri yapilmistir. An-
kara Cayi'nda organik Kkirlilik yaygin iken,
TCK. ve agir metal konsantrasyonlar1 dustik-
tir. Ankara Cayi'nin yeralt1 suyu kalitesini ve
kirliligini biraz olsun etkileyebilecegi fikrin-
den hareketle caydan farkli mesafelerdeki bir
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seri sondaj kuyusunda caydan uzaklastikca,
mesafe ile etkinin azalabilecegi dort kirlilik pa-
rametresi kullanilarak test edilmistir. Ankara
Cayr'nin» ¢ayla baglantilhi akifer sistemlerini
acikga etkiledigi, sonucu, ¢ikariimustir. Bu Iki ne-
dene dayanir: yeralt1 suyunda su yogunlugunun
artmasina (sulanma) bagh olarak kirliligin azal-
masi ve Ankara Cay1 tabaninin ¢ok ince taneli,
¢ok az gecirgen, matery.allerd.en olugmasidir.,

One of the factors influencing groundwater
contamination is the surface water pollution.,
Urban rivers are often subjected fto owerflo-
wing of sewage caused by rainfall or direct
discharge of raw sewage: Ankara river, run-
ning through the City of Ankara, the capital
and second largest metropolitan of Turkey, is
one of such rivers. Alluvial aquifers in Ankara
are adjacent to Ankara river and its tributari-
es with considerable groundwater potential
"The present status of groundwater quality is
Jfar away from potable water standards.. Gro-
undwater contamination in Ankara is suspec-
ted to be caused by Ankara river, which is he-
avily polluted by raw sewage discharge, surfa-
ce runoff’and other common sources. In order
to investigate the influence of heavily polluted
Ankara river on the groundwater contaminati-
on in the adjacent alluvial aquifers five samp-
ling stations on Ankara- river and twenty-five
water wells were monitored during 1996. At fi-
ve different sampling periods, water samples
were collected from both surface water and
groundwater. Chemical analyses of major ions
in natural waters, pollution parameters and
heavy metals were carried out The organic
pollution prevails in Ankara river whereas
TDS and heavy metal concentrations are con-
siderably low,. Starting from the idea that An-
kara river somewhat influences the groundwa-
ter quality and the contaminants in groundwa-
ter should attenuate with respect to distance,, a
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series of water wells in a certain area, each
having different distance from the river, were
examined using four pollution parameters. It
is concluded that Ankara river barely influen-
ces the aquifer systems in connection. 'This is
attributed to two reasons: rapid attenuation of
contaminants due to dilution p groundwater
and a blanket of very fine sized materials co-
vering the bottom of Ankara river.

Terkedilmis kat1 atik sahalarinin, neden ol-
dugu yeraltisuye kirlenmesini belirlemede
jeoekktrik ve hidrokimya yontemlerinin
kmiamiImasi/f/siVi®  of the geoelectric and
hydrochemical methods to determine gro-
mmdwaier contamination caused by solid was-
te disposal sites

Kamil KAYABALI', Fethi .Ahmet YUK-
SEL’, Tekim YEKEN®

1 A.U.. Fen Fak.. Jeo. Mlih. Bol.. ANKARA
2 I. 0. Miih. Fak, Jcofiz. Muh. Bl ISTANBUL

3 KOU. Mim., Miih. Fak, Jcofiz. Miih., Bol.

Kat1 atik depolama sahalarinin cevre tlizerine
olan en onemli etkilerinden biri yeraltisuyu.
kirienmesidk. YeralHsulannin kirlenmesi ¢ok
kolay, temizlenmesi ise uzun zaman gerektiren
ve pahali bir islemdir. Kat1 atik depolama .sa-
halan kapandiktan uzun bir siire sonra daha
kirli sizint1 suyu liretmeye devam ederler. Ka-
t1 atik depolama sahalarinin neden oldugu ye-
raliisuyu kirlenmesini hidrokimya ve jeofizik
yontemlerle .arastirmak amaciyla Halkali (is-
tanbul) kat1 atik depolama alani1 uygulama ye-
ri olarak secilmistir. 1994 yilinda depolanma-
sina son verilen atik sahasi iki yam aliivyonla
dolu vadilerle ¢evrili olan uzunca bir sirt tize-
rinde yerafar. Kat1 atik sahasina dogudan kom-
su olan Menekse vadisinde sizinti, suyu cikis
yerine komsu alanda vadiyi enine kesen iki hat
boyunca sondajlar yapilmis; bu kuyularda de-
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gisik derinliklerden yeraltisuyu 6rtmekleri top-
lanmustir. Ornekler iizerinde yapilan kimyasal
analiz sonuglarina gore bir kirlenme napinin
varlig1 sézkonusudur. Ozellikle TDS ve klorir
konsantrasyon dagilimlari kat1 atik sahasindan
yatay yonde uzaklastikca azalmakta; diisey
yonde ise artmaktadir. On iki lokasyonda yapi-
lan Disey Elektrik Sondajlar kirlenmenin ol-
madig1 yerde yiiksek, 6zdirenc degerleri verir-
ken; sizint1 suyu ¢ikis noktalarina yakin hatlar
boyunca oldukg¢a diisik Ozdireng degerleri
vermigtir. Jeoelektrik. 6zdireng praspeksiyon
sonuglarimdan elde edilen verilere gore iki de-
gisik kirlenme napmin varligi sozkonusudur.
Hidrokimya ve jeoelektrik sonug¢lanilin kore-
lasyonundan dikkate deger olumlu bir sonug
elde edilememistir. Bunda rol oynayan faktor
ise rezistivite yonteminin disey yonde kisa
mesafedeki konsantrasyon 'degisimlerini du-
yarh bir sekilde- ortaya koyamamasidir.

Solid waste disposal sites have many impacts
on the environment one of which is the gro-
undwater contamination. Clean-up of conta-
minated aquifers is a long lasting and expensi-
ve procedure. Solid waste disposal sites conti-
nue to produce leachatefor decades after clo-
sure. In order to investigate the groundwater
contamination by solid waste disposal sites
using the hydrochemical and geophysical met-
hods, Halkali (Istanbul-Tiirkiye) solid waste
disposal site which was closed in 1994 was se-
lected. Halkal: disposal site lies on a ridge
between two valleys filled with alluvium, A to-
tal of 6 boreholes were drilled on wo lines acc-
ross the Menekge valley adjacent to the Halka-
It site. Groundwater samples collected from
these holes were tested for various contami-
nant parameters. The results indicate that TDS
and chloride concentrations decrease in the
horizontal distance away from, the waste site
whereas they increase with depth. Vertical
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electrical soundings carried out at 12 locati-
ons yield high resistivity values at the upstre-
am part of Menekse valley while low values
were obtained from the locations nearby the
leachate seepage points. Two contamination
plumes were detected based on the results gf
geophysical survey, A. comparison made bet-
ween the results of chemical analyses on water
samples and the resistvity values for the cor-
responding sampling depths did not yield a
meaningful correlation. It is attributed largely
to nature of the resistivity method itself

Geng yerahisularinda yas belirleme: Klo-
rafiorokarbonlar (CFC) ve diger alternatif
teknikleri Dating of young groundwaters:
CMoriifluoriicarboms (CFC) und other alter-
native techniques.

C. Serdar BAYARI, Levent TEZCAN

H.U. Jeo. Miih,. B6l. ANKARA

Yeraltina girigleri 1945 yilindan sonra gercek-
lesen "geng" yeralusulannda yas belirleme
ozellikle kirletici tagimim aragtailmasma yo-
nelik Mdrojeolojik caligmalarda gereksinim
doyulan temel bir parametredir. Glinlimiizde
trityum/helyum-3, kripton-85 izotoplarindan
ve atmosferik kokenli klorolorokarbon (CFC)
gazlarindan yararlanilarak geng yeraltisolann-
da yas bdirlenebilmektedir, Bu calismada,
anilan yontemlerin uygulanisi ve klorofloro-
karbon yonteminin avantajlari agiklanmakta-
dir.

Dating of "young** groundwaters infiltrated
after 1945 is an important parameter required
in hydrogeologic studies that are especillay
oriented to pollutant transport Recently, triti-
um/helium-3, kripton-85 isotopes and chlorof-
luorocarbon (CFC) gases of atmospheric ori-
gin have been utilized in determination of the
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age of young groundwater. Application of the-
se methods and the advantages of chlorofiuro-
carbons are explained in this study.

Aladag (Yahyab-Kayseri) akiferinde fizik-
sel, .kimyasal ve izotopik parametreler ile
kloroflorokarbon yaslar1 arasindaki iligki-
lerlRelaHonships between the CFC ages and
the physical, chemical und isotopic paramét-
res in the Aiadmg aquifer (Yahyah-Kayseri)
N. Nur OZYURT, C. Serdar BAYARI

H.O. Jeo. Milk Bol. ANKARA

Atmosferik, kokenli CFC gazlan 198GI1 yilla-
nn sonlarindan itibaren yeralbsuyu yas belirte-
ci olarak kullanilmaktadir. Aladag karstik aki-
ferinde yirtitiilen bu ¢alismada bolgesel yeral-
usuyu akim yolu boyunca secilen kaynaklarin
CFC yaslariin 7-8 ile .25 yil arasinda degisti-
gi belirlenmistir. Belirlenen yeraliisuyu CFC
yaslarinin yas belirleyici olarak kullanilan di-
ger fiziksel,, kimyasal ve izotopik parametreler
ile karsilastirilmasi sonucunda yeralbsuyu
CFC yaslan ile fiziksel ve .kimyasal, paramet-
relerin uyumluluk gosterdigi belirlenmistir.
Ayrica, yeralbsuyu etrityum icerikleri, ile CFC-
11 ve CFC-12 yaslarinin nicel ve nitel karsi-
lastirilmasi sonucunda bu yas belirleme yonte-
minin karstik akiferlerde de etkin bicimde uy-
gulanabilecegi anlasilmistir.

CFCgases of atmospheric origin have been used
as groundwater age-indicators since the late
1930s. CFC ages of groundwater samples from.
Aladag karstic aquifer were found to range bet-
ween 7-8to 25 years. Comparison of calculated
CFC ages with fBie physical and- chemical pro-
perties of groundwater indicates a strong positi-
ve correlation. Moreover, the tritium and CFC
composition of groundwater along the regional
flow path were found to vary harmoniously.
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