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m The purpose of these  studies is to measure

radioactivity levels in the surface waters (river, stream,
lake etc.) and to provide data for the distribution of
naturally occurring radionuclides uranium and radium
in the streams/rivers and to obtain information about
the relation between concentrations of uranium and
gross radium activity and the geological formation of
streams/ rivers.
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m The Van Lake Basin was formed around the 100.00 years ago.
Principally Van Lake Basin consists of three different geographical
parts.

m According to geographical classification mentioned above main
lithological formations can be classified into four section

1- Paleozoic-Mesozoic metamorphic rocks,

2- Mesozoic ultramafic-mafic ophiolitic rocks,

3-Miocene-Pliocene aged sedimentary rocks,

4-Pliocene-Quaternary alkaline volcanic rocks which some prominent
radioactivity measurements obtain from these rocks.



= Van Lake is situated in the eastern part of Turkey and has

a surface area about 600 km? located at an altitude of
1650 m.

m It is largest soda lake on Earth with an area of 3522 km?,
water depth of 451 m, and a water volume of 576 km?.

m The geology of the Lake Van area is controlled by its
position near the boundary of Eurasian and the Afro-
Arabian continental plates.

m Associated tectonic activity has led to extensive and still
active volcanism, resulting in the formation of alkali-rich
lavas.



Fig. 1. Location of Van Lake and satellite picture of
Van Lake Basin in TURKEY.



B aSiIl, Turkey

Miocene Plincens
" Bedimentary Rocks

| I
e 25km




VAN GOLU
HAVZASI

LAKE VAN BASIN

Tirkiye- iran
Siniri

Van Goli
Ky Seridi

Onemli Akarsular

Havza Sinmirn

1- Yenikopri Cayi
2- Adilcevaz Deresi
3- Zilan Caw

4- Delicay

5- Bendimahi Cayi

Tirkiye

Tilrkiye

6- Karasu

7- Bizinok Cawi

8- Degirmen Dere

9- Engil Caw1 0 10 20 30 40 50km
10- Bilyilik Dere e ™ e |

Onur KOSE, Deniz TOLLUOGLU, Veysi MENEKSE, 2008, Yy U-van

m  Fig. 3. Map of streams in Van Lake Basin and sampling stations on the

streams.




TENDUREK
M.T.v

v
4 -15 pR/h
% v v W v 40198 cps W W v v v

LLLLLLLLLL v
LLLLLLLL v
ML L LLLLLL
)

NEM-4 ADIL-1 '—' N

NEMR arfl Memet Dz

v LAK MNEM-2{NEM-3 L
NEMRUT A #NEM-1 i

M.T. - ER-10
v v VAN LAKE - > vt ARy L

— 58 cps s

4-7pR/
. P 48 — 97 cps
.__':Lj'_'j' j,,_...-_--f.f;fﬁ','_.,.__.'_'_f_'_"_j‘,’.’ff____.'_f_'_‘.:fg;'];?_ OEDA s s Gl i s s s s
e T T ..f.‘::_:;'_i;ii.-—sz;fj'_:i..ee S .

e eHzer KUZ:2GEV-4 S * &GEVZ H
T~ —~— 8- HNR“‘S“ GEV3. s . T e T _— sap o
e 86— 136 cps . _ -__ __ '_ T _ 3

3 3 5 3

e Wi i Wy ——— SR T T 20krr}_ ® s

‘ Meiého?ﬁﬁic Ulfféméfi_é Roé-k-s - ~ Limestone and Volcanlc rocks
Rocks Young sediments

LLL VV VVYV

T

/'\ s s s s L

vV V.V Vv
V VVVYV

Fig.4. Sketch geology map and surface measurement locations in Van Lake Basin



In the field:

UTM coordinates, altitude, temperature, humidity, air pressure, dose
rate (LR/h) and surface gamma measurements (cps) were recorded.

(Portable gamma dose rate meter to measure external gamma
exposure levels (UR/h) and portable gamma surveymeter to measure
external gamma levels (cps,counts per seconds) were used in
performing the measurements in the field)

In the water samples:

pH, mV, temperature, specific electrical conductivity, alkalinity,
uranium concentration, gross radium isotopes activity, gross alpha and
gross beta activities were determined



m In order to measure radioactivity in surface water of the
Van Lake Basin, a total of 119 surface water samples were
collected from 9 streams in dry season in 2003.

m After recoding some parameters in the field, the samples were
acidified with nitric acid and transported to the laboratory for
analysis within a short time.

m Surface gamma and dose rate measurements were made
1 m above the ground level at the different 47 locations in
Van Lake Basin.



e

Fig. 5. Contour map surface gamma measurements in
Van Lake Basin.



Fig. 6. Contour map of dose rate in Van Lake Basin.
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Fig. 7. Frequency distribution and contour map of pH in surface water
of Van Lake Basin.

mThe mean pH value of the surface water is 7.90%£0.49.
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Fig. 8. Frequency distribution and contour map of conductivity in surface water

of Van Lake Basin.

The mean specific conductivity of the surface water is 4503442 ps/cm
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Fig. 9. Frequency distribution and contour map of alkalinity (NaHCO,) in surface water

of Van Lake Basin.

The mean alkalinity value of the surface water is 382+240 mg/L
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Fig. 10. Frequency distribution of uranium in surface water of Van Lake Basin.

The mean uranium concentration of the surface water is 1.5%1.0 ppb
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Fig. 11. Frequency distribution and contour map of gross Ra in surface water
of Van Lake Basin

The mean gross radium isotopes activity concentrations in the surface
water samples is f 0.022+0.002 Bqg/L.
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The mean gross alpha activity in the surface water is 0.24+0.1 Bq/L
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rate in Van Lake Basin was estimated to be
58.22+31.12 Gy/h and the world average 1s 59 nGy/h
(UNSCEAR, 2000). Using the conversion factor of
0.7 Sv/iGy (UNSCEAR, 2000), the average dose from
such a terrestrial gamma radiation dose rate to an
individual assuming is estimated to be 0.07+0.03
mSv/year, which 1s considered to be within the
normal range for doses from natural sources.
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The determination of gross alpha and gross beta activities in the lakes of
[zmir region were realized. Three lakes were considered in this study:

Karagol Lake is a tectonic landslide, crater lake at altitude 810 m and lies
at the latitude 38° 33° N and 27°13” E longitude;

Golcuk Lake is also a tectonic originated at altitude 1050 m and lies at the
latitude 28°05 N and 38°30 E longitude;

Cakalbogaz Lake is in Kucuk Menderes Delta (sea level) and lies at the
latitude 37°59” N and 27°19’ E longitude in Western Turkey.



m While Golcuk Lake’s water 1s important for the farmers who
being used to 1rrigation of agricultural land surrounding it, and
being used for fishing also.

The latter is also essential for Cakalbogaz Lake; however,
Karagol Lake is used as a recreation place only. Unfortunately,
there is no data on aquatic radioactivity measurements on these
lakes, according literature surveys.

The subject of this study is the assessment of the current
radioactivity state of these lakes located around Izmir/Turkey.
The samplings were performed in autumn seasons in 2005 at
sampling locations, and totally 91 surface water samples were
taken from these lakes. After radioactivity measurements
realized, the obtained data was analyzed statistically and contour
maps were drawn and evaluated.
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Fig. 2. Frequency distribution and contour map for Karagol Lake water.

Mean gross alpha,beta activity and uranium concentration are 0.03 £ 0.01 Bq/L,
2.62 £0.74 Bqg/L and 69 +£0.05 ppb, respectively.
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Mean gross alpha,beta activity and uranium concentration are 0.75+0.14 Bq/L,
2.35 £0.38 Bqg/L and 0.09£0.14 ppb, respectively
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Fig. 4. Frequency distribution and contour map for Cakalbogaz Lake water.

Mean gross alpha,beta activity and uranium concentration are 0.03 £ 0.02 Bq/L,
1.77 £0.09 Bg/L and 4.16£1.9 ppb, respectively
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