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Abstract

The oil pollution was carried out at 8 stations in eastern part of the izmit
Gulf. Oil contamination was determined by using the Iranian crude oil,
imported mostly by TUPRAS, izmit Refinery, as the reference material.

Oil levels found in this area varied in 2002 as 4.81-144.37 (pg/L), in 2003
1.52-9011.3(ng/L). When these findings are compared with the earlier results
of 1994-1995 periods, and after the Gélciik — Izmit earthquake of 17 August
1999, the conclusion so reached has indicated that the rate of pollution
decreased during the years. Outcomes for the Naval Zone Golciik has been
more promising and revealed that the rate of pollution sharply decreased as

compared with the 1994-1995 results.
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Introduction

The investigation area is located at the eastern edge of the izmit Gulf,
having 49 km length, 2-10 km width and the area of 310 square
kilometres. It is separated into three distinct regions as western,
central and eastern parts, and the depth at these regions are 200 m, 180

m and 35 m respectively.
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It has two distinct water layers; the upper layer and the lower layer.
The upper layer is of the Black Sea water, whereas the lower one
being the Mediterranean Sea water.

There exist large population and industries almost all along the Gulf.
The TUPRAS refinery is located in the examined region and imports
oil by 10 milions t/a. A moment of approx. 3600 tanker/a occur for oil
transportation. The oil imported by TUPRAS is mostly Iranian origin
with a ratio of 30% in 2002-2003.

The oil pollution was investigated in the same area at 1994-1995
(Giiven et al., 1997), after the Golciik — [zmit earthquake of 17
August 1999 (Giiven and Unlii, 2000) and after TPAO tanker accident
in west part of Izmit Gulf (Unlii et al., 2000).

The shipping activity and also tankers play a key role in the oil
pollution occurrence of this area.

In this work the oil pollution was measured in different 8 stations of
eastern part of the Izmit Gulf during 2002-2003

Material and Methods

The sampling stations and dates are shown in Fig. 1 and in Table 1.
For the extraction of oil in samples the UNESCO method 10C, 1984
using the dichloromethane (DCM), instead of n-hexane was adopted.
Sea water samples were collected from the surface in 2.8 L amber
glass bottles which had previously been washed with DCM and 15 mL
of DCM was added for preservation of the sample.

The samples were extracted three times with 50 mL DCM. The
extracts were combined and then dried over anhydrous sodium
sulphate, filtered and distilled at 35°C. Oil pollution in the samples
was measured by UVF (Fluorospectrophotometer, Shimadzu RF-
1501). The oil pollution was calculated from the Iranian crude oil. The

concentrations of oil used for plotting of calibration curves were 0.25,
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0.50, 1.00, 1.50 pg/mL in hexane. The absorption was measured at
310/360 nm (ex/em). The sample of crude oil reference was taken
from the Izmit Refinery.

Fig. 1. Sampling stations
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Table 1. Sampling station

Stations
T1 TUPRAS refinery 115
T2 Derince 60 evler (Derince,”60 Houses” district)
Al Naval coast
A2 Poyraz Iskelesi (Poyraz Naval jetty.)
Naval Zone,Golciik, surface water
A3} Naval Zone, 10 m depth
A3e Naval Zone, 20 m depth
Y1 Kurugesme (Kurugesme District,Degirmendere)
Y2 Yiizbasilar 1
Y3 Surface water off 8-9 Roads, (Yiizbasilar).
a
Water at 10 m depth, off 8-9 Roads,
Y3p (Yiizbasilar).
Water at 20 m depth, off 8-9 Roads,
Y3, (Yiizbasilar).

Results and Discussion

Further to the earlier study (Giiven et al., 1997) oil pollution was

determined at 5 new stations in this area as T2, A1-A3, Y2, Y3.

The equation used for the quantitative determination of oil pollution

through Iranian oil is:

F,=309.65 ¢ + 78.619, *=10.99

The maximum oil pollution results at station of T1, T2, Al, A2, A3 4.

cand Y1, Y2, Y3,_; are shown in Figure 2.
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Figure 2. Max. oil level in the stations and sampling dates.
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It was found that the oil amount in 1994-1995 at examined station of
T1 in 1994 varied as 12.74- 237.24 pg/L, in 1995 as 68.20- 383.44
pg/L, in 2002 as 23.21-67.51 pg/L, in 2003 as 1.52-31.63 ug/L, in Al
86.63- 856.70 ug/L in 1994, in Y3 32.01-986.53 pug/L in 1995 and
7.06-28.49 pg/L in 2002, 3.2-7.16 pg/L in 2003.

Oil level was also determined in sea water column at stations

A3(a,b,c), Y3(a,b,c).
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The highest pollution rates are found in ongoing years is as follows

(ng/L):

2002 2003
T1 67.51 44.20
T2 12.89 9.39
Al 28.49 7.16
A2 14.10 549.24
A3
a) Surface 10.02 17.10
b) 10 m 16.69 9011.30
¢)20m 10.26 8.03
Y1 37.59 39.31
Y2 144.37 23.36
Y3
a) Surface 2.36 51.36
b) 10 m 15.44 78.47
¢)20m 9.64 7.96

Having compared the oil levels at the stations in 2002-2003 the
highest pollution was found in 2003 at station A2 as 549.24 pg/L and
A3 at 10 m depth as 9011.30 pg/L (9.0 mg/L). According to these
results the pollution at A3 in 10 m depth was the highest polluted area.
When compared the results of 1994-1995 with 2002-2003 the
pollution amount was decreased from 1994 towards 2003.

Results for the Naval Base marine zone, Gdolciik, however give out a
better outcome. Improvements have been very promising and current
rates revealed that the rate of pollution sharply decreased as compared
with that of 1994-1995 results.

The pollution after eartquake (17 Aug. 1999) was not discussed in
this paper while the pollution was very high at that time.

Gulf of Izmit is indispensably an important area for Turkey while
most of the industries and refinery are located in this area.

Conclusion: This area must be surveyed continuously.
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Ozet

Bu calismada izmit Kérfezi Dogu Béliimii'nde 8 istasyonda petrol kirliligi
aragtirmasi yapilmistir. Bunun i¢in referans olarak Tiipras Rafinerisi’nin
biiyiik miktarda ithal ettigi Iran petrolii kullanilmistir. Bu bolgede petrol
kirliligi miktar1 2002°de 4.81-144.37 (ng/L), 2003’te 1.52-9011.3(pg/L)
arasinda  degismistir. Bu  sonuglarin  1994-1995  sonuglar1 ile

karsilagtirilmasinda kirlilik miktarinda diisme oldugu saptanmuistir.
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