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et al. (1994, 1995a) and 
et al. -

Starting with the 1960’s till the present time, what to do with the wastes of the 
in and around the city and on the coasts of the whole Turkish Straits System (TSS) and 

ent seas. The design and development of a waste collection and disposal system has 

pos
industrial pressures. The initial design of the marine waste disposal system, at least for 

e TSS. In 
the two-

h in any case 

-
However,

and the atmosphere as well as wastes from the encircling hinterland. Because the Black 
Sea eco

and the Sea of Marmara. The effective role of the TSS in the transport to and from the 
et al.

(1990), Özsoy et al. (1995a, 1996, 1998, 2001), Gregg et al. (1999), Gregg and Özsoy 
ually 
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since, especially in the Marmara Sea and the TSS despite the efforts to resist the rising 
of its defenses. 

Figure 1. -METU showing the 
Bosphorus topography, regular measurement stations and the network of stations 
Middle 

The location of the study and stations are shown in Figure1. In addition to an in-depth 
investigation of the TSS through an intense campaign of in-situ oceanographic 
measurements, the IMS-METU had also taken the incentive to perform a large-scale dye 

-
wastewater discharged into the marine environment. The dispersion patterns of the dye 

uipped with a separate fluorometer to locate the dye patch in the Bosphorus 



98 

Figure 2.
Bosphorus.

-METU study, with the operation of the waste water 
proportion of its waste through diffus
(Figure
during the normal two-layer f
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The ship- -
et al.

the echosounding records are shown in Figure 2. In all similar images, almost at all times 
ents. In cases of weaker flows the 

et al. (1995). These measurements 
tewater plume, which was never 

Figure 3. -

Bosphorus through a vigorous tracking and sampling program in real-time along the Strait 
measurements were carried out for instantaneous and continuous releases, repeated under 

ng in the Bosphorus during several 
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Table 1.

date
release
method

dye
mass
(kg)

waste
water
flux

(m3/s)

lower
layer
flux

(m3/s)
tank
conc.
(ppb)

calculated
source 
conc.
(ppb)

measured
source
conc.
(ppb)

Aug. 1992 Instantaneous 180 2 7500 100 54 52
Sep. 1992 408 2 12000 1.7 1 4 
Mar. 1993 Instantaneous 312 6 5000 130 31 21
Dec. 1993 Instantaneous 312 2 19000 86 36 79

Özsoy et al.
over a wide range, including several cases of short-

Figure 4. rent (dotted line fill) and dye 
concentration (solid line fill) profiles at Section B5, 5 March 1993, used in the 
computation of dye mass transiting the Strait.
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rs was less straightforward 

receded to the contraction area during the dye measurements. Elsewhere Marmara surface 
water (S 
water.

Figure 5. Lower layer average Rhodamine-B concentration at different locations 

lines are the predicted concentrations at the 7.5, 15 and 28 km distances from the 
calculations. 
In Figures 5 and 6, measurements of the lower layer average dye concentration at 

various stations along the Bosphorus are compared with model calculations following 
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Figure 6. Lower layer average Rhodamine-B concentration at different locations 

solid lines are the predicted concentrations at the 7.5, 15 and 28 km distances from 
model calculations. 
Measured fluorescence intensities following the addition of Rhodamine B to the 

uniform in the lower layer at a distance of 6-8km from the discharge. Measurements of 
across and in the vertical direction respectively within the lower layer of the Bosphorus, 

Simultaneous measurements of current velocity and of Rhodamine concentrations across 



103

with dye - 

fluorescent dye concentrations in the upper layer remained at low levels throughout the 
surface waters was minimal, and flushing of the wastes out of the system was rapid. 
Longitudinal dispersion coefficients governing the transport of waste along the 

he transport of waste into the top layer of 
the Bosphorus is small under all conditions. The results showed limited surfacing of the 

patches in transit through the system confirmed 

The most significant pathway of entrainment of lower layer material into the upper 
rn part of the Bosphorus in the dissapative 

et al. (1996), and faecal coliforms were counted in addition to the dye study 
and dispersion patterns of waste followed 

et al. et al.
(1995).
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