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Abstract
Understanding the connection between Water Quality (WQ) in the coastal zone (CZ) and river catchment is important in order to better
assess the CZ processes. One of the main sources of pollution in CZ is certainly that one produced by human activities in the associated
river basin. The goal of the paper is to estimate the river impacted zone during the high flow period of the largest Bulgarian Black Sea
river. The analysis of data reveals the presence of fresh water low transparency layer with thickness of 3 - 5 m. Vertical distribution of
the chemical parameters confirms the location of the impacted area at <1mile. There is a good correlation between nutrient content and
salinity.
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The coastal zone is a dynamic area of natural changes and increasing
human use. One of the main sources of pollution in CZ is certainly the
human activity in the associated river basin. Understanding the connec-
tion between WQ in CZ and river catchment is important in order to better
assess CZ processes and to evaluate various management options leading
to improvement of the staus of the coastal ecosystem. The largest national
Black Sea rivers, Kamchia River, is the main source of fresh water for the
Bulgarian part of the Black Sea (19.25 m3/s). Kamchia River length is
245 km with a catchment area of 5358 km2, which covers 40 % of the
Black Sea watershed. The catchment of Kamchia River includes some
industrial and urban areas as well as regions with agricultural activity [1,
2]. In this regard WQ of the river is affected by human activities (industry,
urbanization and agriculture). The river water transports pollutants to the
sea and the magnitude of pollutants discharge is often related to water-
shed changes, utilization and river basin management. There is a lack
of knowledge about Kamchia River influence on the coastal waters. Few
publications provide information on this subject [3, 4].
The goal of the paper is to estimate the extent of the coastal zone impacted
by the river during the high flow period (spring). The study of the in-
teraction between Kamchia River and the related CZ focuses on nutrient
emissions and eutrophication.
The study is based on monthly monitoring of Kamchia River, during the
period 2005-2006 on the following parameters: BOD5,nutrients as dis-
solved phosphorus (P), nitrogen (N) and silica (Si). The investigation of
water column in the coastal zone in front of the river mouth was carried
out during the high flow period by in situ measurements of temperature,
salinity, transparency, pH and oxygen. The collected samples were ana-
lyzed for nutrients and suspended matter by standard methods [5].
The results for the river show a nutrient content, exceeding the allowed
concentration maximums established by Bulgarian WQ standards (more
frequently for nitrites). The analysis of data for coastal waters during high
flow period reveals a significant influence of the river discharge on the 1
n.m. coastal zone. Several parameters (nutrients and salinity) are used
to define the impacted area which spreads in the South and East due to
the current circulation along the coast. As a consequence of river dis-
charge the WQ of close coastal zone does not correspond to the Bulgarian
standards.
The size of this area, related to the advection of the river plume, depends
on the amount of Kamchia River waters discharged into the sea, as well
as on the winds and current system in this part of the Western Black Sea.
The vertical distribution of the observed parameters confirms the location
of the impacted area (Fig. 1 and 2). The main features of the river which
influenced the waters in the coastal area are the lower salinity, higher
nutrients and suspended matter content. The analysis of the data recorded
reveals a presence of fresh water low transparency layer with thickness of
3-5 m. High Si content leads to significant increase of Si:P and Si:N ratios.
There is a good correlation between the nutrients and salinity distribution
in the coastal area (r2=0.57 for N and r2=0.81 for P and r2=0.70 for Si).
The river direclty influences the brackish waters in the immediate prox-
imity of the river mouth. Due to the current circulation along the coast
the transformed river waters at near mouth stations are characterized by
low transparency (0.5-1.5 m), pH values 8.09-8.25, salinity <8.3 psu. The
farthest two stations on transect in front of river mouth with distance >1
n.m., have similar vertical distribution of the biogeochemical parameters,
showing that the river has no impact in this area.

Fig. 1. Vertical distribution of salinity (psu) a front of Kamchia River.

Fig. 2. Vertical distribution of nitrates (Îijg/l) a front of Kamchia River.
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