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Abstract

This paper deals with changes in indicators of quality physical-chemical, selected to prezent the mani environmental
impact of existing pressures in the Trotus River. For a mor accurate assesment of the Trotus River water qualitz there is
required a monitoring and a physico-chemical verification of the indicators not to exceed the qualitz standards. The
Trotus River water quality is influenced by the presence of fretice in the area, through accidental leakage of oil products
and water intrusion that indicate the presence of a high level of salinity. On the basis of manitoring concentrations carried
out to set indicators, their evolution in time, grade in which fit over the water. Thery determined with ststistics program
by analysing and interpreting the values of the parameters or values determine the standard of reference. The main use of
water originating from the Trotus River basin is the water supply of the population, a percentage of the industry declined
and the irrigated areas. Because the water of the rivers is vulnerable to pollution sources, in particular the collection of
domestic and industrial waste water is needed in the monitoring of bodies of water. As a result of statistical analysis,
Trotus river water quality in the upper category I corresponds to quality, and as a result of insufficient purified waste
water collection, water quality degrades River and falls within category Il of the quality. In the section control, water
quality downstream Adjud Trotus River falls within category III of the quality. Trotus River has particular importance
due to the presence of nimerale and ensuring water supply of the population.
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be evaluated and investigated before the year 2015

This study identifies data and information for a good improved.
requirements, pinpoints difficulties the impact of This is a strategy for assessing the
pollution source, analysis of water quality and physical-chemical status of Siret River by using
monitoring control. multiple indicators by observed deviation from the
The main measures to reduce emissions to the Siret expected natural condition. The methodological
River were calcium, ammonium, hydrogen sulfide, focus used in this study offers a more global,
residue fixed, salinity, sodium, chorine, free complete view, as seen in other paper where the
detergent and municipal wastewater treatment, use of multiple parameters of analysis of water
concentrated on point emissions. (Behrendt and quality (Roth et. al., 1996, Lammaert and Allan,
Bachor, 1998; Laane et. al., 2002). The aim of this 1999, Griffth et. al., 2005, Freund and Petty,
analysis is to find a correlation between land uses, 2007). In the process of pollution, rivers in a
industry, urban, forest, mining and agriculture, for watershed play a major role in assimilating or
the defined diffuse source of the variation carrying off municipal and industrial wastewater
indicators physical-chemical and to deliver and runoff from agricultural land (Alexander et al.,
strategic guidelines for water protection. 2000; Singh et al., 2005). Thus, it is imperative to

The EU Water Framework Directive prevent and control river pollution. Spatial and
(WFD) prescribes to achieve a good status of temporal variations in water chemistry and the
surface waters by 2015 (European Parliament, locations of the most significant contributors to
2000). To keep this deadline of a new three level pollution in a river basin must be clearly identified;
surveillance, operational and investigative, this usually requires a monitoring program that
monitoring systems is required including hydro- will provide a representative and reliable
morphological, biological and chemical elements. estimation of the quality of surface waters
(Balazs L., et. al., 2006). In consequence, the (Alexander et al., 2000; Simeonov et al., 2003).
physical-chemical status of European river should Identification of the point source and non-point

source pollution in a watershed with complex river
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network is an environmental conundrum. Different
multivariate approaches offer powerful means of
understanding a large environmental datasets and
the physical-chemical status of study systems
(Simeonov et al., 2003; Singh et al., 2005; Zhou et
al., 2007).

The control of diffuse pollution is very
important in this paper there for we analyze the
effect of some land uses agriculture, urban, forest,
mining, industry, responsible for different impact
source of water quality. Where agriculture cause
point pollution, the level of irrigation impact it is
not responsible for high values of the parameter
analyzed. Urban often causes is the most important
source of diffuse pollution point in the Siret basin.
The wastewater discharged is the source
responsible of water quality.

Some autors have suggested that the
influence of the land uses on water quality must be
analysed at the catchment scale (Omernik et. al.,
1981; Richards and Host, 1994; Roth et. al., 1996),
where others have argued that land uses located
closer to stream are more important. (Harding et.
al., 1998; Nerbonne and Vondracek, 2001). Many
studies suggest a multiple spatial scale approach
could be a framework and important source of
diffuse pollution. (e.g. Chamg, 2008; Tran et. al.,
2010). The effect of urban in TSS, NH,4, RF, ClI,
SO,, Na, Ca river concentration was also in the
Siret basin.

MATERIAL AND METHODS

Study area

The indices of water quality have to be
developed considering the local properties and
pollution status of the ecosystems. There are
different tools that affect watershed management
and to control. Water Quality Index is a very
important tool in the management of watersheds in
this sense. Therefore this study has the potential to
provide interesting results for researchers in water
quality sector. The study area is Siret River Basin,
Administration (ABAS), Romania area that includes
the upper and middle reaches of six large river
Bistrita, Moldova, Suceava, Siret, Somuzu Mare,
Trotus and Tributary River (Fig.1). The Siret River
Basin, which is the largest basin in Romania, with
a 47,610 square kilometers area of which 42890
km on Romanian territory. In this basin area, Siret
River Basin Administration Bacau manages 27,402
km. The density of the river network is 0.35 km/sq.
km. Siret River, rises in the Carpathian Woody
Mountains, in Ukraine enters in Romania near the
city of Siret and flows into the Danube, upstream
the Galati city. The total length of the Siret River is
726 km, of which the territory of Romania, 559 km.
The main tributaries of the Siret River are Suceava
River, Moldova River, Bistrita River, Trotus River,
Béarlad River, Putna River, Ramnicu Sarat River
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and Buzau River, which together with other smaller
tributaries, contribute to a multi-annual average
flow of Siret River upstream the confluence with
the Danube, approximately 240 m3/s
corresponding to a multi-annual average stock of
about 7.6 billion cubic meters.

The total length of the river system of the
Siret River Basin, is 15836 km, of which on the
territory of Romania, 15157 km, and managed by
Siret River Basin Administration of 10280 km.

Main water courses from the Siret river
basin are effluents of Siret river that collects all the
waters on the eastern side of the Carpathians
rivers namely Suceava, Moldova, Bistrita, Trotus,
Putna and Ramnicu Sarat, Buzau River. In the
surface water resources of the Siret River Basin
there are two lakes, one freshwater and one
saltwater, their water not being used to meet
requirements of water using.

Water pollution is reduced substantially
from its initial value due to its self-purification
capacity. Treated or untreated wastewater, after
evacuation processes are subjected to physical,
chemical and biological processes that lead -
finally - to water self-purification of the receptor.
The objectives were to determine which scale of
landscape variables accounts for most variation of
parameter  physical chemical, geographical
position, catchment, whether natural or human
induced physical setting, impact pollution. Was
obtained by Geographical Information System
(GIS) software (ESRI ArcMap 8.2). The GIS has
been using the more recent database from
regional and national sources. The category land
uses data is: urban, forest, mining and agriculture.
Land use data were obtained from the Corine Land
Cover (CLC, 2000). Land cover classes
characterized in CLC were reclassified intro the
following category (Table 1). Areas to agricultural
(AGR), urban and industrial land covers (URB),
natural and forested vegetation (FOR), mining and
extractive mining (MIN) and water (WAT). Urban
land use was also split intro three categories:
industrial, wastewater discharged and urban,
expected to have o low impact on quality water of
Siret River.

Physical — chemical analyses

Water pollution is reduced substantially
from its initial value due to it's self-purification
capacity. Treated or untreated wastewater, after
evacuation processes are subjected to physical,
chemical and biological processes that lead -
finally - to water self-purification of the receptor.
The main source of pollution of the Trotus River is
due mainly to disposal of wastewater and usually
directed by inappropriate treatment. Pollution of
the Trotus River, the urban sewage treatment
station downstream of city, due to sewage
discharged and improperly purified by the purge
station. In this situation the water quality is
influenced by the presence of Ca, N-NH,4, RF, Na.

This fact demonstrates the strong
influence of urban in stream water Ca, N-NH,, RF,
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Na level within the study area. The main sources of
pollution in the catchment area have influenced the

state of its river water quality.

Figure 1 Study area Siret River Basin the boundaries of river and land use
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Figure 2 Correlation of non-point pollution sources of river and land use

Table 1
Description of land uses analyzed Corine Land Cover categories
Code Description Corine Land Cover categories Code
Urban Urban; Industrial; Wastewater discharged 1. Artificial areas Urban

- Extractive mining industry; Construction i .

Mining MR 9 i y: . 2. Artificial areas Mining
sites; Mining water; Dump sites

. . 3. Non-irrigated arable land; .
Agriculture Cereals, legumes, fruits trees "9 Agriculture

Agricultural areas
. . 4. Forest and semi-natural vegetations
Forest Areas with natural vegetation 9 Forest
areas
Water courses .
Water X 5. Water bodies Water
Salinas
Table 2
Correlation and PCA analysis with coefficient type Sperman’s
SIRETRIVER  URBAN  AGRICULTURE  FOREST DA N-

(basin) (basin) (basin) (basin)  (basing NH4 ~ RF CBOS ClI so4  Ca Na Fe
URBAN (basin) 1 0.5720 -0.7064 02772 05042 06601 05483 0.7391 0.4433 05404 06228 ..o
AGRICULTURE - - -

(basin) 0.5720 1 09774 ooe 02084 02174 03123 01925 o0 02445 01078 oo,
FOREST (basin)  -0.7064 -0.9774 ! 00073 02874 03145 03992 03123 00627 03055 02151 03001

DA (basin) 0.2772 -0.0435 -0.0073 1 01205 00198 oo 01372 01350 01316 00898 ...

N-NH4 0.5042 0.2084 02874 oo 1 0.8622 05020 07267 0.6307 05720 07945 oo,

RF 0.6601 0.2174 -0.3145  0.0198  0.8622 1 05031 09334 07628 07357 09413 .o,
CBO5 0.5483 0.3123 03992 oo, 05020 0.5031 1 05234 02332 03529 04975 .
cl 0.7391 0.1925 03123 01372 07267 09334 0.5234 1 08114 06556 09300 (.o,
S04 0.4433 -0.0220 -0.0627 01350 06307 07628 0.2332 0.8114 1 05155  0.7956 .00,
Ca 0.5404 0.2445 03055 01316 05720 07357 03529 0.6556 0.5155 1 0.6160 ) 4aoe
Na 0.6228 0.1078 02151 0.0898 07945 09413 04975 0.9300 0.7956  0.6160 1 0.3656
Fe -0.4458 -0.2532 03001 4147 02024 04554 01160 03961 03701 04876  0.3656 !
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Statistical analyses

Statistical analyses were performed
using STATISTICA StatSoft v.10 and XLSTAT.
Statistical software was used for all statistical
treatments such as basic statistic, analysis of
variance and correlations. In this case we
calculate Sperman’s rank correlation coefficient
for each scale dataset. Basic statistical analysis
has been conducted in order to gain some
insight into the structure of the dataset. For the
estimation of statistical properties of the data,
the missing values have been temporarily
ignored and the dataset has been scaled.
According to the characteristics of their special
distribution, the pollution sources are classified
as point sources, non-point sources and internal
sources discharged into rivers and lakes. Point
pollution sources mainly include industrial and
domestic wastewater from urban areas. Non-
point pollution sources comprise of the pollutants
from surface runoff from agriculture lands, town
lands, woodlands, meadows and so on (Wang C.
et.al.,, 2005). The urban point pollution sources
are the principal sources, the non-point pollution
sources take the second place, and the internal
pollution sources are less significant. So
wastewater treatment plants in cities and towns
along the main route should be built as soon as
possible to ensure the water quality in Water
Framework Directive (WFD) (2000/60/CE). The
pollution loads of urban point source are non-point
sources. It indicates that the amount of Ca, N-NH,,
RF, SO4 Na, CBOs from urban point sources is
about 68% of the total (Fig.2). So point sources are
overwhelmingly and should be the priority for
control and abatement. Non-point pollution sources
should also be paid adequate attention.

RESULTS AND DISCUSSION

Inasmuch as the discharge of urban
wastewater is an important cause of pollution of
Siret Rivers, one should expect a negative
relationship between urbanization and river water
quality. The preliminary results of the model,
however, did not show such a relationship (Fig.2)
and (Table 2). A closer examination of the data
suggested a relationship between urbanization and
water quality. The water quality deteriorates as
urbanization goes up, but beyond a stage further
increases in the level of urbanization tend to be
beneficial (Bishwanath G. and Nandini B., 2004).

The best results that could be obtained in
respect of the urbanization variable are shown as
model estimate in Table 2. The coefficient of
urbanization has a negative coefficient while the
agriculture, forestal of this variable has a positive
coefficient. Both coefficients are statistically
significant. An increase in urbanization causes
deterioration in river water quality. However, the
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results do hint at an adverse effect of urbanization
on river water quality up to a stage.

Because the water of the rivers is
vulnerable to pollution sources (the collection of
domestic and industrial wastewater of city) in the
drainage basin of the River Trotus were delineated
four “zones of protection” related over the surface.
In the drainage basin of the River Trotus
importance are mineral waters. Critical areas that
require improvement in the quality of the water in
terms of ecological status.

Disturbing sources are presented based on
the critical areas of the basin in which it appeared
that the impact of the degradation of water quality.
Due to the fact that industrial objectives were
developed in urban centers, municipal sewage may
comprise of a mixture of household waste, waste
water, industrial and waste water from various
activities, including public water from precipitation
and, in the area of the river basin was used notably
Trotus channeling in the system unit.

Thus, on the variation of concentrations of
chlorides can affirm that they grow significantly
from upstream to downstream, source of chlorides
being Tg.Ocna area, where natural resources are
occupied by salt, taking place in Vranceni
comparative strengths with the Tg.Ocna, but which
fall within the category Il water quality of (WFD)
the Trotus River.

Industrial production without adequate
regard for environmental impacts has increased
water and air pollution, and has led to soil
degradation and large-scale global impacts such as
acid rain, global warming, and ozone depletion
(Seth S.M., 2003).

Many studies have discussed which
physical-chemical elements are apporiate for
defining (Wang C.et. al, 2005; Shuguang L.et al,
2011; Y.C. Lai et.al., 2011; Jinzhu M. et.al., 2009;
Akkoyunlu A and Muhammed E.A., 2012).

In the present study we used physical-
chemical elements to study the impact of quality
water Siret River Basin.

According to the European Environmental
Agency, in many catchments the main source of N-
NH4, Ca, RF, SO4, Na, CBO5, Cl and Fe
pollution is form urban land and discharges from
wastewater  treatment (EEA, 2003). The
relationship between land uses and N-NH4(> 0,3
mg/l), RF(>500 mg/l), SO4(>150 mg/l), Na(>50
mg/l), CBO5(>5 mg/I02), Cl (>100 mg/l) and Fe
(>0,3 mg/l) and Ca (>300 mg/l) concentration in
this study produced important conclusions. Urban
use increased showed negative correlation
correlations whit N-NH4, RF, SO4, Na and CI.
Ammonium was correlated whit urban use, thus
indicating high industrial and population densities.
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The urban sewage also produces serious
pollution in some rivers studied, for example in the
Siret River Basin, which receives high urban and
industrial inputs of pollution from the Trotus
River. Between 1993 - 2003 there were 184
pollution incidents, with a minimum of 10
pollution in 1996 and a maximum of 28 in 2001. of
the total pollution accidents occurring in this
period 46.2% were recorded Trotus River and its
tributaries, 26.1% were recorded on Bistrita River
and its tributaries, and 9.8% were registered on the
Siret River. The central objective of the Water
Framework Directive (Directive 2000/60/EC) is to
achieve "good status” for all water bodies, both the
surface and those of groundwater, except bodies
and heavily modified artificial, which defines
"good ecological potential."”

CONCLUSIONS

The paper investigated determinants of
water quality Trotus River, particularly the
effectiveness of informal regulation in controlling
pollution of rivers. Data on water quality (water
class) for 3 monitoring points for six years (2006 —
2011) were used for the analysis. Given the nature
of the water quality data, an ordinary regression
analysis could not be applied. The statistical
analysis was therefore carried out by using a
StatSoft v.10 program. The results indicated a
positive relationship between land use and water
quality in rivers.

A significant negative relationship was
found between the levels of industrialization and
urban the water quality in the monitoring point
falling in the district. A significant positive
relationship was found between agricultural, forest
percentage and water quality. The results also
indicated a positive relationship between the water
quality in rivers flowing through and mining.

These results may be taken as indicative of
a significant favorable effect of WFD water quality
rivers in Trotus River Basin.
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