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Abstract: The main aim of this paper is to establish the Lower Danube water quality near
the Galati City, Romania, by using Water Pollution Index method (WPI). In order to calculate
the WPI index, 12 physico-chemical indicators from five sampling stations, were monthly
monitored for the period between June 2018 and May 2019. To analyze these indicators,
electrochemical methods and spectrophotometric methods provided by Merck-Millipore kits
were used. The results obtained from the application of Water Pollution Index conclude that the
Danube water, in most of the cases, was majority classified in second class of quality (except
SS3 station in summer season). Furthermore, at sampling stations corresponding to confluence
areas of Danube with Siret and Prut Rivers (SS2 and SS5) were recorded a higher values of WPI
compared to the other three stations. This outcome demonstrates the contribution of the main
tributaries to the Danube water quality. Regarding seasonal variation of WPI values, the
highest values were recorded in the summer and autumn seasons.
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1. Introduction aggregation of water quality parameters
measurements into a single value that
establishes the quality status of the
monitored aquatic ecosystem [4]. One such
example is the Water Pollution Index (WPI)
that was used for the evaluation of water
quality of some rivers from the Serbia and
Latvia hydrographic  network  [5-8].
Furthermore, the WPI was also used to

The industrial and domestic
wastewaters which are treated
insufficiently, the use of fertilizers and
herbicides on agricultural land, navigation
or permitted and illegal discharges of waste
are some sources of the Danube water
pollution. The main aquatic pollutants

caused by these activities are: nutrients, th ¢ litv of Serbian Danub
organic material and hazardous substances assess the waler quality ot Serplan Lanube

. and according to the WPI results, the water
El;eza]vy metals and organic. compounds) quality in 2014 was moderately polluted

(quality class I1I) [9]. On the Romanian
Danube, the Water Pollution Index has not
been used until now.

The main aim of this paper is to assess
the water quality in the Lower Danube-
Galati area (Romania) using the Water
Pollution Index (WPI). The seasonal
variation of water quality through WPI and
the contribution of each parameter to WPI
results were also envisaged.

The Lower Danube sector near the
Galati City represents a source of drinking
water for over 600000 people. For this
reason, it is necessary the permanent
monitoring and assessment of the Danube
water quality [3].

An efficient tool used for watercourse
quality assessment is the quality index
method. This concept involves the
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2. Study area

In order to assess the Danube water quality
in adjacent sector of the Galati City, the water
samples were monthly taken from five
sampling stations for the period between June
2018 and May 2019. The sampling stations are
as follows:

- SS1 - Priza Dunarii - the area where
water is pumped for the drinking water
supply of Galati;

- SS2 - the confluence area of the
Danube with Siret River;

- SS3 - Libertatea - area with
commercial activity (restaurants) on
the left bank of the Danube;

- SS4 — station far from the urban area;

- SS5 - the confluence area of the
Danube with Prut River (Figure 1).

A52TION
r
BATION

4N

Wn

—— Jijila
£ 551 C.Bratianu

Smirdan 2 Vécren / Luncavifa

a9 ux'-'\ o 'E e
Legend
Sampling stations

F Longkude | Laskude |
£ Sampling wators 10_sampling station Name

N | (o0%) (00"

[ aamnesratve pecncary S81 [Priza Dunash | 22.025571] 45, 383528
! 882 et ROR061] 45.803182|
Do o $ 3 ! 2
< ‘ | §83 (Usertates | 28.063123] 45423773
Swet River sS4 Cotd Psich | 28.193908] 45.81%976
{1 Pt 28.213646] 458664069

1 \ f Ikm 555 :

0 12625 5 75 0
Figure 1: The geographic distribution of the sampling
stations

3. Materials and methods

To calculate the Water Pollution Index, 12
physico-chemical indicators were analyzed at
the Regional Centre of Research and
Monitoring the Environment Quality of
“Dunarea de Jos” University of Galati-
Romania using spectrophotometric methods
provided by Merck-Millipore (COD, N-NH.",

N-NOs,, SO4%, CI, TN, TP, Fe, Zn?) and
electrochemical methods (pH, DO, BOD:).
The 12 analyzed indicators and standard
threshold values according to Order 161/2006
for the second quality class are summarized in
Table 1.

Table 1: Analyzed indicators and standard threshold

values
Standard
Indicator threshold Unit
(Abbreviation) value
(mg/L)
pH 8,2 (upH)
Dissolved Oxygen (DO) >7 (mg
O2/L)
Biochemical oxygen 5 (mg
demand (BODs) 0,/L)
Chemical oxygen demand 25 (mg
(COD) 0O2/L)
Ammonium nitrogen (N- 0,8 (mg N/L)
NH4")
Nitrate nitrogen (N-NOg3) 3 (mg N/L)
Sulphate (S04%) 120 (mg/L)
Chloride (CI) 50 (mg/L)
Total nitrogen (TN) 7 (mg N/L)
Total phosphorus (TP) 04 (mg P/L)
Total iron (Fe) 0,5 (mg/L)
Zinc (Zn*) 0,2 (mg/L)

WPI was calculated according to formula 1:

n : 1
wpi= 1y AL 0
n T

where, Ai represents seasonal average value of
parameters concentration, n represents number
of the analyzed indicators and T is standard
threshold values according to Order 161/2006
for the second quality class. The water quality
classes according to WPI is shown in Table 2

[7,10].
Table 2: Water quality classification based on the
WPI
Va\llL\J/:I Water quality class

<0,3 I1-Very pure

0,3-1,0 11-Pure

1,0-2,0 I11-Moderately polluted

2,0-4,0 1V-Polluted

4,0-6,0 V-Impure
>6,0 VI-Heavily impure
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3. Results and discussions
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Figure 2: Seasonal and spatial variation of WPI
values: Summer (a), Autumn (b), Winter (c), Spring (d)
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Figure 3: Contribution (weight) of each parameter
to the WPI seasonal value: Summer (a), Autumn (b),
Winter (c), Spring (d)
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Surface water quality varies seasonal due
to the natural (i.e. water flow variation) and
anthropogenic  factors  (i.e.  agricultural
activities). For example, the low concentration
of pollutants recorded during the flood periods
can be due to the high water flow that dilutes
them significantly [11].

Figures 2 and 3 illustrate seasonal variation
of Water Pollution Index (Fig. 2) and the
contribution (weight) of each monitored
parameters to the WPI seasonal value (Fig. 3)
in the 5 sampling stations.

The obtained values of the WPI varied
between 0,41 - 1,15 and according to these
results, the Danube water quality was majority
classified in second class of quality (“pure”
status), except the maximum value (1,15) that
corresponds to third quality class (“moderated
polluted” status). The maximum value of WPI
(1,15) was recorded in summer season at the
SS3 station (Fig. 2.a) and this event was due to
the high concentration of total phosphorus,
that significantly exceeded the maximum
allowable concentration (0,4 mg P/L) set by
Order 161/2006 for the second quality class.
This fact can be also observed in Figure 3 (a),
where the total phosphorus was the parameter
with the highest contribution to the WPI value.

Analyzing the seasonal variation of WPI
values (Fig. 2. a, b, c, d), can be observed that
the highest values were recorded in summer
and autumn, when the water flow is lower than
winter and spring. According to Fig. 3 a, b,
BODs and DO were the parameters that
significantly influenced the water quality. The
low level of dissolved oxygen can be
explained by the high biochemical oxygen
consume, which is due to the presence of large
organic matter content in water [12]. During
winter and spring seasons, each parameter
contributed approximately in the same ratio,
except N-NHs (in SS2) and BOD (in SS3)
values that exceeded the standard threshold
value in spring season (Fig. 3.c, d).

Regarding the spatial variation of the WPI,
the highest values of WPI were found in the
stations SS2 and SS5. These results are due to
the pollutants transported from upstream by
the main tributaries of the Danube, the Siret
and the Prut Rivers.
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4. Conclusions

Taking into account the results obtained by
using Water Pollution Index, the Danube water
near Galati city was majority fallen into
quality class Il. The “moderately polluted”
status of water quality recorded in SS3 station
in summer period was an exceptional situation
probably due to a phosphorus compound
pollution event in this area (i.e. domestic
waste, detergents and fertilizers).

The results of the spatial distribution of
water quality illustrated the contribution of the
main tributaries (the Siret and the Prut Rivers)
to the Danube water quality and the Danube
self-treatment capacity.

Regarding seasonal variation of WPI
values, the highest values were recorded in the
summer and autumn seasons due to the high
contribution of BODs and DO parameters and
due to the low water flow.
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