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LOCAL RESIDENTS' ATTITUDES REGARDING ECOLOGICAL
CONDITION AND POLLUTION EFFECTS ON HUMAN HEALTH
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CANAL, VOJVODINA, SERBIA

Abstract: Due to excessive pollution, Veliki backi Canal (VBC) was turned into an open
collection system for wastewater from food industry, farms and settlements. This lead to
classification of the canal as a pollution "black spot" in Danube basin. As there is high
percentage of residents living alongside the canal, VBC could represent potential health
risk. In order to conduct an environmental assessment of the region, local residents'
attitudes are being investigated through questionnaire in ten settlements (500
respondents). The results are indicating that local residents perceive the canal as extremely
polluted, mainly due to industry and its by-products. Respondents claim that current state
of the canal could have harmful effects to their health, as there are frequent reports of oil
spills, dead fish and odor. Extremely negative attitude is reported among the residents of
Vrbas, where the most is polluted section of the canal. Questionnaire reveals that most of
the respondents are willing to participate in actions of cleaning VBC, which indicates high

environmental awareness.
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Introduction

There has always been aspiration to build settlements near water, as it always had crucial
part for humans. River systems represent important part of environmental sustainability,
especially if they are connected to populated area (Kowalkowski et al., 2006), due to
direct human impact to water quality (Ren et al., 2003; Xian et al., 2007). Over couple of
past decades there has been an increase of misuse of rivers and canals, as they became
recipient for industry and communal wastewater. Alarming amount of wastewater being
discharged to surface waters, represent one of the major problems for all watercourses
(Alvarez-Vazquez et al., 2009). Many settlements depend on surface water, as it
represents the main source of water required for industry, agriculture and public water
supply system. Water quality has been seriously degraded, as a direct result of rapid
economic growth. Poor water quality and degraded environment are inhibiting
sustainable development, and could threaten human health as well (Huanget et al., 2010).
25 million people die every day because of polluted water (Pimpunchat et al., 2009). That
is the reason why many empirical researches point out the need for specific definition of
water quality (Blanchet et al., 2008; Mustonen et al., 2008; Cabecinha et al., 2009).

Veliki backi Canal (VBC) is a part of hydro system Danube-Tisza-Danube (DTD) and
it runs through the central part of Backa region, connecting the rivers of Danube and
Tisza (Panteli¢ at al., 2012a). It flows from Bezdan on Danube to Beéej on Tisza and its
main purpose was to shorten the waterway for salt transport from Romania to Wien in
18th century. Furthermore, it had a major part in draining swamp areas in order to turn
them into farmland. In the time of construction it was the greatest construction project of
Austro-Hungarian Empire: the canal was dug by hand, and the soil excavated is equal in
amount to that when Suez Canal was built. Later, in 20th century, VBC became the main
section of HS DTD, one of the greatest hydro systems in Europe (Divuljski, 2008). Wast
network of drainage and irrigation canals was formed around VBC, as well as settlements,
along with agricultural complexes. Discharging of untreated industrial and communal
wastewater lead to total degradation of several areas, downstream from largest polluters
(Andrejev, 1983). Intensive pollution of the canal began in 1960s. The major problem is
wastewater from food industry, which is developed to a high extent in this region. With
development of agriculture and industry, irrigation canals and streams became recipients
for untreated wastewaters, which turned VBC into a main environmental problem in
Vojvodina at first, and afterwards in Europe. VBC was officially declared as a pollution
"black spot" in Danube basin (Panteli¢ et al., 2012b).

In decade that the United Nations General Assembly proclaimed as the International
Decade for Action "Water for Life", when many of scientific debates concern dealing with
the greatest problem of mankind — lack of water resources, residents of central Backa fear
of possible consequences that VBC might have on their health. Nearly 89% of all houses in
municipalities around the VBC are located along the canal. Exactly this fact, that nine out
of ten houses are located on the bank of VBC, makes this region a "black spot". As local
residents are true consumers of the region, this research was based on their attitudes
regarding the ecological condition of the VBC and possible effects to their health and
environment.



Methodology

Survey was based on a probability sample. Questionnaires were provided to respondents,
to fill them voluntarily and independently. As the survey was anonymous, respondents
were willing to give sincere answers. This form of research proved to be very good, as local
residents agreed to participate as well as to answer to all of researchers’ demands. Local
residents are aware of poor environmental situation in settlements near VBC and
therefore are giving positive feedback to every sort of research that could lead to some
improvement in that matter.

Five hundred respondents participated in this research. The sample was made by
combining answers, given by residents of different settlements and taking into account
distance of house from the canal. Residents from ten settlements participated in this
research: Sombor, Mali Stapar, Sivac, Crvenka, Kula, Vrbas, Srbobran, Turija, Backo
Gradiste and Becej (Fig. 1). The short description of the settlements is given in Tab. 1. The
sample included about 0.3% of these settlements’ residents.
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Fig. 1. Map of settlements* distribution and profiles.



Tab. 1. Description of settlements along the VBC by type of settlements and main industrial sector

Number (in Number of Type of
accordance Settlements d }ip Main industrial sector
to Fig. 1) residents settlement
rural .
1 Bezdan 5507 settlement Agriculture
urban food industry (oil
2 Sombor 52648 factory, fruit industry,
settlement .
beverage industry)
. rural .
3 Sivac 9224 settlement Agriculture
food industry (sugar
4 Crvenka 10315 setlif;?;lnt factory, beverage
industry, baker industry)
urban food industry (beverage
5 Kula 19739 settlement 1ndu§try), leather
industry
food industry (pig farm,
urban oil factory, meat
6 Vrbas 26198 settlement industry, sugar factory,
baker industry)
urban .
7 Srbobran 13296 settlement Agriculture
.. rural .
8 Turija 2626 settlement Agriculture
o .y rural .
9 Backo Gradiste 5519 settlement Agriculture
urban Food industry (vegetable
10 Becej 26462 industry), mechanical
settlement .
industry

On the base of the answers given by the residents of each settlement the percentages
of the opinion offered in the questionnaire for particular question were calculated.
Moreover, the same answers were assessed on the base of the distance of houses from
VBC and the corresponding percentage values were assessed and also presented. The
results are acquired on the basis of Pearson Chi-square test (Williams & Lawson, 2001).

For data from nominal scale, special statistical procedures are exempt from strict
assumptions about distribution of data (e.g. assumption about normal distribution). Chi-
Square (X2) distribution is widely used. X2 serves for testing deviations of acquired
(empirical) frequencies from expected (theoretical) values (Turjacanini & Cekrlija, 2006).
Chi-Square was used to determine if there are statistically significant differences in
attitudes between residents of different settlements and in term of distance of their house
from the canal.

X2 =Y(fo-fe)/fe

Where:

X2 — Chi-Square

fo — empirical (acquired) frequencies
fe — theoretical (expected) frequencies



Similar research was commissioned by Public Water management Company "Vode
Vojvodine" Novi Sad, in 2005. The research was about water pollution issues in Vojvodina
in relation to level of environmental awareness of local residents. The research was
conducted by The Centre for Free Elections and Democracy (CeSID), and it was two-
phase (CeSID, 2006). The first phase covered public opinion from every part of
Vojvodina, and the second phase was focused only to municipalities of Kula, Vrbas and
Srbobran. Results showed that although they are aware of VBC pollution problem and
threats to their health, residents of these municipalities were not ready to actively
participate in solving this problem (CeSID, 2006).

Results and discussion

Further text reveals analysis and interpretation of the results requested for this research.
Data processing gave the results shown. When asked: What is your opinion about
condition and water quality of the VBC in area where you live?, more than half of
respondents (52.2%) replied that the canal is extremely polluted and almost unusable.
High percentage of respondents (43.2%) thinks that VBC could be in better condition,
although it is not alarming. The fact that really is alarming is that only 4.6% considers the
canal as a clean watercourse.

Tab. 2. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about the condition and water quality of the VBC in area where they

live
Opinion about condition and water quality of VBC in your living area
Ithinkthat | 1ok
I think that the canal a ! 1€
the canal is could be in canalis Pearson Pearson
clean to an better extremely Chi- Chi-
agreeable condition polluted Square - | Square -
extent although it is a12111r11(()1s " Value p
not alarming
unusable
Bezdan % 0.4 8.4 1.2
Sombor % 1.6 6.4 2.0
Sivac % 0.4 5.2 4.4
= Crvenka % 0.2 3.8 6.0
an Kula % 0.8 2.6 6.6
k5! 123501 0.000*
= Vrbas % 0.2 0.8 9.0
Q
@ Srbobran | % 0.0 2.2 7.8
Turija % 0.6 3.4 6.0
B.Grad. % 0.2 4.6 5.2
Becej % 0.2 5.8 4.0
0O to 200 m % 1.4 6.6 11.4
oA
N 200- x
E = | 1000m % 1.6 17.0 23.8 10697 0.030
Rzl
© & (l)z)r(e)ro m % 1.6 19.6 17.0

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

5




Analysis of acquired answers is showing significant results (Tab. 2). Based on the
data processing we can conclude that differences among the answers exist and that they
are statistically significant. Differences are perceived among the residents of Bezdan,
Sombor, Sivac and Becej, with opinion that the canal could be in better condition,
although it is not alarming, while residents of Crvenka, Kula, Vrbas, Srbobran, Turija and
Baccko Gradiste think that the canal is extremely polluted and almost unusable. Based on
the Chi-Square value (p=0.000) we can conclude that there is a significant difference
between there a land the expected data p<0.01. The differences in there sponses are the
biggest between the residents of Vrbas, where 9% of 10% of residents consider the canal
extremely polluted and almost unusable, and residents of Sombor, where only 2% of 10%
think of the canal in that manner. The differences in the responses are the least between
the residents of Vrbas and Srbobran, because 7.8% out of 10% of Srbobrans’ residents
think that VBC is extremely polluted and almost unusable.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 2)
shows that majority of residents with houses that are less than 1000 m away from the
canal consider VBC as extremely polluted and almost unusable, while majority of people
with houses that are more than 1000m away from the canal thinks that the canal could be
in better condition, although it is not alarming. Chi-Square value (p=0.030) confirms that
there is a significant difference between there a land the expected data p<o0.05.

Respondents are, to a high extent, aware of possible threats coming from VBC. They
know that their environment is more endangered than it is in other settlements in
Vojvodina. We can compare this data to results acquired in previous research (CeSID,
2006), where residents of this region evaluated condition of their environment with
marks that are below average for Vojvodina.

Due to rapid local economy growth in last 40 years, there has been a risk of increased
surface waters pollution, because of human activities (Harris & Heathwaite, 2005) such as
urbanization (Sim & Balamurugan, 1991), industrialization (Zhang et al., 2011; Wang et
al., 2012) and agriculture development (Maloschik et al., 2007). River canals are
especially exposed to pollution as they are more populated and influenced by human
activity (Owens & Niemeyer, 2006).

When asked What is the main source of pollution in the VBC in area where you live
we can see that attitudes among local residents differ to a high extent, as 48.6% consider
industry as a main source of pollution, while 46.4% think that human activities are the
main cause of pollution. Only 5% sees communal wastewater as a main polluter.

Analysis of acquired answers (Tab. 3) are showing that residents of Bezdan, Sombor,
Sivac, Kula and Becej consider human activities as a main polluter of the canal, while
residents of Crvenka, Vrbas, Srbobran, Turija and Backo Gradiste think that main source
of pollution is industry with its negative by-products. The answers given from Crvenka’
and Vrbas’ residents were expected, because those are industrial centers of the region,
while residents of Srbobran, Turija and Backo Gradiste are affected by this as their
settlements are located downstream of the industrial centers. Based on the Chi-Square
value (p=0.000) we can conclude that there is a significant difference between there a
land the expected data p<0.01. The differences in there sponses are the biggest between
the residents of Bezdan, where 9.4% of 10% of residents consider that the canal is mainly
polluted because of human activity, and residents of Vrbas, where only 2.2% of 10% agree
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with that statement. As for the statement that industry is the main source of pollution, the
biggest difference in the responses is between residents of Vrbas and Srbobran, where
7.4% of 10% agree with the statement, and residents of Bezdan, where only 0.4% of 10%
think in the same manner.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 3)
show that residents with houses 200 m and 200-1000 m distanced from the canal
consider industry as a major source of pollution, while residents that live more than
1000m apart from VBC think that human activities have the greatest impact on the canal.
There is no significant difference between real and expected data, as the differences are
not statistically significant (p=0.083).

Tab. 3. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about the main source of pollution in VBC in area where they live

The main source of pollution in VBC in your area
I:I(liélityr_y I\}Ilellg;Z;/le Communal Peg}ﬁ?? " Peg}rsf) "
products activities wastewater S%uare - Square
alue -p
Bezdan % 0.4 9.4 0.2
Sombor % 1.6 8.0 0.4
Sivac % 2.6 6.6 0.8
» Crvenka % 7.0 2.4 0.6
é Kula % 4.4 5.0 0.6
= Vrbas % 7.4 2.2 0.4 134.129 | 0.000%
§ Srbobran % 7.4 2.2 0.4
Turija % 6.0 3.2 0.8
Baék(.)v % 7.4 2.4 0.2
Gradiste
Becej % 4.4 5.0 0.6
3 8 to 200 m % 10.4 7.8 1.2
é E 121?0'1000 % 22.4 17.8 2.2 8.242 0.083
© é ?I;rer 1000 % 15.8 20.8 1.6

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

In attempt to solve environmental issues, media usually plays important role in
channeling the pressure of citizens pointed toward the government and polluters. Media
have mentioned the canal only when accidents occurred, such as dead fish, oil stains and
major protests. Lack of journalists’ expertise in the field of environmental issues, as well
as everlasting lack of media space for this theme is quite noticeable. Media support is very
important for the Action plan implementation process, as well as for defining the need of
this implementation, its goals and last but not least, raising the environmental awareness
level. Moreover, it is crucial that citizens are properly informed about real condition of
their environment.

When asked what is your source of information regarding the pollution in VBC, most
of the respondents, even 75% declared that most of the information is collected
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independently, through conversations with friends and acquaintances. Minority of the
survey participants, 12.8% answered that they acquire information through media (radio,
television, newspapers), and 12.2% stated that most of information comes from local self-
government and institution in charge.

Analysis of acquired answers (Tab. 4) is showing that residents of all settlements
included in the survey, agree that most of the information are collected independently,
through conversation with friends, colleagues and neighbours. However, residents of
Bezdan, Crvenka, Kula, Turija and Becej state that most of the information are provided
by local self-government and institution in charge, while residents of Sombor, Sivac,
Vrbas, Srbobran and Backo Gradiste think that media provides more information than
local self-government. There is no significant difference between real and expected data,
as the differences are not statistically significant (p=0.083), at the level of significance
P<0.05. Data acquired by analyzing answers based on distance of houses from VBC (Tab.
4) show that all of residents acquire most of the information independently, and there is
no difference between real and expected data (p=0.394).

Tab. 4. Descriptive statistics and the application of the Chi-square test for the questions related to
residents’ opinion about sources of information regarding the pollution in VBC

Means of gathering information regarding the pollution in VBC
Independently, | Pearson | Pearson
. Local self- through Chi- Chi-
Media .
government | conversation Square | Square
with friends - Value -p
Bezdan % 0.6 1.2 8.2
Sombor % 1.6 1.2 7.2
Sivac % 0.6 0.4 9.0
- Crvenka % 1.2 1.6 7.2
a;» Kula % 1.0 1.4 7.6
ji_,j Vrbas % 2.6 1.0 6.4 29.776 | 0.040%*
E Srbobran % 2.2 0.4 7.4
Turija % 1.0 1.8 7.2
Back
Graditte % 14 1.2 7-4
Becej % 0.6 2.0 7.4
§ o to 200m % 2.8 1.6 15.0
200- o
% £ g Lo0om % 5.4 4.6 32.4 4.092 0.394
© overiooom | % 4.6 6.0 27.6

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

Harmful mater in water and sludge has negative impact on canals’ environment, and
human health as well. This statement is confirmed through statistical data analysis that
shows increased number of patients with malignant diseases that usually affect lungs and
respiratory and urogenital system. This increased number is especially noticeable along
the canal, as well as in the entire city of Vrbas in relation to population of Backa and
Vojvodina in general (NIVA, 2005). Based on pollution parameters and identified harmful
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mater in water and sediment, the Dekonta Institute conducted a simulation of negative
impact for human health. They concluded that bacteria have the most dangerous impact
(Dekonta, 2004).

When asked Do you think that pollution of VBC could affect your health and health of
your household, the majority (76%) of respondents answered affirmatively. Minority
(22.8%) think that the pollution could affect their health only if they get in direct contact
with polluted water, and only 1.2% of respondents do not see the pollution as a potential
health threat.

Analysis of acquired answers (Tab. 5) is showing that residents of all settlements
included in the survey consider that pollution of VBC could affect their health and health
of their household. This opinion is especially noticeable in Sivac and Srbobran, where
8.4% of 10% answered in this manner. Alarming is the fact that none of the residents of
Sivac, Srbobran, Turija and Backo Gradiste gave negative answer regarding the impact of
pollution on human health. There is no significant difference between real and expected
data, as the differences are statistically significant (p=0.050), at the level of significance
P<0.05.

Tab. 5. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about pollution of VBC and its affect on their health

Do you think that pollution of VBC affects your health
Yes, in case we
get in direct Pearson Chi- Pearson
yes contact with no Square - Chi-
contaminated Value Square - p
water
Bezdan % 6.6 3.2 0.2
Sombor % 8.0 1.8 0.2
Sivac % 8.4 1.6 0.0
" Crvenka % 8.2 1.6 0.2
g Kula % 8.0 1.8 0.2
= Vrbas % 8.2 1.6 0.2 28.825 0.050™*
B
2 Srbobran % 8.4 1.6 0.0
Turija % 8.2 1.8 0.0
Backo
Gradiste % 6.2 3.8 0.0
Becej % 5.8 4.0 0.2
e) to 200m % 164 2.8 0.2
oM 0,
== 200- %
7 1000m 316 10.2 0.6 5.124 0.275
.- O
T & (;Z)I(c;l;)m % | 28.0 9.8 0.4

Remark: *p < 0.01;**p < 0.05; Pearson Chi-quare - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 5)
show that there are no significant differences (p=0.275) in residents’ opinion, as they all
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agree that the pollution of the canal could affect their health. Moreover, residents with
houses that are less than 200 m apart from VBC pointed this out in far greater percentage.

One of the major researches regarding the affect of pollution in VBC on human health
was conducted in 2004. Department of urology, at Vrbas hospital conducted an analysis
regarding the prevalence of malignant tumors of urogenital tract in Vrbas, in relation to
distance from VBC. Medical records from 1991 to 2003 were analyzed, as well as records
from Oncology institute of Vojvodina in Sremska Kamenica (Prof. drsc med. Marica
Miladinov Mikov, Institute at Sremska Kamenica).

Observed period of 13 years revealed 435 registered cases of urogenital tract tumor,
230 urinary bladder tumors, 67 kidney tumors, 119 testicular tumors and 10 cases of
tumor on other organs in Vrbas. The city of Vrbas is divided into three zones, where the
first zone represents area less than 200 m distanced from VBC, the second zone is more
than 200m away from the canal, and the third zone is more than 400 m from VBC.
Phenomenon of urinary tract tumor was analyzed. Out of total of 154 registered cases, 51
were registered in the first zone, which makes 33%. As one quarter of Vrbas’ residents live
in this area, it was concluded that frequency of the disease’ appearance is high and it can
be directly related to distance from the canal. These results are taken with caution, due to
lack of statistical data from longer period of time. Nevertheless, it cannot be denied that
results clearly show connection of malignant disease’ appearance to the nearness of the
canal. Furthermore, more detailed records are needed for all sorts of malignant diseases,
especially in this endangered zone, because there is increasing number of soft tissue
tumors (liver and lung tumor) as primary tumors. There is also increased number of
bronchitis, asthma and allergic diseases recorded among pre-school and school children
(NIVA, 2005).

Oil spills, odor and dead fish are usual scene at the canal, due to the pollution and
poor quality of canal water. When asked Have you ever seen changes on the surface of
VBC, such as oil spills, the largest percent of respondents (49.2%) answered that oil spills
are often seen on the surface of the canal. 35.2% answered that oil spills are visible only at
specific time of year, while only 15% declared that they have never seen oil spills on the
surface of VBC.

Answers gathered in different locations are of high relevance for this question (Tab.
6). The results show that residents of Sombor, Crvenka, Kula, Vrbas, Srbobran and Turija
claim that they often notice changes in form of oil spills, while residents of Bezdan, Sivac,
Backo Gradiste and Becej in highest percent claim that this kind of changes are visible
only at certain time of year. Based on the Chi-Square value (p = 0.000) we can conclude
that there is a significant difference between the real and the expected data p<0.01. The
differences in the responses are the biggest between the residents of Srbobran where as
much as 7.8% of 10% confirmed that they often notice changes in form of oil spills and
residents of Becej, where only 3.2% of 10% answered in that way.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 6)
show that there is no difference between real and expected data (p=0.306). Moreover,
residents with houses that are less than 200 m apart from VBC pointed this out in far
greater percentage.
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Tab. 6. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about whether they have seen oil spills on the surface of the canal

Have you ever seen oil spills on the surface of the canal

Pearson
Yes, very On.ly %t No, Chi- Pearson
certain time Chi-
often of vear never Square - Square -
y Value q p
Bezdan % 3.4 4.4 2.2
Sombor % 4.4 3.8 1.8
Sivac % 3.6 5.0 1.4
Crvenka % 5.0 2.2 2.8
é Kula % 5.0 4.0 1.0
Z Vrbas % 7.8 1.2 1.0 64.022 0.000*
3 Srbobran % 7.8 2.0 0.2
Turija % 5.4 3.4 1.2
Backo
Gradiste % 3.6 4.6 18
Becej % 3.2 4.6 2.2
to 200 m % 11.2 6.0 2.2
Q
Ea 200-1000
g E m % 20.8 15.2 6.4 4.827 0.306
v
.- o
T & ;)rxlzer 1000 % 17.2 14.0 7.0

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

When asked Have you ever noticed odor coming from VBC, the largest percent, 62%
answered affirmatively, 30.8% of respondents answered that odor appears only at certain
time of year. Fact that only 7.2% of the respondents answered that they have never sent
any odor from the canal is certainly concerning.

Analysis of acquired answers (Tab. 7) is showing that major of residents of Bezdan
and Turija confirm that they notice odor only at certain time of year, while majority of
residents of other settlements answered that they often notice odor, with no regard of
what time of year it is. Based on the Chi-Square value (p=0.000) we can conclude that
there is a significant difference between the real and the expected data p<o0.01. The
differences in the responses are the biggest between the residents of Srbobran, where
8.4% of 10% and residents of Bezdan, where only 4% of 10% confirms this statement. The
least difference is between residents of Srbobran and Vrbas, as in Vrbas 8% of 10%
declared that they often notice odor coming from VBC.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 7)
show that majority of respondents confirms the fact that odor from the canal is often
being noticed. It is especially observed that residents with houses that are less than 200m
apart from VBC pointed this out in far greater percentage. There is no significant
difference between real and expected data, as it is shown from the result of Chi-Square
test (p=0.064).
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Tab. 7. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about whether they have ever noticed odor coming from VBC

Have you ever noticed odor coming from VBC
Only at Pearson Pearson
Yes, very certain No, Chi- .
. Chi-Square
often time of never Square - )
year Value p
Bezdan % 4.0 4.6 1.4
Sombor % 4.4 3.8 1.8
Sivac % 5.8 3.4 0.8
Crvenka % 7.4 1.6 1.0
g Kula % 6.4 3.2 0.4
§ Vrbas % 8.0 1.4 0.6 64.389 0.000*
g Srbobran % 8.4 1.4 0.2
Turija % 4.6 5.2 0.2
Backo o
Gradiste % 54 4.0 06
Becej % 7.6 2.2 0.2
to 200 m % 14.0 4.2 1.2
Q
Ea 200-1000
é E m % 26.8 13.2 2.4 8.808 0.064
.- o
T & ?szer 1000 % 21.2 13.4 3.6

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

Minimal concentration of dissolved oxygen required for fish is 30% of
supersaturating value (Murphy, 2007), and it determinates tolerance of pollution. When
asked Have you ever noticed large quantities of dead fish on the surface of VBC, the
majority of respondents, 44%, claim that they see dead fish only at certain time of year.
Fewer of the respondents, 29.8%, answered that they often notice this phenomenon, while
26.2% claim that they have never seen dead fish on the surface of the canal.

Analysis of acquired answers (Tab. 8) is showing that residents of Vrbas, in highest
percentage, answered that they often see dead fish, while majority of Crvenka’ residents
claimed the opposite. Residents of other settlements declared that they notice this
phenomenon only at certain time of year. Chi-Square value (p=0.000) confirms that there
is a significant difference between the real and the expected data p<o0.01. The differences
in answers are significant and are most noticeable between the residents of Crvenka,
where 4.8% of 10% of respondents claim that they have never seen dead fish and residents
of Srbobran, where only 0.6% of 10% confirmed this statement.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 8)
also show that there are no statistically significant differences (p=0.593) between answers
given by respondents.
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Tab. 8. The percentages of the answers and the application of the Chi-square test for the questions
related to residents’ opinion about whether they have ever noticed large quantities of dead fish on

the surface of VBC
Have you ever noticed large quantities of dead fish floating along the VBC
Yes Only at Pearson Pearson
’ certain No, Chi- Chi-
very .
time of never Square - Square -
often
year Value P
Bezdan % 3.4 4.2 2.4
Sombor % 2.2 5.0 2.8
Sivac % 2.6 4.0 3.4
Crvenka % 2.2 3.0 4.8
% Kula % 2.8 4.2 3.0
§ Vrbas % 5.0 3.0 2.0 54.872 0.000*
3 Srbobran % 4.6 4.8 0.6
Turija % 2.8 5.2 2.0
Backo N
Gradiste % 24 6.4 1.2
Becej % 1.8 4.2 4.0
o to 200 m % 6.6 9.0 3.8
S 8o
g é § 200-1000 m % 12.6 18.0 11.8 3.111 0.539
<@ over 1000 m % 10.6 17.0 10.6

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

When asked Would you participate in action of cleaning the canal near your
settlement, the majority of respondents, even 70.8% claimed that they would be glad to
participate in that sort of action. Percentage of 15.4% declared that they would not
participate in action of cleaning, while 13.8% confirmed their participation only if they
would get paid for it.

Analysis of acquired answers (Tab. 9) is showing that there is no significant
difference between the real and the expected data (p=0.465). In all of the settlements
involved in the survey, more than 50% of residents answered that they would be glad to
participate in action of cleaning the canal. This opinion is especially noticeable in Sivac,
while residents of Sombor are not particularly interested in this kind of action, unless it is
paid.

Data acquired by analyzing answers based on distance of houses from VBC (Tab. 9)
(p=0.597), as well as analysis by settlements (p=0.465) show that there is no significant
difference between the real and the expected data.

Results of this survey reveal different conclusions than survey conducted in 2005
(CeSID, 2005), as residents today display more readiness to participate in environmental
actions, while previous research showed that residents of this settlements are passive, and
not ready to engage in this sort of action. This is positive change, and it may be concluded
that environmental awareness is raised to a higher level.
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Tab. 9. Descriptive statistics and the application of the Chi-square test for the questions related to
residents’ opinion about whether they would participate in action of cleaning the canal near their

settlement
Would you participate in action of cleaning the canal near your settlement
Only if the Pearson Chi- | Pearson
yes action would no Square - Chi-
be paid Value Square - p
Bezdan % 7.0 1.2 1.8
Sombor % 5.6 2.4 2.0
Sivac % 8.4 0.8 0.8
Crvenka % 7.0 1.0 2.0
g Kula % 7.2 1.4 1.4
g Vrbas % 6.4 1.4 2.2 17.861 0.465
g Srbobran % 7.8 0.8 1.4
Turija % 6.8 1.8 1.4
Backo o
Gradiste % 74 1.2 14
Becej % 7.2 1.8 1.0
to 200 m % 14.0 3.2 2.2
Q 200-1000
L M o,
g £ m % 29.4 6.2 6.8 2.769 0.597
S g
0 over 1000
28 m % 27.4 4.4 6.4

Remark: *p < 0.01;**p < 0.05; Pearson Chi-Square - Chi-Square value
Source: made by author on the basis of data analysis in SPSS 20.0.

Conclusion

Organic pollution is typical for VBC. The most important industrial objects are located in
central part of VBC, in Vrbas municipality, where the greatest pollution is registered. Pig
farm, oil factory and meat industry are hot spots that have the greatest affect on poor
environmental condition of the canal. Pollution of VBC is not just a local problem that
affects only the health of local residents. Pollutants from VBC are through confluence
getting into river of Tisza, and further to river of Danube, polluting them as well.

Based on the results of this survey, we can conclude that local residents conceive the
canal as very polluted, and that industrial activities and its by-products are to be blamed.
The statement that VBC could affect health of residents is justified, as majority of
respondents answered that they often notice changes on the surface of the canal, in form
of oil spills, dead fish and odor. Analysis of this question showed significant difference
between answers from residents of Vrbas and Srbobran, who claimed to notice this
phenomenon quite often, and residents of Bezdan and Sivac, who claimed to see the same
only at certain time of year.

Polluters who discharge their wastewater to VBC are degrading its’ condition to a
high extent. Although there are numerous techniques for emission reduction,
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construction of central wastewater treatment plant and prohibition of direct discharge of
untreated wastewaters to the canal are pointed out as an ideal solution for this problem.
When main pollution sources are under control, improvement of the situation can be
conducted by releasing larger quantities of water from the system of floodgates. Only than
VBC could become healthy environment and could fulfill the needs of water consumers in
that area. There is a long period up ahead, until the final solution. Lot of effort, work and
material resources, and what is the most important, change in way of thinking for all the
people involved in this complex problem, unfortunately the great environmental problem
of Europe.
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Muiaana Ilaareaunh’, Braguvmup Crojanosuh’, /Iparan
Hoaunaj’, Crean CaBuh” /Iparocias ITasuh’, /Iparan
MuiomeBuh®

* Yuueepsaumem y Hosom Cady, IIpupooHo — mamemamuuxku gpakyamem, /lenapmmat 3a
2eozpadujy, mypusam u xomenujepcmso, Cpobuja

CTABOBH JIOKAJTHOT CTAHOBHUIIITBA IO ITUTAILY
EKOJIOIITIKOT CTAIbA Y1 YTUIIAJA 3ATABEHA HA
FBbUXOBO 3/IPABJBE U OKOJITHY - CTY/INJA CJIYUAJA
BEJINKU BAUKU KAHAJI, BOJBOJANHA, CPBIJA

Pesume: Benuku 6auku kanan (BBK) je meo xuapocucrema Jlynas-Tuca-/lynas (IT) y
Cpb6uju. 360r MHTEH3UBHOT 3araljuBama Koje je MOYesIo jOII IIe3/leCeTUX TrofnHa XX
Beka, BEK npeTBOpEH je y OTBOPEHU KOJIEKTOP OTIA[HUX BO/A IpexpamMe0He HHIYCTPH]e,
dapmu U OTIaIHUX BOZIA OKOJIHUX Hacesba. 360T Besukor 3arajerha, BBK mporsiaiieH je
"npaom Taukom" 3araljema y ciauBy JlyHaBa. Kako je y Hacesbuma y okoinau BBK Bestku
mporenar Kyha HemocpenHo y3 KaHas, OH IpeficTaB/ba BEJIUKY OMACHOCT II0 EbHXOBO
3/IpaBJbe U JKUBOTHY CPEIUHY. Y IIIbY Carjle/laBaiba CTarmha KUBOTHE CPEIMHE Y OKOJINHU
BBK, aHKETHUM HCTpaXKUBarbeM HcruTahe ce CTaBOBU JIOKAJIHOT CTAHOBHUIIITBA.

JIOKaJIHO CTaHOBHHUIITBO je CBECHO JIOIIE EKOJIOUIKE CUTyaluje y HacebuMa y
oxosinau BBK 1 3aTO O3UTHUBHO OAITOBapa Ha CBaKy BPCTY UCTPAKHUBamha Koja 6 Morjia
Jla yTU4ye Ha TO00O0JbIIIahe EKOJIOIIKOT CTama. Y HCTPaKUBAIY je YUeCTBOBAJIO 500
ucnutaHuka. CacTaB/balbe y30pKa je BpIIEHO TaKO Jla WCOUTHBAHA JHIA Oyay u3
Pa3IUYUTHX Hace/ba, U a UM cTaMOeHH oOjekaT Oy/ie Ha Pa3jInYUTOj YAAJBEHOCTU OF
BBK. Y y30pKy cy yuecTBOBaJja JinIia U3 eceT Hacesba, Combopa, Masior Cranapa, CuBIia,
IpBenke, Kyne, Bpbaca, Cpb6obpana, Typuje, Baukor I'paguinrta u Beueja. Y3opak je
00yxBaTHO MPUOJIIKHO 0,3% CTAaHOBHMKA OBHUX Hace/ha. Pe3ysnTaTd Koju Cy
TIpeICTaB/beHN JOOHjeHH Cy Ha OCHOBY JECKDUIITUBHE CTATUCTHCTUYKE aHAINU3€e U
npumene hi-kBagpat Tecta.

Ha ocHOBy pesysiTaTa aHKETHOT HCTPA)KHBama BUIUMO 4 JIOKAJTHO CTAHOBHUIITBO
cMartpa fia je Kanan usysetHo 3aral)eH U 7a je OBaKBO CTarbe IIPOy3POKOBAIA UHYCTPHja
ca CBOjUM IITETHHM IPOAYKTHMAa KOjU Ce Ha OBOM IIPOCTOPY TOAMHAMA HCIIYINTAjy.
VcniutaHuIy cMaTpajy fa HUCy A06po nHbOpMUCaHN 0 0BOM IpobseMy U fa 1o Behune
uHpopManyja fonaze camoctanHo. OnpapzaHo ce cMarpa fa 3arahjeHocr Kanana moske
YTUIIATH Ha IHXOBO 37paBibe, jep je BehnHa u3jaBuia Aa BeoMa 4ecTo IO MOBPIIMHHU
KaHAJICKe BOJIe BUAM MacHe MpJsbe, YTUHYJIy puby uinu oceha HempujaTHe MmMupuce. Y
aHAJIM3W OBUX MMHUTama MOCEOHO ce UCTUUy cTaHOBHMIIM Bpbaca u CpbobpaHa, Koju TBpie
Jla ce OBe I0jaBe MaHU(peCTyjy BeoMa 4ecTo, u craHOBHUIM be3zana u CuBna, KOju TBp/ie
Jla OBe II0jaBe BHJE caMo y oZipeJeHOM IepHoAy roAnHe. Beuky mporeHar neCnuTaHuKa
M3jacHUO ce /1a OU ce pasio YKJBYUHO y eKOJIOLIKe akije yninherma Kanana, mto ce Moxe
MMO3UTHBHO OLIEHHUTH U CMAaTpPaTH Jia je eKOJIOUIKa cBecT rpaljaHa mogurHyra Ha jenaH
BUILY HUBO.
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3arajuBaun koju cBoje ormazHe BoAe uchymrajy y BBK moBome ra y Beoma
JleTpaZiipaHo cTame. [ako mocroje MHOTOODOjHE TEXHUKe 3a CMarberhe eMHCHja, Kao
WIeaJTHO pellielbe 3a cMameme 3arajerba BBK HaBogu ce uarpagma W ymorpeba
LIEHTPATHOT MOCTPOjerha 3a Mpepajly OTIAHUX BOJa U 3abpaHa AUPEKTHOT UCIYIITamha
OTIIAJHUX BOZA y penunujeHT ogHocHO Kanasn. Kan ce rmaBHu usBopu 3araljema zoBeny
10T KOHTPOJIY, TOOOJbIIAhE CUTYAIHje Ce MOXKe OCTBAPUTH U IyIITAeM Behe KoJIUInuHe
BOZle U3 cucTeMa ycrapa. Tek Taga 6u BBK morao /a nmocraHe 37paBa Bo/ieHa CpeiMHA U
Jla ICITyHU WHTepece KOPUCHUKA BOJIa HA TOM HOAPYY]y.
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