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Abstract

The essential objective of any engineering project should be
aimed at providing solutions that allow the well-being and
improvement of the living conditions of the inhabitants of the
project area, in such a way that the interventions carried out are
environmentally friendly and allow the sustainability of natural
resources over time. Many of these projects, due to the impact
they generate, must be periodically monitored to accurately
verify the positive or negative changes that they may have
generated after their construction.

One type of project of great interest due to its high impact on
the environment and on people is dams or reservoirs, which
significantly change the environmental conditions upstream
and downstream of the waterways in which they are located.
The changes can be so significant that they could devastate
rivers, threaten the survival of surrounding fauna and flora,
destroy surrounding valleys, flood large areas of wetlands,
forests and agricultural lands, displace populations or leave
many of them in imminent danger, before a possible collapse
of the structure. The purpose of this document is to present a
database that contains variables directly related to the effects
produced by the installation of the Urré reservoir, located in the
channel of the Sind river, in the north of Colombia. The
information corresponds to historical data from seven
consecutive years of follow-up, from 2008 to 2014. It includes
the following physicochemical parameters: Biochemical
Oxygen Demand (BOD5), Dissolved Oxygen (DO),
Temperature and pH, taken in seven stations located along the
channel of the river Sind. The data set helps to perform
simulations to determine the quality of the water flowing
through the river and to verify whether the reservoir project has
had an influence on the pollution of the stream. In a
complementary way, these data help to understand the
biological interaction that is generated between the organisms
that inhabit the area and determine if the environment has been
altered.

Keywords: Biochemical Oxygen Demand (BODs), Dissolved
Oxygen (DO), Water Quality, Sint River, Urra | Reservoir.

I. INTRODUCTION

Water is a vital resource for life on the planet, it acts as a
fundamental element for a number of physical, chemical and
biological processes, which makes today's world possible. In
the case of Colombia, this is one of the richest countries in
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water resources in the world, it is located in the seventh position,
after China with an availability of 2,132 km3 / year [1].

Water resources, being so important in the life of all living
beings on the planet, must be properly preserved. However,
unfortunately, every year the water systems are more polluted
and the quality of the water is affected. According to studies
carried out in recent times, the availability and quality of water,
inits liquid form and found in a superficial or underground way,
has had a deterioration due to factors related to the interaction
of human beings with the environment, such as population
growth, industrialization and urbanization [2].

For the management of water resources, periodic monitoring of
bodies of water is essential. This activity makes it possible to
detect changes in the quality of the resource at an early age,
which makes it a very useful tool for its protection [3].

The quality of the water is evaluated and classified based on the
degree of purity and contamination present in it, and it is
evaluated from the physical, chemical and biological
characteristics [4].

This activity can become somewhat complex, because the
water resource is exposed to a great variety of factors and
parameters that are directly related to the quality of the water.
Among the methodologies that help to characterize the
physicochemical properties of the water resource, there is the
determination of the Biochemical Oxygen Demand (BOD5)
and the Dissolved Oxygen (DO) that is present in the water.
These parameters provide information about the concentration
of organic matter, and measure the amount of oxygen used by
microorganisms in the stabilization of biodegradable organic
matter, under aerobic conditions [5].

Under normal laboratory conditions, BOD is determined at a
temperature of 20 ° C in a time of 5 days, being expressed in
mg /1 02 and is known as BODS5. This procedure was adopted
in 1936 by the American Public Health Association, and since
then, it has remained an indicator of contamination [6].

The objective of this document is to show some of the
physicochemical parameters of the waters of the Sin( River,
downstream of the Urra | dam reservoir, located in the
department of Cordoba, north of Colombia. The information
analyzed corresponds to the Biochemical Oxygen Demand
(BODb), Dissolved Oxygen (DO), Temperature and pH. These
values were measured at seven stations located along the Sinu
riverbed. This allowed the construction of graphs that
contribute to the analysis of the quality of the water that runs
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through said tributary, makes it possible to know its current of the Urra | reservoir has had on the contamination of the
conditions and helps to determine the impact that the location stream.
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Fig 1. Coordinates of the monitoring stations on the Sina River.
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Il. EXPERIMENTAL DESIGN, MATERIALS AND
METHODS

11.1 Study area description

The Sind River runs in a south-north direction from its source
in the Paramillo Nudo in the municipality of Ituango,
department of Antioquia, at 3,500 meters above sea level,
between the foothills of the Serranias de Abibe and San
Jeronimo, south of the department of Cordoba. It empties
directly into the Tinajones delta area through three mouths
called Mireya, Medio and Corea located in the municipality of
San Bernardo del Viento at the southern end of the Gulf of
Morrosquillo (Caribbean Sea). It is approximately 380 km long,
with a basin area of 13,700 km?, of which 1,100 km2 correspond
to the Department of Antioquia and the remaining 12,600 km?
to the Department of Coérdoba. Throughout its course it
establishes complex interactions with streams and streams that
contribute to its waters and with swamps and flooded areas,
which capture their excesses in the winter period [7], [8].

I1.11 Material and methods

The current of the Sind River was divided into two sections:
Upper and Middle. Seven monitoring stations were
characterized (Fig. 1), located from the Urra | reservoir to the
city of Monteria, Colombia. The stations were located at
strategic points with easy access and close to populated areas.

The samples taken were punctual and were taken in the field,
the pH and temperature parameters in the laboratory, the values
of dissolved Oxygen and Biochemical Oxygen Demand,
following the measurement protocols established in the
Standard Methods for the Analysis of Drinking and Residual
Waters according to the American Public Health Association
[9]. The specific samples were refrigerated at 4 °C and
transported to the facilities of the water quality laboratory of
the Universidad Pontificia Bolivariana, in the city of Monteria,
Colombia, where they were processed.

Table 1. Coordinates of the monitoring stations on the Sinl River

Distance to the Reservoir

Station Station Name Latitude Longitude
(Km)
Station 1 Angostura 0.96 8°01'10.9" -76°12'8.7"
Station 2 Pasacaballos 11.0 8°03'42.8" -76° 09'45.3"
Station 3 El Toro 38.0 8°06'47.7" -76° 07' 34.7"
Station 4 Tierralta 46.6 8°11'13.8" -76° 03'46.4"
Station 5 Las Palomas 97.8 8° 26' 37.8" -75°59'52. 7"
Station 6 Nueva Colombia 112.0 8°29'56.4" -75° 58'44.9"
Station 7 Monteria 163.0 8° 45'6.5" -75°50'33.1"
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Fig. 2. Monthly average Dissolved Oxygen values at each sampling station during the recording years
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Fig. 3. Monthly average pH values at each sampling station during the recording years

I1l. RESULTS

Sind River, which were obtained and analyzed based on the
data collected from seven monitoring stations located at
different sites downstream of the SinG River channel, Cordoba
(Colombia). This section will show the data collected and
processed on the characteristics of the water in the mentioned
area.

Fig. 1 shows the location of the research area and the location
of the seven sampling stations. Table 1 shows the coordinates
and distances downstream of the reservoir from the sampling
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stations. Fig. 2 shows the monthly average values of Dissolved
Oxygen, for each station under study, obtained from all the
years monitored. In Fig. 3 the monthly average pH values are
shown, for each station under study, obtained from all the
monitored years. The monthly average values of Dissolved
Oxygen, pH and temperature are presented in Fig. 4; in which
the values obtained from all the stations and all the monitored
years have been considered. In Fig. 5 the Annual Average
Biological Demand for Oxygen, Dissolved Oxygen and pH are
presented for each monitoring station.
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Fig. 4. Monthly average Dissolved Oxygen and pH values
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Fig. 5. Average annual values of Biological Demand for Oxygen, Dissolved Oxygen and pH

IV. CONCLUSIONS

According to the results obtained, it was possible to establish
that the water temperature of the Sinud River varies through the
months, in accordance with the rainy and dry seasons that occur
in the region, with the highest temperatures being those of the
months at the beginning of the year and the lowest, in the
middle and end. Regarding the pH concentration, this is quite
constant throughout the year, with only slight reductions in its
values in the final of the year, but presenting mean values
throughout the year between 7.10 and 7.26. Regarding the
Oxygen Demand, an increase is noted in the second semester

of the year, presenting the highest values in June and December.

Performing the analysis for the sampling stations, there is a
clear relationship between the distances of the station with
respect to the Urra | reservoir in relation to the measured value,
for the properties of Dissolved Oxygen and pH. In both cases,
for the sampling stations furthest from the reservoir, higher
values were presented. In the case of the BOD5 Oxygen
Demand, there were very similar values throughout the period
and throughout the seasons, around 2 mg/L. It is also worth
emphasizing that the values read are within the range of
admissible values stipulated by the competent authorities.
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