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Abstract

One of the environmental problems caused by Thermal Power
plants in Romania is the waste generated from the combustion of fossil fuels.
The ash produced from the combustion process is stored in settling ponds
associated to the plants. Paroseni Thermal Plant ash is deposited in tailings
ponds of Caprisoara Valley. Upon completion of these tailing ponds, they have
to be rehabilitated and reintroduced in the natural cycle. In this paper we
present some natural methods of rehabilitation of tailing pounds and
reintroduction of them in natural circuit by re-cultivation.
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1. Introduction

The main source of electricity generation is represented by Thermal
Power Plants which operate with coal as fuel base (Fodor & Lazar, 2006;
Fodor, 2008). About 23% of the electricity used is produced from burning coal
in power plants (figure 1).
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Fig. 1 — Instant consumption in Romania

In Romania there are several Thermal Power Plants, and among them is
also Thermal Power Plants Paroseni.

Thermal Power Plan Paroseni is a cogeneration power plant supplying
heat and power generation. [3] Works with coal as fuel base and provide heat
for the residents of the four mining towns in the area, namely: Petrosani,
Vulcan, Lupeni and Aninoasa.

For the electricity production, as the primary energy source, the Thermal
Power Plant Paroseni, is using solid fuels, coal base from the Jiu Valley.

Solid fuels, in addition to fuel, contain more sterile, which will be found
after the combustion process in the form of slag and ash.

In of Thermal Power Plant Paroseni, ashes from the burning of coal is
accumulated and transported hydraulically and deposited in ponds associated to
the plant.

Paroseni Thermal Power Administration has in administration several
tailings, slag and ash ponds derived from burning coal. Part of tailings ponds is
decommissioned and some are operational. At the moment it is functional
emergency pond and one of tailing ponds Caprisoara Valley (figure 2).
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Fig. 2 - Carisoara Valley pond

Upon completion of deposition ponds they should be rehabilitated and
reintroduced in natural circuit for lowering the level of environmental pollution.

2. Theoretical Considerations

Ponds of Thermal Power stations are a major source of pollution.

Due to very fine particles of slag and ash, they are carried by wind. To
reduce air pollution levels they have to be rehabilitated and reintroduced in
natural circuit (Petrilean, Irimie, Baleanu & Stanila, 2014).

Need of redevelopment of areas affected by ponds is given by the
following factors:

* improvement of environment by reducing air pollution

* elimination of negative visual impact

* the need to reintegrate these land surface into production
or ecological region that are leading to a potential economic
regeneration of the area [2].

Choosing a green reuse depends on available resources, and the attitude
of the owners and the local community. Depending on the distance to the local
community, he’s requests, technical possibilities, we can distinguish some types
of reuses, such as:

* naturalistic recovery;

* recreational and leisure recovery;
e productive recovery;

* residential recovery;

* cultural recovery;
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¢ other recoveries (Fodor, 2008).

Due to the location of ponds of the Thermal Plant Paroseni, the best
ways to rehabilitate of ponds is the naturalistic recovery or productive recovery.

Naturalistic recovery comprises all reuses aimed at adapting to the most
generous ecosystem that must be within the affected area (Dima & Man, 2015)

. Naturalist recovery is a recovery that is used both in mountain areas
and in places away from urban areas.

Production recovery involves the use of land for crops or fruit trees and
vines.

3. Results and discussion

To set the reintroduction to natural circuit of the tailings ponds of the
Thermal Power plant Paroseni, we conducted a study on two specific types of
vegetation: lawn grass — for the naturalistic recovery, and wheat - for the
production recovery.

In this study we used wheat and grass seeds that were planted in the
ashes taken from the tailings pond of Thermal Power Plant Paroseni. To have
the control plants, these were sown in gardening soil.

Wheat and grass samples were watered with spring water at room
temperature and one of sample from each plant for each soil were helped with
complex fertilizers. The conditions of temperature, humidity and light were
identical and watering was done once every 3 days with 120 ml of water.

In figure 3 is observed increasing wheat support of fly ash compared to
natural growth in garden soil.

Wheat in ashes Wheat
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Grass in ashes Grass

Fig.3 - Germination of wheat and grass

Germination of wheat grain was more pronounced in the case of wheat
sown in the garden soil, in comparison width the wheat grain sown in the ashes.
Although humidity of ash was higher due to small granulation that retains
water, germination was lower due to soil radioactivity. A similar effect occurred
and on the grass seed.

During the growth and development of the studied plants may be seen
influence of the lack of biological natural nutrients of the ash. Plants grown in
the ashes from the ponds of Thermal Power Plant Paroseni are short and thin,

reduced vegetal mass compared to those grown in garden soil (fig. 4).

Wheat Grass

Figure 4 - Plant growth and development
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Wheat in ashes

/

Grass in ashes Grass
Fig. 5 - Germination of wheat and grass in the presence of complex
fertilizer

In Figure 6 you can see the growth and development of wheat and grass
vegetation in the two supports used, but this time being used complex fertilizer.

Due to nutrient inputs from fertilizer, may be observed a difference in
mass of plant produced during plant growth and development. In the same time
we observe that wheat grown on sterile this time, has a thickness comparable to
that of wheat grown in garden soil but without fertilizer.

Wheat Grass
Fig. 6 - Germination of wheat and grass in the presence of complex
fertilizer
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From studies conducted in the laboratory it can be seen that the two
types of plants can grow in support of ash from the ash ponds of the Thermal
Power Plant Paroseni, but for better development is necessary that the soil be
helped a complex of fertilizers to compensate lack of nutrients.

The analysis of rehabilitation of the tailings ponds of the power plant
can be achieved both by: naturalistic recovery and productive recovery (Mangra
& Dumitru, 2015; Soltés & Novakova, 2016; Paget, Daniell, Rubio Zuazo &
Barreteau, 2016).

4. Conclusions

Ponds of the Thermal Power Plant Paroseni is a source of pollution and
demands rehabilitation measures and reintroduction in natural circuit after
completion of the deposition of ash and slag.

For reintroduction in natural circuit tailings ponds, we have proposed
two methods, namely naturalist and productive recovery.

The plants used in the experiment is wheat for the productive recovery
and grass that was for naturalistic recovery, and for better growth and
development is required to be helped with a complex fertilizers.
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