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Abstract 
 
The aim of this paper is the presentation and analysis of closure and ecological reconstruction of a mining objective and 
reclamation of lands affected by mining. Vadu Pasii gravel pit is located in the extravillan of Vadu Pasii locality, Buzau 
county, in the terrace of the left bank of the river Buzau. The land on which the exploitation works took place belongs
to Romanian Waters Administration - Ialomita - Buzau Water Direction for the left bank terrace of the river Buzau and 
City Council Vadu Pasii - land that was in unproductive category. Investment objective (terrace exploitation) implied 
exploitation of sand and gravel for using and/or processing in sorting - washing station and realization of two lacustrian
basins. This paper presents a model of land affected by mining rehabilitation, through a combined method, part of the 
lands affected being reclaimed in agricultural production in the category of use pasture and another part being 
reintroduced into the economic cycle and placed in stable equilibrium with other environmental factors of surrounding 
area by arranging a water basin. Ecological reconstruction of land had an even greater importance because they are part 
of the Natura 2000 protected area Lunca Buzaului, the option of making a water basin was an alternative of reducing 
pressure on protected species and habitats of Community importance site. 
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Sand and gravel mining has been one of 
the serious environmental problems around the 
globe in recent years. This often results in land 
degradation, loss of agricultural lands and 
biodiversity. 

Despite widespread occurrence and 
potential impact on the environment and 
agricultural lands, sand and gravel mining has 
received little attention. Even though some 
studies have improved our consciousness of 
the impacts, attention usually seems to be 
focused on mining along river banks and is 
seldom considered in the context of 
farms/cultivated lands (Jafaru Adam Musah, 
2009). 

 
MATERIAL AND METHOD 

 
From terms of climate, the Vadu Pasii sector 

is in the temperate – continental area, characterized 
by average annual temperatures of 10°C with 
minimum average in January of -2°C and 
maximum in July of 22°C. Annual rainfall average 
is between 600 - 800mm. 

In terms of water cadastre, the site is located 
in the left bank of the Buzau river terrace, in Vadu 
Pasii locality extravillan, Buzau County. 

Pedogeographic speaking, the analized 
objective is located on lands where humic rug has 
not been formed or has low thickness, due to 
accentuated lateral mobility of the major bed of the 
Buzau river and cohesive substrate existence with 
high permeability and transmissivity. Where the 
soil was formed, it is typical for meadow areas 
being poorly developed, with a low humus content- 
sandy texture in the top 20 cm, low porosity and 
moderately alkaline reaction. Vadu Pasii area was 
chosen for analysis because it has a mining history, 
both in minorbed and in terrace, more exactly in 
1999 was issued by the competent authorities the 
exploitation license. From 2005 until 2010 the 
current beneficiary of land from the case study 
executed several exploitation works in order to 
restore the lands as water basin and pasture. 

According to data collected in the field and 
visual analysis of exploited and rehabilitated areas, 
were reclaimed, to the local council of the village 
Vadu Pasii, about 10 ha of water surface and 9 ha 
of pasture. This reclamation was performed in the 
period 2011 - 2012 following the completion of all 
ecological restoration works of the areas affected. 
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Following excavation of useful mineral 
resources a water basin has resulted, where water 
has accumulated of adjacent groundwater aquifers 
layers. Water depth is approx. 3 m, with a vertical 
variation of + / - 50 cm and an area of 10.0 ha. 

Water basin is composed of two cells 
separated by the existing road that runs through the 
perimeter on its southern part. 

Profiling, leveling, cover with soil and 
grassing basin slopes and berms: embankment 
works were carried out considering the 
geotechnical characteristics of the terrain and the 
nature of the material used. 

Given the depth of exploitation and terrain 
features have been designed and built two slopes 
with the following geometry: 

- slope angle is max 30°; 
- upper slope height is between 2 - 2.5 m; 
- lower slope height is between 2.5 - 3.0 m; 
- the berme between the two slopes is 4 m. 
Slopes areas, on the entire circumference of 

the pond and fillings were seeded with grass, not to 
be eroded by water and precipitation. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Slopes seeded with grass 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Land reclamation 
At the request of local authorities, lands of 

the eastern part of the exploitation perimeter (9.0 
ha) were given back in the productive cycle 
(pasture). Land reclamation works in this area 
consisted of cover with topsoil, fertilizer and 
grassing on an area of 9.0 ha. 

After completion, landscaped grounds have 
a generally lower rate of 1.35 m from the initiall 
ground. Likewise, wave protection works were 
realized. Generally embankments and earth dams 
do not provide sufficient safeguards against wave 
erosion. At a wave height of 50 cm, quite 
important erosion is recorded, thus embankment 
protection against erosion becomes a concern. 
Combating erosion effect made by waves can be 
obtained by protection works such as reed curtains 
or slopes strengthening works. Reed curtains are 
easy protection works and are generally indicated 
for slopes subject to continuous erosion, that 
happens in ponds oriented in the direction of 
prevailing winds. Curtains are located on the 
upstream slope and are obtained by planting reeds, 
which can be done easily because the reed is 
multiplied by vegetative way. On this 
consideration the methods of planting reed are 
based, which is made with rhizomes, in spring 
before the formation of new buds, rhizomes 
extracted in as long pieces planted on slopes, 
before running 48 hours after removal from the 
ground . To this end, deep trenches were drilled, of 
0.20 to 0.30 m on a surface that begins at the 
operating level of the pound and continue in depth 
up to 0.50 m below the water level.  

Slope consolidation works - is an indicated 
slope protection works in deep water ponds with 
relatively large and dominant wind direction 
oriented. Here the waves that form takes on a 
magnitude that endangers the dam embankment. 

Consolidation works the slope - is indicated 
slope protection works in deep water ponds with 
relatively large and dominant wind direction 
oriented. Here the waves that form takes on a 
magnitude that endangers the dam embankment. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 Emerged and submerged areas 
From previous experience (consolidation 

works at first pond) has found a solution, namely 
strengthening slope over entire emerged surface 
and approx. 2.0 m of submerged surface with large 
stone, embedded in the material, the whole 
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assembly will be stabilized by seeding in emerged 
area and planting reed in the submerged area. 

Populating the water basin with fish fauna: 
Aquaculture, as controlled production of 

aquatic organisms in sweet internal waters for food 
consumption or other purposes, is a more striking 
reality of the world today. 

Today we can speak of the existence of three 
levels of technology in aquaculture: 

- extensive growth technologies; 
- intensive technologies; 
- superintensive technologies; 

Currently fish production in Romania does 
not provide the required quantity for consumption. 
A practical solution to this problem would be 
raising fish in semi-intensive and intensive 
conditions with feeding based on artificial and 
natural food (Vass Levente, 2012). 

In the case of fisheries arrangement 
proposed, extensive growth method was chosen, in 
excavated water basin (pond fish). Extensive 
technologies are done in arranged water basins (of 
land etc.) with satisfactory transit of water. 
Limiting factor is the amount and physico-
chemical quality of water (oxygen-ammonium), 
the role of natural food plus artificial feeding with 
protein feed. An important thing to be taken into 
account in the development of fishing activity is 
the dissolved oxygen content in water. Productivity 
will depend on the chemistry of the water basin, 
that the ratio oxygen/ammonia. Fish populating 
was made with a mixture of species (mixed 
formula) thus effectively exploiting the nutrients in 
ponds and seeks to restrict the species without 
economic value. To populate the water basin with 
mixed fish species were recommended the 
following species of fish (slightly adapted to the 
expected environmental conditions): 

Table 1 
Fish species recommended 

PEACEFUL FISH PREDATORY FISH 
Cyprinius carpio Perca fiuviatilis 

Carassius auratus gibelio Pelecus cultratus 
Abramis baiierus  

Tinca tinca  
Leuciscus idus idus  

 
RESULTS AND DISCUSSIONS 

 
Mining exploitation affect the environment, 

on the one hand, by changing the landscape, and 
on the other hand, through brutal intervention of 
quarries in ecosystem processes and natural 
rhythms. All these effects have led to a conflict 
between the need to extract mineral resources and 
environmental protection requirements to such an 
extent that mining companies began to be seen as 
"environment destroyers". 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 Fisherman 
Although the negative effects of mining 

exploitation are significant and undeniable, this 
industry has many handy options to minimize 
negative environmental impacts and, moreover, to 
rebuild the affected areas even superior to the 
original quality parameters (Dumitru Fodor, Maria 
Lazar, 2006). In areas where aggregate potential 
has been identified, objectives should be included 
in the development plan in relation to the 
protection of residential and natural amenities, the 
prevention of pollution and the safeguarding of 
aquifers and groundwater. Restoration is a process 
that will enable the worked-out quarry or sand pit 
to be used for its original purpose or adapted for a 
new use. Restoration includes design, initial 
landscaping works, soil spreading, final landform 
construction and aftercare. Aftercare is the work 
done after the replacement of the soil and includes 
fertilising, planting, construction of pathways, 
vegetation maintenance and an ongoing long-term 
commitment to the restored land.  

For successful restoration, steps must be 
taken at every stage, from design through operation 
to decommissioning of the facility, to ensure that 
restoration is integrated into the process 
(Department of the Environment, Heritage and 
Local Government Ireland, 2004). 

Minerals have been extracted along rivers 
for centuries. These minerals are river deposits and 
this has also a logistical advantage. This has 
resulted in a pattern of mineral pits scattered along 
European rivers. Mineral pits are part of the 
cultural heritage of our rivers. In some cases, the 
restoration of the excavation site in a certain way 
was obligatory. Redeveloped sites often do not 
meet current spatial quality aims and in some cases 
even cause negative environmental effects, 
especially poor water quality (Henk Nijland, 
Boreas Zandberg, and Marga Martens, 2005). 

Site area is part of the Natura 2000 protected 
area Lunca Buzaului, being declared a site of 
Community importance. Analysed surface 
presented poor vegetation due to very thin soil 
layer and low in humus. Given the site's position 
on the ground with low vegetation cover, water 
scarcity and prevailing winds, the vegetation in the 
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area was almost nonexistent, except poor 
herbaceous vegetation and hawthorn hedges. 

As a result of completion water basins and 
land reclamation, the results are pozititve, as 
shown in the following pictures: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 5 Created habitats 
 

CONCLUSIONS 
 
Former gravel pit, Vadu Pasii is a model of 

ecologization and conservation, worth following. 
Also is an example of fish basin, artificialy 

made, but it was successfully colonized by a wide 
variety of both aquatic and bird species. 

In many cases, the land of rivers terraces, 
where works of exploitation of sand and gravel 
were performed, can not be restored not even at the 
initial category use because ecological restoration 
works are not realized. 
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