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Figure 5. Risk Assessment for Source 4 

 

 
Figure 6. Risk Assessment for Source 5 

 

 
Figure 7. Risk Assessment for Source 6 
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Figure 8. Risk Assessment for Source 7 

 

 
Figure 9. Risk Assessment for Source 8 

 

8. CONCLUSIONS 

 

The Qualitative Risk Assessment undertaken for Kenilworth Flood Alleviation 

Scheme, based on the preliminary Conceptual Site Model, has identified the low 

possibility of harm to human health, property, and the potential for pollution of 

controlled waters. Further investigation of the potential contamination sources and 

associated pollutant linkages was recommended.  

These sources and their associated potential pollutant linkages required an 

intrusive investigation before the construction activities being effectively undertaken. 
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THE INFLUENCE OF PRECIPITATION ON TOURISM 

DEVELOPMENT IN PETROSANI DEPRESSION 
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Abstract: Sustainable tourism in the Petroșani Depression, as an alternative to the 

closure of mining activities, should aim to achieve a balance between development and 

conservation, to find the best tourism activity taking into account both ecological and socio-

economic elements. of it. But, the forms of tourism practiced in the open air, are intensely 

conditioned by the climatic conditions such as: air temperature, amount of precipitation, 

thickness of the snow layer, wind speed, etc. This paper aims to present an evolution of the 

amount of precipitation over a period of 40 years and to highlight the problems that may occur 

in the hot or cold season, depending on which, tour operators should take into account in 

tourism planning. 
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1. INTRODUCTION 

 
After the systematic closure of the mining activity in the Petroșani Depression, 

tourism will be an alternative in terms of sustainable development of the analyzed area. 

The sustainable development of tourism depends directly or indirectly on the 

sustainable development of other areas. General improvement of infrastructure, 

decrease of corruption, economic growth, increase of living standard etc. will lead to 

the creation of the necessary conditions for the sustainable development of tourism in 

the Petroșani Depression. 

The Petroşani Depression is a region descended within the Southern 

Carpathians, being limited to the North by the mountain massifs: Retezat and Şureanu, 

to the South and South-East by the Vâlcanului and Parâng Mountains. It has 

approximately NNE-SSV orientation, stretches over a length of about 45 km and a 

width ranging from East to West between 9-12 km. [2] 

It consists of six localities with related administrative units: Petrila (Lonea, 

Jieț, Cimpa), Petroșani (Dâlja, Livezeni), Aninoasa (Iscroni), Vulcan (Dealul Babii, 

Paroșeni), Lupeni, Uricani (Valea de Brazi, Câmpu lui Neag ) with a population of 
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120,734 inhabitants, the city with the largest population being Petroșani (37,160 

inhabitants). 

Mountain tourism, specific to the Petroșani Depression, includes a wide range 

of recreational, spiritual and economic activities that take place in various mountain 

regions. It is an important economic source of many mountain communities, generating 

jobs, incomes that, in the end, allow the locals to organize and continue their life in 

accordance with their own cultural traditions and roots. 

 

2. THE EVOLUTION OF THE PLUVIOMETRIC REGIME IN 

PETROȘANI DEPRESSION 

 

Precipitations are a direct consequence of the general circulation of air masses in 

the country. Cyclonal air masses usually cause most of the precipitation as it causes 

atmospheric instability and causes significant cloud formations. In the temperate 

continental climate, precipitation falls in different forms.[4] Most of the year there is 

liquid precipitation, especially in the hot season. In the cold season, especially in 

winter, the precipitations are in solid state, but there are also mixed precipitations 

(sleet, drizzle etc.). 

The annual minimum of precipitation is registered in the winter months, in 

January and February, when at the level of the country an high-pressure area 

dominates. Compared to this distribution there are in the temperate climate and 

frequent deviations from the rule. Thus, sometimes, the maximum precipitation occurs 

in another month (July or August), while the annual minimum can be recorded in 

another month. 

Atmospheric precipitation is also one of the most important characteristics of the 

climate, it is of particular interest in knowing the regime of atmospheric 

precipitation.[1, 3] The characteristic of all the months is the great variability of the 

pluviometric regime. 

The variability of precipitation differs from year to year depending on the 

season. The highest amounts of precipitation were generally recorded in the summer 

months of 202.3 mm in June, 235.8 mm in July (1991), 225.2 mm in July (2005), 253.0 

mm in June (2016), with a maximum rainfall of 295.8 mm in July (2014), with the 

lowest rainfall in the winter and autumn months of 5.0 mm in November (1986), 5.4 

mm in January (1989), 1.8 mm in November (2011) and the month with the lowest 

rainfall being 1.5 mm in October (2000) [5]. 

At the values of the annual amounts, in the pluviometric regime, for the period 

1980-2019 we notice that there are increasing deviations from year to year, except for 

the first years of the study which were drier than the next period. For this study I chose 

a decadal analysis of this period, following the deviation of each decade from the other 

(Figure 1). 
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Figure 1. Evolution of average annual precipitation for the 1980-2019 period at Parâng 

Meteorological Station 

 

For the decade 1980-1989, we can see, from figure 2, that the average of the 

decade is lower than the multiannual average, which shows that this decade is drier 

than the others (except the next decade), the driest year being 1985 (563.5mm) . We 

can observe that in the years 1980, 1981 and 1984, compared to the other years of the 

decade, the annual amounts (712.6 mm, 888.8 mm and 743.8 mm respectively) register 

higher values than the following years, which results that in this decade is a deviation 

very large in the first part, followed by a slower decrease in precipitation. 

 

 
Figure 2. The evolution of the pluviometric regime for the 1980-1989 decade 

 

For the 1990-1999 period, we can see from Figure 3, that the average decade 

(628.7mm) is lower than the average of the previous decade and compared to the 

multiannual average, resulting in the driest decade in this study. Here it is shown that 
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the annual amounts of the rainfall regime vary from the average of the decade, the 

driest year being 1990, and the wettest 1999. 

 

 
Figure 3. The evolution of the pluviometric regime for the 1990-1999 decade 

 

 
Figure 4. The evolution of the pluviometric regime for the 2000-2009 decade 

 

For the 2000-2009 time period, we can see from figure 4 that its average 

(737.0mm) is higher than the multiannual average and than the other two decades, 

which results in an increase in the amount of precipitation. We can also see that the 

annual amounts vary from year to year, except for the year 2000 and where the amount 

of precipitation is well below the average of the decade. 

For the 2010-2019 time period, we can see from figure 5 that the average decade 

(806.4 mm) is higher, compared to the other decades studied and compared to the 

multiannual average, resulting in a significant increase in precipitation. We can also 

observe a variation of the annual amounts compared to the average of the decade, thus, 

the years 2010, 2013, 2016, and 2018 register values above the average of the decade, 
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and the years 2011, 2012, 2014, 2015, 2017, have the registered values are below the 

average of the decade. 

 

 
Figure 5. The evolution of the pluviometric regime for the 2010-2019 decade 

 

From the analyzed data, we can observe an increase by 177.7 mm of the decadal 

averages from the studied period, but also a deviation of the annual amounts from year 

to year, where, in 1990, the annual amount being the smallest (481.2 mm), from the 

whole period studied, and in 2016 the annual amount being the highest (1006.7 mm). 

The solid precipitations have a rather long duration (at over 1500 m altitude the 

snow carpet lasts even over 3 months), the favorable conditions for the formation and 

maintenance of the snow layer can sometimes be found in the high areas from the 

beginning of October until the first part of May. 

At an altitude of over 1500 m, the average thickness of the snow layer exceeds 

one meter, the largest accumulations occurring in the last decade of February and the 

first part of March. 

 

3. CONCLUSIONS 

 
In the Petroșani Depression there are deviations from the multiannual averages, 

both in the thermal and in the pluviometric regime, where we can distinguish that in the 

cold season of 2000 at the Parâng Meteorological Station, was registered the lowest 

amount of precipitation (524.3 mm) and in October (1.5 mm) and November (8.4 mm) 

there was a period of drought. Also in the same year, according to the values recorded 

at the Petroșani Meteorological Station, there was a period of drought, in October (0.0 

mm), when no amount of precipitation was recorded and in November, only 9.9 mm , 

as well as in 1990 with an annual average of 481.2 mm, in January only 9.4 mm of 

rainfall was recorded resulting in a dry period as well. 
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For the warm season, at Parâng Meteorological Station in 2014, in April (123.6 

mm), May (173.2 mm), June (151.6 mm), July (295.8 mm), and August (118, 0 mm), 

the highest amount of precipitation was recorded. 

At the Meteorological Station in Petroșani in 2003, there was a deviation from 

one month to another so in July, the amount of precipitation recorded was 121.6 mm, 

followed by a month of drought in August (0 mm), then returning in September with a 

considerable amount of precipitation (112.7 mm). In 2017 and 2018 in June (189.0 mm 

and 269.1 mm respectively) and July (152.9 mm and 184.8 mm respectively), large 

amounts of precipitation were recorded, being a period with a risk of floods. 
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ASSESSMENT OF THE ENVIRONMENTAL RISK AND 

IMPACT OF TĂUȚII DE SUS POND - CLOSED AND NON-

CONFORMING REHABILITATION 
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Abstract: The paper analyzes an extreme situation of a tailings pond located upstream 

of the city of Baia Mare and flanked by two localities: Satu Nou de Sus and Tăuții de Sus. The 

two localities have agricultural and animal husbandry activities, including in the contamination 

area of the pond, with an increased risk to the health and safety of the population due to its 

chemical and physical instability. A personal analysis carried out recently has revealed 

worrying effects on some people and animals in the area. The cause of these effects could be the 

state of unfinished closure and greening works. Residents directly affected are not warned by 

the authorities about the risks, and those who requested information before the construction of 

the houses at the base of the pond began, were assured that the pond is rehabilitated and does 

not present risks. 

 

 

Keywords: closed non-compliant pond; environmental and public health risks; toxic 

waste in the community; acid drainage; constructions at the base of the pond. 

 

 

 

1. INTRODUCTION 

 

The closure of the mining activity has generated a significant environmental 

impact with short, medium and long-term risks. Sources of pollution are underground 

mining works, tailings ponds, mining concentrate depots and tailings dumps. The 

tailings ponds are mostly close to human communities, as in the case of Baia Mare [1] 

metropolitan area. 

 Particular attention should have been paid to the closure of mining to these 

sites, which are sources of pollution for all environmental factors: air, water and soil. 

Tăuții de Sus tailings pond has a special feature due to the fact that it is located in a 

crowded area, in continuous expansion and it is considered by the inhabitants to be 

properly ecological. In reality, the situation is serious due to: a strong acid drainage 

along the entire contour of the pond; the geometric shape of the sink in the upper part 

with water accumulations; the slope of the embakment  at risk of physical instability; 

constructions on the alignment of the base of the pond at distances of only a few tens 

and hundreds of meters; animals grazing and consuming water from and in the vicinity 
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of the pond; crops and greenhouses in contaminated areas; rides and driftings with off-

road vehicles and ATVs on the slope of the pond; clogged drains; geocomposites and 

geomembranes exposed to the weather; abandoned drainage pipes on the surface of the 

pond, etc. 

 

2. CONSTRUCTIVE DATA REGARDING THE POND 

 

It is a lowland pond, located near the Central pond, in the middle of densely 

populated areas. It was put into operation from 1962, until its closure in 2006, serving 

the Baia Sprie preparation plant. The surface at the level of the canopy is 30 ha and has 

a total tailings amount of approximately 14 million tons, a height of 37 m and an 

average slope of 18 degrees. The area at the base of the pond (footprint) is estimated at 

54 ha. The calculation of the surfaces was made based on the measurements on the 

orthophotoplan from atlast.anpm.ro and imported into google earth. The permeable 

surface (in which rainwater easily infiltrates) is estimated at 32 ha and includes the 

outer slope of the pond, the canopy and the inner slope with permeable characteristics. 

These areas were measured in order to achieve the scenario on the water balance in the 

perimeter of the pond for risk assessment in the cases analyzed below. 

 

 
Figure 1. The location of Tăuții de Sus pond and its condition on 23.08.2020 (google earth) 

 

Figure 1 shows the condition of the pond on 23.08.2020 with the shape of a 

sink in the central - southwestern area with accumulation of water contaminated by 

yellow - reddish color (specific to ocher). The respective area presents erosion 

phenomena of the material entrained towards the central area, aspects presented in 

photos 1 and 2 taken on December 6, 2020. In August 2020, the amount of 

precipitation in Baia Mare was 143.6 l / sqm, and in November (period before the 
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photos) was 10.9 l / sqm (ANM data from www.vitalmm.ro/ro/precipitatii-anm). Thus, 

it is noted that in periods of low evaporation and low rainfall in the water accumulation 

area, its volume is significant, a worrying fact in a scenario with large amounts of 

precipitation in short periods of time. Breaking the dam on the south side would 

endanger the population and the houses at the base of the pond. The lack of 

intervention in the next period will reduce the volume of water stored in the central 

area by entraining material from the inner slope, helping to increase the risk of 

reaching a critical beach (distance between canopy and water luster) which will 

eventually lead to instability dam. 

On the western side (common side) of the Tăuții de Sus pond is the Central pond 

with a capacity of 10 million tons, for which a project of exploitation and relocation of 

8.5 million tons was foreseen (the difference of 1.5 million would be left to support the 

Tăuții de Sus pond). By relocating the 8.5 million tons, an area of 48 ha would have been 

released and returned to the economic circuit. The project was blocked by the local 

authorities in 2012 (the expected duration of the works was 5 years). Currently, the 

Central Pond presents a major risk, amplifying the situation in the area. 

For the Tăuții de Sus pond, there is a closure and rehabilitation project through 

which the execution of some works has started, but for various reasons they have been 

abandoned in a deplorable state. 

 

3. DESCRIPTION OF ENVIRONMENTAL IMPACT AND RISK 

 

Currently, this pond poses a major risk of physical and chemical stability. The 

southern side is close (on the order of tens of meters) to an intensely inhabited area 

with old and new constructions, some even in the construction stage. From my 

personal analysis, I found that most of the population is not aware of the risk, being 

informed that the pond is rehabilitated. The sad aspect is given by the paradox of the 

society with easy access to information, with countless competent authorities, NGOs, 

media, etc., but the population in the area still grows vegetables and raises animals on 

contaminated land. From the analysis, it was noted the increased incidence of 

autoimmune diseases among the population in the area. Of all the cases, one stands out 

by the fact that an educated, athletic young man, following a possible contamination 

with heavy metals as a result of daily consumption of vegetables and goat's milk raised 

at the base of the pond and even on the pond, his body became vulnerable to any type 

of infection, not responding to conventional treatments. His health deteriorated about 8 

years after his move to the area, he built his house less than 100 m from the base of the 

pond. One of the infections is caused by Borrelia Burgdorferi, and the specific 

treatment did not give any positive results, to the astonishment of the doctors. Studying 

the existing information [2], it was identified that an organism contaminated with 

heavy metals does not respond to the treatments known so far, effective in situations of 

uncontaminated ones. The farmer of goats fed in the area of the pond perimeter 

reported that he had kids with malformations that he could not explain, thus proving 

the lack of information of the population about the risks to which they are exposed. 
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In a civilized society, the authorities do not allow the population to be exposed 

to such risks. There is also the risk of breaking the dam by the fact that the physical 

stability of the pond is not ensured by: accumulation of water in the sink (lake area) 

during periods of excessive rainfall, producing the phenomenon of overflow and 

rupture of the dam; clogging of the drainage system at its base, highlighted by the 

obstructed systems (due to the precipitation phenomenon) entirely on the entire 

southern side; the development of vegetation of shrubs and trees directly on the slope, 

which raises the hydrostatic level and additionally loads the forces acting on the slope 

(the action of weight and water). Stabilization and rehabilitation should have complied 

with the Technical Regulations in force, including the geometry that involves the 

formation of a dome instead of a sink (current situation), as well as waterproofing to 

stop the reactivity of the material in the pond. Breaking the dam poses a risk to the 

lives of the inhabitants and the destruction of property. 

The following pictures show a part of the reality on the ground regarding the 

way in which the stabilization and rehabilitation works of the Tăuții de Sus pond, 

located in the immediate vicinity of the residential areas, were designed and executed. 

 

 
Photo 1. Degradation status of rehabilitation works 

 

 
Photo 2. Water puddles in the center of the pond in the shape of a sink and traces of animals 

consuming water from the pond 
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Photo 3. Acid drainage at the base of the pond where the perimeter gutter was arranged 

(concrete degradation and clogging of the drainage system) 

 

 
Photo 4. Residential and construction areas at the base and in the vicinity of the pond stabilized 

and improperly rehabilitated 

 

4. SCENARIOS REGARDING THE WATER BALANCE IN THE 

PERIMETER OF THE POND 

 

The entire amount of water falling into the perimeter of the pond (except 

evaporation) will be transformed into acid drainage (water with a pH between 2 and 3) 

and loaded with heavy metals. On most of the surface of the pond (estimated at 32 ha), 

the material being permeable (dusty sand, sand) precipitation water will enter the 

structure of the pond without intense evaporation during dry periods, as in the case of 

the central area . In the situation of January 2020 when the amount of precipitation was 

119.3 l / sqm or December 2018 of 118.2 l / sqm (months when the evaporation on 

normal ground is about 12 l / sqm), according to The calculations show that 

approximately 100 l / sq m infiltrates into the body of the pond, leading to the 

accumulation of 1 000 m3 / month / ha of rainwater, respectively 32000 m3 for the 

entire pond. This amount of water is converted as a result of oxidation reactions of 
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sulfur in the pond into acid drainage, which is then released into the environment. In 

2018 the amount of precipitation was 761.1 l / sqm and in 2019 737 l / sqm, years 

considered dry for the Baia Mare region. In 2018, the total amount of fallen water was 

76,110 m3 / ha, which represents over 2 million m3 of water infiltrated into the body of 

the pond in the permeable area, transformed into toxic water. In the situation of 

repeating a meteorological phenomenon with the probability of occurring once every 

100 years, such as the one in 1970, when they fell 121.4 l / sqm in 24 hours, it would 

inevitably lead to exceeding the storage capacity of water in the pond sink and 

breaking dam with catastrophic consequences. At an area of 30 ha inside the canopy, 

36,420 cubic meters of water would accumulate, exceeding the safety capacity of the 

water volume in the pond. Another exceptional precipitation situation presented in the 

National Geographic Romania magazine (natgeo.ro) is that of Seini locality, 

Maramureș county, when between 12 and 15 May 1970, at an altitude of 145 m, 200.5 

mm of precipitations were registered [3]. 

In the current context of climate change and intense rainfall, any vulnerable 

structure is at a major risk, as is the case of Tăuții de Sus pond. In 2020, upstream of 

Șurdești locality, on a small area, there was heavy rain, with the entrainment of 

material (crushed stone and raw stone resulting from detonations) from the Dâmbul 

Lupului quarry leading to the road blockage of Baia Sprie – Cavnic route and clogging 

of the bridge. The area, where the phenomenon occurred, is located between 

Vrănicioara Pond and Plopiș-Răchiţele Pond, which are tailings ponds improperly 

rehabilitated. If the meteorological phenomenon had occurred in the perimeters of 

these ponds, the consequences would have been dramatic. Thus, it is easy to conclude 

the danger represented by these incorrectly stabilized and rehabilitated ponds or of 

those without any stabilization or rehabilitation works (Bozânta, Săsar, Central, Leurda 

pond, etc.). 

In the current state of the pond, the rainwater that falls on its surface has an 

environmental impact both physically and chemically with adverse consequences. 

Closure and rehabilitation works should have ensured physical and chemical 

stability for an indefinite period, by complying with the technical requirements 

imposed by the Technical Regulation on landfilling [4]. 

 

5. CONCLUSIONS 

 

The current state of Tăuții de Sus pond presents a very high risk both 

physically and chemically. 

From a physical point of view, breaking the dam would lead to loss of life and 

destruction of the property at its base. A special meteorological phenomenon such as 

heavy rainfall, would allow the accumulation of a large amount of water in the upper 

part of the pond in the form of a sink, which would lead to overflow and rupture of the 

dam with the entrainment of very large amounts of material. Recently, in the area there 

have been events on small areas with heavy rainfall, known as "breaking clouds". 
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The chemical instability of the pond is intense due to the sulfide content, which 

generates acid drainage as a result of oxidation reactions. The reactivity is given by the 

fact that no waterproofing works were performed. The entire amount of precipitation 

on the surface of the pond participates in the oxidation of sulfides that are released on 

the contour through the perimeter ditches or percolating the foundation of the pond 

directly into the groundwater. 

Adjacent to the Tăuții de Sus pond with the mentioned risks, there is the 

Central pond with other particularities regarding the environmental risks (slopes and 

plateau exposed directly to environmental factors, traces of a deposit of 110,000 tons 

of arsenious pyrite gold concentrate treated by bacterial leaching) and Flotation central. 

Central Flotation is a site contaminated with abandoned and unprotected ore deposits 

and concentrates. 

The purpose of the article is to sound the alarm about the risks to the 

population living in the vicinity of areas contaminated with heavy metals due to 

physical and chemical instability of the tailings ponds. 
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MANAGEMENT OF HAZARDOUS WASTE IN 

HUNEDOARA COUNTY, ROMANIA, IN THE CONTEXT 
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Abstract: Waste is one of the most acute environmental problems. Waste management 

policies aim to reduce the impact on the environment and health and to improve resource 

efficiency. The long-term goal is to transform into a recycling society, avoiding waste and using 

the inevitable as a resource, whenever possible. The aim is to achieve much higher levels of 

recycling and minimize the extraction of additional natural resources. This paper wants to 

highlight a few options of waste management in Hunedoara county, as a conclusion that proper 

waste management could be a key element in the context of sustainable development. 
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1. INTRODUCTION 
 

The quantities of waste generated are growing rapidly from year to year, and 

the impact it has on the environment and implicitly on the community is growing. The 

issue of waste, especially hazardous and toxic waste, is attracting increasing interest in 

both industrialized and developing countries. Addressing it has become a priority goal 

of environmental policies. 

The volume of waste disposed can be seen as an indicator of resource 

efficiency in a society, because excess waste generation is linked to the inefficiency of 

production processes, low sustainability of products placed on the market and 

inappropriate consumption patterns. [2] 

Sustainable development recommendations include the flow of materials 

needed at various stages of production, consumption and use that should be managed 

so as to facilitate and encourage their optimal reuse and recycling. This avoids wastage 

and prevents depletion of the stock of natural resources. [4] 
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  Municipal waste management is a major responsibility primarily for public 

administration authorities, but also for the population. In Hunedoara county, municipal 

waste management is performed through four main stages: collection, transport, 

treatment and storage. 

 

2. MAIN FEATURES OF HUNEDOARA COUNTY  

 
Hunedoara County is located in Romania, Transylvania region, is part of the 

West Development Region and its residence is Deva. At European level, the county is 

part of the DKMT Euroregion. Hunedoara County is located on the middle course of 

the Mureș River, near the Apuseni Mountains (N), Orăștie and Șureanu (S-E), Retezat-

Godeanu, Vâlcan and Parâng (S) and Poiana Ruscă Mountains (S-V). The most 

important rivers that cross the county are: Mureș, Strei, Râul Mare, Crișul Alb and Jiu. 

The extensive depressions of Hațeg and Zarand are located on the territory of the 

county. 

The county is composed of seven municipalities (Brad, Deva, Hunedoara, 

Lupeni, Orăștie, Petroșani, Vulcan), seven cities (Aninoasa, Călan, Geoagiu, Hațeg, 

Petrila, Simeria, Uricani) and 55 communes. It borders the counties: Arad, Alba, 

Vâlcea, Gorj, Caraş-Severin and Timiş. 

 

 
Figure 1. Geographic position of Hunedoara County  
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3. HOUSEHOLD WASTE MANAGEMENT IN THE COUNTY 

   
In Romania, the responsibility for municipal waste management belongs to the 

local public administrations, which, by their own means or by concession of the 

sanitation service to an authorized operator must ensure the collection (including 

separate collection), transport, treatment, recovery and final disposal of this waste. 

Municipal waste is disposed of exclusively by landfill. So far, no installations 

for incineration of municipal waste have been put into operation in the county. 

Municipal waste management involves collection, transport, recovery and 

disposal, including monitoring of landfills after closure. 

In 2019, the situation of non-compliant deposits in the county was according to 

the table below: 

 
Table 1. The situation of non-compliant deposits in the county, in 2019 

Location of 

the  landfill 

Year of 

closure 

Disposal 

situation 

 

Alternative 

location for 

storage 

Nr. closure notice / 

environmental permit / 

reception 

     

Brad 2004 stopped Deva 
Notice of closure 

no.27/27.02.2007 

Hunedoara 2006 stopped Orăştie 

Notice of closure 

no.6/31.03.2008 

Reception at the end of 

the works 12.10.2015 

Petrila 2008 stopped Vulcan 

Environmental permit at 

the cessation of activity 

no. 21/18.12.2008 

Reception at the end of 

the works 25.08.2015 

Haţeg 2008 stopped Vulcan 

Environmental permit at 

the cessation of activity 

no 1/14.01.2009 

Reception at the end of 

the works 26.11.2015 

Geoagiu 2009 stopped Orăştie 
Closing notice 

no.25/09.02.2007 

Călan 2009 stopped Deva 

Closing notice 

no.35/22.03.2007 

Reception at the end of 

the works 13.08.2015 

Uricani 2009 stopped Vulcan 

Regulatory act for 

establishing the 

obligations regarding the 

restoration of the 

environment quality 

no.8470/01.02.2010 
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Lupeni 2009 stopped Vulcan 
Reception at the end of 

the works 21.11.2015 

Simeria 

(Rapolt) 
2010 stopped Orăştie, Deva 

Reception at the end of 

the works 26.11.2015 

Orăştie 2015 stopped inconsistent 

Reception at the end of 

the closing works 

19.04.2017 

Deva 2015 stopped inconsistent 

Reception at the end of 

the closing works 

29.05.2017 

Aninoasa 2016 stopped inconsistent 

Reception at the end of 

the closing works 

13.10.2015 

Vulcan 2016 stopped inconsistent 
Environmental 

obligations 

 

Currently, the county is divided into four waste management areas as follows: 

- Area 1. Brad - covers the northern part of the county. 

- Area 2. Hațeg - covers the central-southern part of the county; 

- Area 3. Deva Center - covers the central part of the county; 

- Area 4. Jiu Valley - covers the southern part of the county. 

The analysis of the data on the degree of coverage with sanitation services 

(expressed as the population served by sanitation services) highlights the fact that 

annually there was an increase in the percentage of coverage with sanitation services. 

The percentage of coverage with sanitation services in the county is over 92% for 2019 

(figure 2). At the same time, there is a continuous increase in the degree of coverage in 

rural areas. 

 

 
Figure 2. Land coverage with sanitation services in the county 
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In order to streamline the collection and transport activity, at the level of 

Hunedoara county there are currently the following transfer stations: 

• Brad transfer station; 

• Brad transfer station receives the waste from the sorting station, composting 

station and transporting them to the landfill at Bârcea Mare. The station has been 

operating since 2010; 

• Hateg transfer station, operating since 2010; 

• Petroșani transfer station, has been operating since 2018. The waste is 

transported to the landfill in Bârcea Mare. 

The household waste generation indicator, at the level of Hunedoara county, 

has a fluctuating evolution during the analysis period, both in urban and rural areas. 

The values of the generation indices are lower than those calculated at national level in 

the National Waste Management Plan. 

Compared to the average data in Romania, the lower value of the identified 

waste generation index is explained by the fact that Hunedoara County is less 

developed, which leads to a lower degree of waste generation. 

 
Table 2. Forecast of municipal waste production in Hunedoara county 

WASTE TYPE 

 

TONS WASTE / YEAR 

2020 2021 2022 

Household waste collected in a mixture and separately 76744 75646 73572 

Similar waste from trade, industry, institutions, mixed 

and separate collected 

33360 32883 31925 

Waste collected from gardens and parks 5761 5761 5761 

Waste collected from markets 688 688 688 

Collected street waste 4887 4887 4887 

Total municipal waste generated 121440 119865 116833 

 

4. MUNICIPAL HAZARDOUS WASTE MANAGEMENT 

 

The separate collection of hazardous waste from municipal waste is not 

extended at national level, the quantities collected being extremely small. After 

collection, they are temporarily stored and transported for disposal to existing 

hazardous waste disposal facilities. 

According to the European Waste List, the following categories are part of 

municipal hazardous waste (Table 3): 

 
Table 3. European list of municipal hazardous waste (source: GD no. 856/2002) 

WASTE CODE WASTE TYPE 

20 01 13* Solvents 

20 01 14* Acids 

20 01 15* Alkalis 

20 01 17* Photochemistry 

20 01 19* Pesticides 
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20 01 21* Fluorescent tubes and other mercury-containing wastes 

20 01 23* Decommissioned equipment containing chlorofluorocarbons 

20 01 26* Oils and fats, other than those mentioned in 20 01 25 

20 01 27* Paints, inks, adhesives and resins containing dangerous substances 

20 01 29* Detergents containing dangerous substances 

20 01 31* Cytotoxic and cytostatic drugs 

20 01 33* Batteries and accumulators included in 16 06 01,16 06 02 or 16 06 

03 

20 01 35* Decommissioned electrical and electronic equipment other than 

those mentioned in 20 01 21 and 20 01 23 containing dangerous 

components 

20 01 37* Wood containing dangerous substances 

 

According to EUROSTAT data, the average generation of municipal 

hazardous waste in Romania was 2 kg / inhabitant / year in 2018. 

In the case of the European Union, the average generation was 5 kg / 

inhabitant / year in 2014, increasing to 7 kg / inhabitant / year in 2016. During the 

analysis period, according to statistical data, the quantities of municipal hazardous 

waste from individuals, managed at the level of Hunedoara county in the period 2013-

2017 are presented in the following table: 
 

Table 4. Evolution of the quantities of hazardous waste from municipal waste collected, 

recovered and disposed of Hunedoara county 

QUANTITIES OF HAZARDOUS WASTE COLLECTED (TONS / YEAR) 

OPERATION 2013 2014 2015 2016 2017 

Collection 54,46 43,36 35,64 27,58 65,48 

Redeemed 82,93 18,83 52,59 59,73 58,71 

Removed 0 0 0 0 0 

 

According to the provisions of Law 211/2011 on the waste regime, with 

subsequent amendments and completions, the local public administration authorities 

have the obligation to "ensure and be responsible for the separate collection, transport, 

neutralization, recovery and final disposal of waste, including hazardous household 

waste". It must also ensure "the spaces necessary for the separate collection of waste, 

its endowment with containers specific to each type of waste, as well as its 

functionality". 

The collection options provided in the Regulation of the Sanitation Service for 

Hunedoara County are the periodic collection campaigns, through temporary fixed 

collection points, according to an annual program established at the beginning of the 

year. 
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There is also the possibility that certain categories of municipal hazardous 

waste can be collected through stores that ensure the disposal of those products before 

they become waste (used oil, used batteries and accumulators, expired drugs), but 

could not identify a record of quantities of hazardous waste collected in this way. 

According to statistical data up to the level of 2017, there is no information on 

the quantities of municipal hazardous waste collected separately by sanitation 

operators. The quantities of waste mentioned in the previous table come from the 

activity carried out by economic operators authorized for waste collection, other than 

sanitation operators. 

 

5. PROPOSED OPTIONS FOR MUNICIPAL HAZARDOUS 

WASTE COLLECTION  

 
We must mention that it is not only sufficient to collect hazardous waste from 

houses, it is also important to ensure the proper disposal of this type of waste. The 

following municipal hazardous waste management options have been identified: 

a) Direct collection from homes, has the advantage of minimum handling 

requirements from generators, but the costs are much higher; 

b) Collection campaigns have the advantage that the locations where the 

collection machines are parked can be alternated, to allow a larger number of people 

during a year. The quantities collected are significant in relation to costs. 

Disadvantages: discomfort for the generator due to the distance to the location of the 

collecting machine. Generators have to wait for campaigns, temporarily storing waste 

in the household, which increases the risk of accidents; 

c) Public collection centers, fixed or mobile. They are functional all year round, 

citizens can bring waste from the moment they are produced, but require fairly high 

investment costs in collection infrastructure (collection point arrangement, specialized 

containers), high operating costs (qualified personnel, administration); 

d) Unguarded containers for certain types of hazardous waste. It encourages the 

responsibility of the citizens, being without costs from them, sometimes even with 

bonuses. They can be arranged in the collection centers to increase their degree of 

safety, having the lowest degree of safety. The disadvantage is that there is no adequate 

control over the quality of the waste collected; 

e) Reception at distributors or specialized companies. It has the advantage of 

being free of cost for citizens, low collection cost. Disadvantages would be: the 

organization of the system depends on those responsible and only certain categories of 

hazardous waste are covered. [3] 

 

6. CONCLUSIONS 
 

Generally speaking, the priority objectives of municipal waste and hazardous 

waste management, in the context of sustainable development, are the prevention and 

reduction of waste production by:  
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- development of clean technologies, with low consumption of natural resources;  

- development of technology and the marketing of products which, by way of 

manufacture, use or disposal, do not have an impact or have the least possible impact 

on increasing the volume or danger of waste, or on the risk of pollution;  

- development of appropriate technologies for the final disposal of hazardous 

substances from waste destined for recovery;  

- material and energy recovery of waste, with its transformation into secondary 

raw materials, or the use of waste as an energy source. [1] 

In the context of sustainable development, in Hunedoara County there are a 

few options for hazardous waste management. One of these can be highlighted by the 

possibility of waste collection through stores that ensure the disposal of those products 

before they become waste (used oil, used batteries and accumulators, expired drugs), 

but unfortunately we could not identify a record of quantities of hazardous waste 

collected in this way. Another option which can be very easy to implement are the 

unguarded containers for certain types of hazardous waste. In this way it is encouraged 

the responsibility of the citizens, being without costs for them, sometimes even with 

bonuses. 
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Abstract: Coal from the Petrosani Depression has long been the main energy 

resource in the region, being an important factor in the development of industry in Romania 

since the communist period. Given the national economic and political conditions, but also 

geopolitical ones, they led to the life cycle of this energy resource approaching the end quickly, 

even if in terms of quantity, it could have been exploited for decades. 
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1. INTRODUCTION 
 

In general terms, worldwide, fossil fuels are the main source of primary energy 

used to meet the demand for electricity and / or heat and probably will remain the main 

source in the first half of this century. Fossil fuels cover over 85% of primary energy 

needs, the rest being covered by nuclear, hydro and renewable. [2] On the other hand, 

the use of fossil fuels for energy production leads to increased concentrations of 

greenhouse gases in the atmosphere. 

In fact, the energy sector is next to the industrial one the main polluter, at least 

from the point of view of climate change. Thermal power plants emit more than a third 

of global CO2 emissions into the atmosphere. For example, a coal-fired power plant 

generates between 6 and 8 million tons of CO2 / year. For the same amount of energy 

produced, the amount of CO2 generated in the process of burning fossil fuels is 1 for 

coal, 0.75 for fuel oil and 0.6 for natural gas. 

In Romania, since 1990 and until now, one by one, several capacities for the 

exploitation of primary energy resources, as well as for the production of electricity 

and heat have been closed. The main reasons for these closures are related to the 
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general reduction of economic activity, the low degree of profitability or the non-

adaptation to the new environmental norms. 

Mining in the Petroșani Depression has a history of over 200 years and the 

industrialization of Romania could not be achieved without the deposit from here. 

During the economic boom, there were 48 active mines, four surface quarries and five 

preparation plants. 1997 was the year when mining began to be restructured on 

economic grounds, with the promise that alternatives to mining (jobs for the 

population) would be created as soon as possible. Five years ago, there were seven 

mines and a preparation plant at Vulcan. Currently, only four mines are considered to 

be viable: Lonea, Livezeni, Vulcan and Lupeni. Although the Romanian state is no 

longer interested in domestic coal, the field is far from over. 

The narrowing of the perimeters and the closure of the non-performing mines 

led to the situation in which only about 30% of the total geological reserves of coal are 

still found in the perimeters under the Hunedoara Energy Complex concession. 

According to the directives, the European Union allowed the continuation of the 

subsidy for coal mining until 2018 and conditions this fact by the strict application of a 

mine closure program that generates losses. It can be estimated that the evolution of 

production costs, the additional costs of CO2 emissions and the elimination of 

production subsidies (required by the E.U.) will lead to a further reduction in the 

competitiveness of domestic coal and thus to a significant reduction in production. 

 

2. THE COAL ISSUE IN REGIONAL ENERGY POLICY  

 
Climate and environmental policies, which focus on reducing GHG emissions 

and changing social attitudes in favor of "clean energy", are a second determinant, 

shaping investment behavior and consumption patterns in the energy sector. 

The 2015 Paris Agreement and European policies to prevent climate change 

contribute to a sustainable energy system. According to the IEA, by 2040, most RES 

will be competitive without dedicated support schemes; photovoltaic technology will 

have an average cost decrease of 40-70% by 2040 and offshore wind technology will 

have average costs at least 10-25% lower. [1] 

The IEA's November 2016 Energy, Climate Change and Environment Report 

(IEA 2016a) presents a list of measures to reduce GHG emissions in the energy sector, 

with the aim of limiting global warming to no more than 2° C above pre-industrial 

levels, including: 

- increasing energy efficiency; 

- introduction of a global price of pollution (for CO2); 

- creating a global set of decarbonisation indicators; 

- increase the capacity of governments to implement the energy transition 

process. 

The European Union has set itself the objectives of completing and functioning 

of the internal market in electricity and cross-border trade, as well as ensuring optimal 



The Life Cycle of Coal from Petrosani Depression in the Context of … 225 

management, coordinated operation and sound technical developments in the European 

electricity transmission network. 

The European association of transmission system operators (ENTSO-E) shall 

draw up a ten-year electricity network development plan and include an assessment of 

the adequacy of the pan-European electricity system every two years. This plan 

envisages the integrated model of the European electricity network, the development of 

scenarios and the assessment of the resilience of the system. 

Within ENTSO-E, six regional groups have been created in which the 

European network development plan is analyzed and finalized (figure 1). 

 

 
Figure 1. ENTSO-E Regions 

 

Romania is part of the priority corridor no. 3 on electricity: "North-South 

interconnections on electricity in Central and South-Eastern Europe" ("NSI East 

Electricity"): interconnections and internal lines in North-South and East-West 

directions to complete the internal market, and for the integration of production from 

renewable sources. Member States involved: Bulgaria, Czech Republic, Germany, 

Greece, Croatia, Italy, Cyprus, Hungary, Austria, Poland, Romania, Slovenia, 

Slovakia. 
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Coal is the basic primary energy resource in the energy mix, being a strategic 

fuel in support of national and regional energy security. In extreme weather periods, 

coal is the basis for the resilience of energy supply and the proper functioning of the 

National Energy System (SEN), covering one third of electricity needs. 

The known coal resources in Romania are 232 million tons [85 million toe] of 

which 83 million tons [30 million toe] are exploited in leased perimeters. At an average 

consumption of reserves of 0.3 million toe / year, the degree of insurance with coal 

resources is 104 years for hard coal, but the exploitation of this primary energy 

resource is conditioned by the economic feasibility of the exploitations. The average 

calorific value of the coal exploited in Romania is 3.650 kcal / kg and the average 

calorific value of hard coal from Peroșani Depression is 5400 kcal / kg. The estimated 

annual production for each primary energy resource in Romania and their life 

exploitation expectancy are shown in the tables below (table no. 1 and table no. 2):  

 
Table 1. Estimated annual production for each primary energy resource in Romania 

PRIMARY ENERGY 

RESOURCE 

RESOURCES RESERVES 
ESTIMATED ANNUAL 

PRODUCTION 

Mil. t. 
Mil. 

toe 
Mil. t. 

Mil. 

toe 
Mil. t. 

Mil. 

toe 

LIGNITE 690 124 290 52 25 4.5 

HARD COAL 232 85 83 30 0.8 0.3 

OIL 229. 2 - 52.6 - 3.4 - 

NATURAL GAS 726.8 - 153 - 10.5 - 

 
Table 2. Life exploitation expectancy for each resource 

PRIMARY ENERGY 

RESOURCE 

INSURANCE PERIOD 

(YEARS) 

RESOURCES RESERVES 

LIGNITE 28 12 

HARD COAL 290 104 

OIL 67.4 15.5 

NATURAL GAS 69.2 14.6 

 

Even if they were closed on economic or political criteria, the mining 

perimeters from Petroșani Depression have important geological reserves that 

could have been exploited (table no. 3, table no. 4) 
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Table 3. Situation of geological reserves in closed mining perimeters (thousand tons) 

CATEGORY MINING PERIMETER 

Câmpu 

lui Neag 

Valea de 

Brazi 

Aninoasa Dâlja Petrila 

South 

Lonea 

Pilier 

Probable 

geological 

reserves 

978 18.355 99.678 24.254 27.209 41.693 

Total geological 

reserves in the 

mining perimeter 

1.748 88.352 99.849 84.367 87.063 94.353 

Energetic value 

(kcal/kg) 

4.776 5.343 5.539 5.434 5.566 5.788 

 
Table 4. Situation of geological reserves in closed mining perimeters, considered 

unreliable (thousand tons) 

CATEGORY MINING PERIMETER 

Uricani Paroșeni Petrila 

Probable geological reserves 62.924 19.039 69.720 

Total geological reserves in the mining perimeter 110.769 41.473 88.457 

 
The coal supply at the level of Romanian producers is about 33 million tons, 

about 5 million tons less than the estimated demand for the period 2010-2020, and the 

degree of production insurance is 38.6 years for coal and 14 years for lignite. The coal 

industrial reserve for the Petroșani Depression is 56 million tons, and the average 

production capacity is about 1.5 million tons / year. 

The Romanian Government has come to the conclusion that losing 

companies cannot be kept indefinitely alive. Currently, Hunedoara Energy 

Complex is in insolvency with a debt to the state budget of 165 981 506 lei, and 

to the local budgets of 2 180 403 lei and short-term internal bank loans of 

48,632,182 lei, respectively long-term bank loans of 117 240 591 lei. 

The price of coal is currently set freely, through direct negotiations 

between the producer and the beneficiary. For coal, the price is lower than the 

cost of production, the difference being covered by State aid under the 

conditions of EC Directive 1402/2002. 

In order to develop coal production in the current conditions, it is 

necessary to promote long-term contracts between suppliers and thermal power 

plants, based on pricing formulas based on stock quotes of other similar 

primary energy carriers, to substantiate the results of feasibility studies (plans 

business) on a real basis. 

According to forecast studies, conducted worldwide (CME) by 2030, on 

all markets in the world is estimated a slight upward trend in the price of coal, 

compared to substantial increases in other energy resources (crude oil and 
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natural gas). Forecasts confirm that this energy resource, in addition to the long 

duration of insurance, presents a guarantee of sustaining the energy needs in the 

future, at competitive prices with the price of other primary energy resources. 

The need of coal for electricity and heat production will be provided by 

the production of Vulcan and Livezeni mines supplemented with the need for 

imports, until the reconfiguration of unprofitable thermal energy capacities 

from coal to another more efficient primary energy resource. 

In the context of current policies and measures, the forecast shows a 

decrease in energy production, mainly caused by a reduction in the production 

of solid fuels and natural gas (figure 2). On the other hand, an increase in the 

production of nuclear energy is expected, including after 2030, following the 

commissioning of nuclear power units 3 and 4 in Cernavoda Power Plant, as 

well as an increase in the production of energy from renewable sources. 

 

 
Figure 2.  Expected evolution of energy production on energy sources, 

in the context of current policies and measures 

 

Regarding the net import, Romania is expected to remain a net exporter 

of electricity, although at a much lower level than before. Imports of crude oil 

and petroleum products are also expected to remain high in order to meet 

demand (figure 3). Overall, dependence on imports is expected to increase in 
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the context of the forecast increase in primary consumption and a decrease in 

production. 

 

 
Figure 3. Expected evolution of net energy imports, by energy sources, 

in the context of current policies and measures 

 

3. CONCLUSIONS 

 
According to the Romania's energy development strategy, was established as a 

strategic objective, the improving energy efficiency in the whole system: natural 

resources, production, transport, distribution and final use, through optimal use of 

mechanisms of market economy, with an estimated reduction of 3% per annum in 

energy intensity of the national economy by 2020. 

Until 2030, it is expected, in Romania, the withdrawal from operation of the 

capacities based on natural gas and coal that are at the end of the life cycle and where 

modernization is not justified, in order to meet the emission standards. As old 

capacities are withdrawn from reserve or decommissioned, new capacities are needed 

in their place. 

In the context of current policies and measures, the forecast shows a decrease in 

energy production, mainly caused by a reduction in the production of solid fuels and 

natural gas. Romanian coal is a medium quality coal, with high extraction costs, 

requiring subsidies of about 40-50%.  
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Low domestic coal production (intentionally) requires appreciable imports of 

superior coal. Instead, lignite is a lower coal with low calorific value, high humidity 

and ballast, obtained from surface mining, without the necessary subsidies. Lignite 

remains economically viable if used "at the edge of the coal pit", the cost of transport 

being prohibitive. 

As a conclusion, to answer the question: In terms of sustainable development of 

Romanian energy system, is the coal’s life cycle from the Petroșani Depression close to 

the end? The answer is yes, there is no opportunity in the near future for the life cycle 

of coal from this part of the country to resume, in order to be useful in the Romanian 

energy system. At least, not in the conditions and terms imposed by the European 

Union, having as context sustainable development and climate change. 
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Abstract: Photogrammetric measurements performed with drones, from which 

geospatial data can be extracted for the elaboration of site plans are an alternative technology 

to topographic measurements made with total stations or GPS stations, which are performed in 

a shorter time and at lower costs. This technology is too little used in our country, but our more 

developed neighbors in the European Union have been using it for some time. The purpose of 

this article is to show the stages and procedure by which a site plan of an area can be created 

starting from the measurements made with the drone and reaching the site plan.For this 

process we used a DJI Phantom 4 Pro Plus drone, third party software as follows: for image 

processing (AgisoftMetashape), for extracting 3D points (PointCab), and for preparing the site 

plan (Autocad). The use of third-party software has helped to process data faster. The 

measurements made with the drone were performed from an altitude of 30 meters, and the 

accuracy of the images obtained is 7.49 mm / pixel, and the site plan drawing scale is 1: 500. 

 

 

Keywords: drone measurements, spatial data, point cloud, orthophoto, site plan, 3D 

points, photogrammetry 

 

 

 

1. INTRODUCTION 

 

Site plans are graphical representations of objects in the field. 

Photogrammetric measurements are also representations of objects in the field, the only 

difference is the approach of the use of different topographic tools, collecting data from 

the field, post-processing them, but their results must overlap with high accuracy. 

 Drones are remotely controlled flying objects using special controllers that 

help maneuver them. First of all, these flying vehicles were created and used by the 

army, the first being created in the 2000s in Indonesia, but they soon realized that these 

vehicles could be created by several companies, and their use can also have non-

military purposes and can be handled by civilians in order to check various 

construction works in the field, infrastructures even for making maps or terrestrial 

measurements. 
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 These data taken by drones are important because they reduce the time of map 

making and terrestrial measurements, are more accurate than satellite images (and 

cheaper) at the same time, it must be considered that we are bound by certain factors 

involved in this operation, namely: it cannot be flown in an unfavorable weather with 

low visibility, strong gusts of wind, snow or precipitation or other weather, cannot fly 

on routes delimited for air traffic, obstacles that may deteriorate or damage the drone 

must be avoided, here I mean high voltage cables, tall trees, towers etc. we must have 

visibility to the drone throughout the flight from take-off to landing. 

 To perform the flight route, different applications can be installed in the drone 

controller and according to the settings implemented for the route to be followed, the 

drone will perform the aerial photographs at the desired altitude in order to have high 

precision results. We mustn’t forget that this technology is too little used in our 

country, because the regulations are not very precise and clear, without a „user 

manual”, but we know all too well the benefit of this "machine", namely, that in a very 

short time we can have a good insight of the work we want to achieve. 

 For this article we used drone measurements made in Mun. Baia Mare, 

Maramureș County. 

 

2. WORKING METHOD WITH DRONE 

 

As I mentioned, I used the DJI Phantom 4 Pro Plus drone, with a photo 

application on a predefined route to have the highest possible accuracy. 

 On the day of the flight the sky was clear, with very smooth wind, and the 

visibility on the drone was good. The drone flew at a constant height of 30 meters, and 

the photo of the delimited area lasted 8:30 minutes, including take-off and landing. 

 On the ground I mounted two landmarks (crosses) which were measured with 

GPS Trimble R6, using the RTK method (real-time kinematic measurements) with 

internet connection, receiving corrections from the Baia permanent station, the two 

points having the coordinates in the Stere70 national system, these targets being visible 

in the photos taken by the drone, and which were required in the post-processing phase 

of the images. 

 The drone was used with a pre-check and cleaning, for all sensors to be 

functional, and due to the intensity of the sunlight, it was chosen to thread an ND8 

filter (neutral density) to benefit from better images and a greater depth of field in the 

images, this helps to create overlapping points in images (fewer gaps appear, spaces 

burned due to sunlight, which would reduce the details in the photos). 

 

3. THE METHOD OF DATA PROCESSING COLLECTED FROM THE 

MEASUREMENTS MADE WITH THE DRONE 

 

We start Agisoft software, an on the Workspace, in the chunk we add our 

images by right click on the chunkand selecting add  add photos. (Fig. 1.) 
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Figure 1. Adding images to project 

 

After this step, we are looking forward to convert the reference system in a 

desired one, by selecting theConvertbuttonfrom theReferencepannel. (Fig.2.). By 

default images are taken in the WGS84(EPSG::4326)coordinate system.InConvert 

reference pannel, we selectPulkowo 1942(58) / Stereo70(EPSG::3844) coordinate 

system(Fig.3.), because this is the reference system used in Romania, and for the 

processing in the next steps this will make a big difference regarding the precision and 

accuracy of the processing. 
 

 
Figure 2. Convert command from the Referencepannel 

 

 
Figure 3. Coordinate system’s 

  

Given that this reference system has an accuracy of 3.00 meters, we need to 

select the images and change the accuracy of the images using the following steps: 

select images right clickselect Modify  select Modify reference. We select 

theAccuracy (m)column, and we modify theValue from 10 mto 3 m.(Fig.4. și Fig.5.) 

 

 
Figure 4. Modify accuracy 
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Figure 5. Modify accuracy 

 

The image alignment step is practically the first step towards creating the 

orthophoto. To proceed we follow the next steps: right click on the chunk  select 

Process select Align photos. (Fig.6.) The image alignment definition window opens, 

where we have a few options that we need to set for the most accurate quality, clarity, 

and alignment of these images, in order to reduce the errors that occurred from their 

overlap. 

 We use the following settings Fig. 6., because the accuracy with which the 

program works and processes is important. 

 

 
Figure 6. Image alignment 

 

Key point limit and Tie point limit, there are two essential settings, here we 

define the upper limit of the key points and tie points; the key point limit indicates the 

upper limit of the feature points on each image to be considered in the current 

processing phase, the use of zero value allows Metashape to find as many key points as 

possible, but this will lead to a large number of less reliable points. which must be 

found in the adjacent images for their most subtle alignment; the tie point limit 
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indicates the upper limit of the matching points for each image, the use of the value 

zero does not apply any filtering of the equality points. The higher these limits, the 

more accurate the alignment of the images, but it will increase the processing time for 

this operation. 

 Adaptive camera model fitting it is necessary to select it to let the program 

search from the image exif the camera model used in this procedure, in order to 

determine and eliminate the optical distortions. For datasets with strong geometry, such 

as images of a building taken from all around, including different levels, it helps to 

adjust several parameters while aligning the camera in the first phase. For data sets 

with poor camera geometry, such as a typical aerial data set, it helps prevent 

parameter divergence. For example, estimating radial distortion parameters for 

data sets with only small central parts covered by the object is very uncertain. 

When the option is unchecked, Metashape will improve only fixed parameter 

sets: focal length, main point position, three radial distortion coefficients (K1, 

K2, K3) and two tangential distortion coefficients (P1, P2). 

 The next step is very important to bring to the real coordinates with a 

high accuracy of measurements, namely the indication of control points. Mostly 

contains information such that these points should be delineated in each image 

manually, but this leads to an error of the control points as it happened in 

countless cases during the tests performed. The best way to do this is to use the 

Detect markers function, which looks for points in each image that are found in 

the overlapping images and that have the same coordinates. To proceed we 

follow the next steps: select Tools select Markers select Detect markers. 

Here the settings are made according to the user's needs, depending entirely on 

the type of marker used, it can be circular or cross. (Fig. 7.) I used cross-type 

markers, so I need to select the cross-marker type for the program to perform 

this search procedure correctly. (Fig. 8.) 
 

 
Figure 7. Marker detection 
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Figure 8. Cross type marker 

 

Using these settings, the program generated over 100 markings, points that 

completely overlap and are found in at least two images. To do this, we must select the 

first marking point in the list and check in the images what exactly is its status, whether 

it is point A or B between the control points of interest or not. To proceed we follow 

the next steps: right click on the 1st marker from the markers list Filter photos by 

markers, from the list of images we check where exactly he put this marker. As shown, 

it is positioned in the middle of the B control point (Fig. 9.), we check this on all 

images checked by the program by zooming in on each image, to ensure that the same 

marker appears in the specified images and does not overlap with another control point. 

(Fig. 10.) 
 

 
Figure 9. 1st marker point 
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Figure 10. Selected images for 1st point 

 

Given that we have control points A and B, we checked the first two markers, 

which are associated with our control points. We rename 1stmarker and the 2ndmarker 

following the next steps: right click on 1st marker Rename: B; we do the same to the 

2ndmarker which we rename A. We select the rest of the markers and delete them from 

the markers list using the function Delete markers. 

 Knowing the A and B markers, we import the information from the 

measurements made with the Trimble R6 GPS, i.e., the coordinates and the altitude of 

the Ground control points. We do this by following the next steps: in the Reference 

panel we select Import reference we select the file that contains the measured points, 

A and B  in the import window we define the coordinate system, the type of 

delimitation (tab/semicolon/comma/space/other) and columns specific to the name, 

coordinates and altitude (Label/Easting/Northing/Altitude), according to Fig. 11. 
 

 
Figure 11. Ground control points import panel 
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Note: if we leave the rest of the markers delimited by the program, the error of 

the ground control points and markers will becomes much higher, leading to a higher 

cumulative error per pixel, which would lead to a distortion of the orthophoto. 

 As can be seen in Fig. 12. Ground control points were overlaid with the 1st and 

2ndmarkers, which now appear under the name of A and B, with well-defined 

coordinates, against which the next data processing steps will be performed. It can be 

seen that the altitude of the control points and images differ, due to the fact that the 

GPS in the drone works with other parameters and is not in symbiosis with a 

permanent station such as the permanent GNSS station Baia, which belongs to Rompos 

- the Romanian position determination system which ensures the precise positioning in 

the European ETRS89 reference and coordinate system. 
 

 
Figure 12. Altitude differences between GCP and images 

 

This difference will be adjusted by the following method: a script is 

downloaded from the internet and introduce to the software using python language to 

change the altitude of the images, as they are much too different from GCP. Select 

Tools menu select Run script, after which a new menu titled Custom menu will be 

displayed select Add reference (Fig. 13.) 

 

 
Figure 13. Custom menu for changing the reference altitude 

 

Before starting this procedure, we need to select GCP A and view the images 

attached to it. We do the arithmetic mean of the altitude on the set of images, and we 

subtract the obtained value from the altitude value GCP A, we do the same in the case 

of GCP B - we obtain the obtained values because the dimensions of points A and B 
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are higher than the dimensions of the images taken from their exif data. From the two 

new values obtained we apply the arithmetic mean again, this value will be added - 

because the image altitude value is lower than that of the two GCPs - to all images to 

adjust and correlate at the same time the image altitude with that of GCP A and GCP 

B. To do this we follow the next steps: we select all the images in the left column 

under the name Cameras, after that in the custom menu  select Add reference 

altitude. In the window that appears write the value that resulted from the arithmetic 

mean calculated in the previous step (Fig.14.), after the completion of these function 

the elevations of the images are much closer in value to the value of altitude at GCP A 

and GCP B points. (Fig. 15.) 
 

 
Figure 14. Altitude adjustment window 

 

 
Figure 15. Altitude of images and GCP after adjusting the reference altitude 

 

After performing this process, the images must be optimized, so that the 

alignment takes over the exact markers of GCP A and B, this is easily done by 

following the steps: from the Reference panel we select Optimize cameras command–

the star icon in the window that appears, check Fit additional corrections and 

Adaptive camera model fitting (Fig. 16.), they help reduce errors and distortions caused 

by image realignment compared to GCP. 

 Note: If a reverse image of the model is created, the following steps must be 

added before optimizing the images: select all the images in the Cameras uncheck 
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all cameras – in this case the optimization will be based on the data of the two GCPs, 

and the rest of the procedure is done step by step with the above description. 

 

 
Figure 16. Optimizing alignment cameras 

 

After optimizing the images, we check if any errors have occurred, i.e., if they 

are overlapped with the field markers on the set of images in which the control points 

appear. If all of this are in order, we can move on to the next step, Build dens cloud. 

The point cloud is a set of 3D data, which is generated based on aligned images that 

are recognized by the software according to the RGB color palette. (red/green/). 

Steps to follow for Build dens cloud: right click on the chunk  select Process 

 select Build dens cloud. The window of this process allows us to achieve the 

following two important parameters settings: Quality and Depth filtering. For greater 

accuracy, we setQuality: Ultra high -specifies the desired reconstruction quality, the 

higher quality settings can be used to obtain a more detailed and accurate geometry, 

but it takes longer to process – and Depth filtering: Aggressive– due to the fact that 

some images have image noise, have not been well focused, or may be a little "blurry", 

the setting will filter these problems by image filtering algorithms. -, and 

checktheCalculate point colorsand theCalculate point confidence  – this last setting 

filters those points on which the user cannot rely or which have an error greater than 

the tolerances allowed by the previous steps -, according to certain filtering algorithms. 

 



Realization of a Situation Plan Using the Drone (UAV) as …  241 

 
Figure 17. Build dense cloud settings 

 

At the end of this step the results are amazing, because we created a point 

cloud of enormous dimensions, with over 400 million points on this area of about 50 

acres, which means one point every 7.5mm2, which falls within the tolerances allowed 

in the legislation of the cadaster in our country. 

 The creation of DEM (Digital elevation model) is the last step before we can 

create our orthophoto. The digital elevation model is defined as such as a three-

dimensional model of the terrain on which the terrestrial measurements are made. This 

model can be made by several methods based on measurements made with total 

stations, GPS, laser scanning, etc., but in our case, it is made based on images made 

with the drone, from which the point cloud was obtained. The DEM made in this 

software defines as source the point cloud we created, and using this high precision 

source using several predefined algorithms it has the ability to process millions of 

points and create the model. The steps to follow for this process are: right click on the 

chunk  select Process  select Build DEM. In the panel that opens we leave the 

presets given by the program, but if we know exactly the area we are interested in, we 

can make a cut from the entire point cloud in the section Region / SetupBoundaries, in 

this case the orthophoto will be made exactly on the delimitation made by the operator 

in this section. (Fig. 18.) 
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Figure 18. Build DEM settings 

 

Due to the fact that the program uses the projection defined and set at 

the beginning of the project, it remains valid at this stage, but if we are 

interested in changing this, having the options in Fig. 18, but if it does not 

satisfy our needs, the is a possibility to create new projections. Interpolation is 

important for the generated model to fully respect the surface contour of the 

land, but also to "fill in the gaps" where there is not enough information. 

 As can be seen, the DEM fully reproduced the details in the field, 

defining by color differentiation the elevation in the field. In the created 

marginal areas, the image is distorted due to the fact that we do not have 

enough information (Fig. 19.), this is due to the lack of images that the drone 

made on the marginal areas. These areas were created from image fragments, 

but they are not part of the project and the default drone measurement route, 

this can be deleted by delimitation when defining the boundaries in the process 

of creating the DEM. The accuracy of this model is 7.52mm / pixel, which 

makes it satisfy even the most demanding demand on the market. 
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Figure 19. DEM (Digital elevation) 

 

We have reached the culmination of this program, namely the generation of the 

orthophoto. It is much more accurate than those made by satellite photography, better 

covers the work area, of interest and gives us greater accuracy. The steps to follow for 

this process are: right click on the chunk  select Process  select Build 

Orthomosaic. The panel that opens offers us some configuration possibilities, but you 

can also use the preset ones. (Fig. 20) However, it is good to be careful as an option 

labeled Enable hole filling to be checked, that on the created orthophoto no white gaps 

to appear, but the program to “cover” them with colors from nearby regions, in case 

that they do not have information to cover the gaps. Usually, this phenomenon is useful 

for areas with a lot of vegetation or in the adjacent areas of the DEM that are not of 

interest for the project. The limits of the orthophoto can be set following the same steps 

as for the classification within well-defined limits mentioned when creating the DEM. 
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Figure 20. Build Orthomosaic settings 

 

Export of the orthophoto and the point cloud. For these procedures the steps 

are similar: 

a) for the point cloud: right click on the Dense cloud  select Export Dense 

cloud; 

b) for the orthophoto: right click on the Orthomosaic  select Export 

Orthomosaic  select Export JPEG /TIFF/PNG. 

 Note: If we do not need all the data in the point cloud, before exporting this 

data we must filter the point cloud, defining the density of points per cm2, following 

the steps: right click on the Dense cloud  select Duplicate  – this is necessary so that 

the original point cloud remains intact if we need data sets at different densities -, right 

click on the Dense cloud  select Filter dense cloud, here we enter the value at which 

we want the data to be filtered, depending on the needs of each situation. 

 If we know exactly the boundary of the surface we are working on, it is good 

to use the boundaries of the orthophoto to reduce the file size and upload time in other 

programs. The orthophoto contains information such as its creation data, scale, 

accuracy, but most importantly it contains geographic data in the system I worked in, 

which was set at the beginning of the project. 
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Figure 21. The orthophoto without boundaries 

 

 
Figure 22. The orthophoto with boundaries 
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4. POINT CLOUD DATA PROCESSING METHOD 
 

For point cloud processing we use the PointCab program, due to the fact that it 

can load and process a huge data set and has the ability to allow the user to select 3D 

points, both for viewing and exporting in various formats known by other processing 

programs. 

 Note: For this stage we chose to export a point cloud of about 2.5 million 

points, because we are not working on a high-performance network that would process 

such a large amount of data in a short time, in other words the primary point cloud file 

contained over 417 million points, which would take far too long and it would not be 

beneficial to process it. 

 After opening the program select the icon Newand in the panel that appears we 

choose our point cloud, we set the project scan type and save the project. Scan types 

can be: Terrestrial scanning project, Mobil mapping project and Airborne scanning. 

After completing these steps the program starts importing the point cloud. (Fig. 23.) 
 

 
Figure 23. New project panel 

 

Note: After testing each project creation option, it turned out that in order to 

achieve the purpose of the work, the best project method in our case is Mobil mapping 

project, because in the other two situations in the point cloud a rather blurred and 

pixelated contour is created, which does not help us to achieve the correct and precise 

extraction of the 3D points from the point cloud. (Fig. 24) 

 

 
Figure 24. Terrestrial scanning project, Mobil mapping project, Airborne scanning project 
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After generating and saving the project in the location specified by the user, we 

check the details in the field. (It can be tested depending on the situation and the 

version of the program used, the other two options for creating the project, but in this 

case we use the Mobil mapping project). 

 To select the points of interest of the elements in the field, select from the right 

panel of the program the button3D-points. We hover the mouse over the first element 

we want to define and click on it. It can be seen that it determines a 3D point, which 

has well-defined characteristics, by name coordinates and elevation. In the right panel 

the Job Editor allows us to rename this point and renumber it if necessary. (Fig. 25.) 

 

 
Figure 25. 3D-Points Parameter panel 

 

It is good to complete each type of detail separately so that we do not have to 

change the name of the points frequently, but if necessary, it is easily done, because the 

last point added has the same Point ID as before, and in the Job Editor panel, in the 

3D-Points Parameter menu this can be changed. If we have missed renaming a point 

or points, this can be remedied later by selecting them and following the previous steps 

to rename these points. 

 Defining / naming the points is important, so that in the drawing phase of the 

site plan we can easily identify each point chosen from the point cloud, for a more 

precise drawing of the site, without misinterpretations. (Fig. 26) 

 

 
Figure 26. Select 3D points based on the point cloud 
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Note: Each point taken from this point cloud will have the maximum elevation 

and not the one from the earth's surface. For example, if we want to select the corners 

of the house, they will have dimensions related to the height of the roof. If we want to 

select the fence, the elevation will have the same value taken from the top of it and not 

from the ground, due to the fact that we work with a point cloud that was created by 

aerial photography. If we want to have the elevation from the ground for any detail in 

the field, we must consider the duplication of points of interest, i.e., to add a point at a 

distance of about 10 cm next to the one we want to use to create the site plan. (Fig. 27) 

 

 
Figure 27. Duplication of 3D points 

 

After marking all the desired elements in the field, we open the File menu from 

the Job Editor menu where we select the Export type .dwg and .dxf, and in the save 

panel we can choose according to the preference of the user to save this data in .xyz 

format as well in the location specified by the user. (Fig. 28) 

By exporting this data it will generate these files that we open in Autocad to 

perform the last step towards the completion of the site plan. 

 

 
Figure 28. Duplication of 3D points 
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5. SITE PLAN DRAWING METHOD 

 

We open the Autocad program, where we import the file with the points 

selected in the previous step. Define the Layers for each object, example: fence, road, 

access gate, pillar, constructions, etc. for these we define in the Layer proprieties 

panel: color, linetype, line thickness, etc. these things help to diversify and visualize as 

well as possible the site plan we want to draw up. (Fig. 29) 

 

 
Figure 29. Layer Properties panel 

 

Note: In the background we load the orthophoto we created, to check if the 

points of the detail elements extracted from the point cloud correspond to what is found 

in the field. 

 

We select every Layer in which we have points, and in these we draw the lines 

through the points that we have chosen to outline the site plan. 

 After completing the drawing of each proposed detail, the site plan can be 

framed in a standardized format depending on its needs and use. (Fig. 30) 
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Figure 30. Site plan of the area of interest 

 

6. CONCLUSIONS 

 

At first glance this work can be done much faster using the total station and / or 

GPS, but if we think about a larger scale, for example measurements to design a road 

network, or tabulation of all the roads in a city and so on this method would be more 

beneficial, as data processing is the only one that requires more attention, and field 

work would be reduced by 80-90% compared to measurements with conventional 

equipment. 

 Another aspect is the fact that at the end of the work stages, we have both a 

database, the point cloud, and a map, the orthophoto, which has a millimeter accuracy, 

compared to those made from the plane which as we know may have errors even 1 

meter, depending on the scale on which they were created. 

 If the working and processing steps are used as described, in theory we should 

not encounter any problems during the data processing procedure, the only condition 

being the computer on which the post-processing of the data is performed to have the 

minimum characteristics required by the programs through which the post-processing 

is performed. 

 Given these issues, I can certainly say that this alternative method of ground 

measurements should be exploited to give a higher yield of field work, and not only, to 

help those who need a completion of the topographic work, photogrammetric work 

with high accuracy in a relatively short time. 

 The above method can be used to monitor slopes, quarries and land stability. 

The basic idea is to have control points (GCP) located in such a way as to include in 
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the plan the highest and lowest points to create a digital model as accurate as possible 

of the work we want to monitor. 

 

7. REFERENCES 

 

[1]. Colomina, I., & Molina, P. (2014). Unmanned aerial systems for photogrammetry 

and remote sensing: A review. ISPRS Journal of Photogrammetry and Remote 

Sensing, 92, 79-97. 

[2]. G. Toz, , M. Erdogan - DEM (digital elevation model) production and accuracy 

modeling Of dems from 1:35.000 scale aerial photographs - The International 

Archives of the Photogrammetry, Remote Sensing and Spatial Information 

Sciences. Vol. XXXVII. Part B1. Beijing 2008 

[3]. Jesse Casana, PhD, and John Kantner, PhD - Drones are the latest archaeological 

tool - elsevier.com/connect/drones-are-the-latest-archaeological-tool, Posted on 3 

June 2014 

[4]. Mateo Gašparović, PhD, Assist. Prof. DubravkoGajski, PhD - Unmanned Aerial 

Photogrammetric Systems in the Service of Engineering Geodesy - New 

technologies in engineering geodesy 

[5]. SannaMarttila, Andrea Botero - Bees, drones and other Things in public space: 

Strategizing in the city - Strategic Design Research Journal, 9(2): 75-88 May-

August 2016, 2016 Unisinos – doi: 10.4013/sdrj.2016.92.03 

[6]. Till F. Sonnemann, Jorge Ulloa Hung and Corinne L. Hofman - Mapping 

Indigenous Settlement Topography in the Caribbean Using Drones -Remote Sens. 

2016, 8, 791; doi:10.3390/rs8100791 

[7]. WenangAnurogo, Muhammad Zainuddin Lubis, HanahKhoirunnisa, Daniel 

SutopoPamungkas Aditya Hanafi, FajarRizki, Ganda Surya, AriniDewi Lestari 

Situmorang, DirganTimbang, PerdiNovantoSihombing, CaturAgusLukitasari, 

Novita Ayu Dewanti - A Simple Aerial Photogrammetric Mapping System 

Overview and Image Acquisition Using Unmanned Aerial Vehicles (UAVs) - 

Journal of applied geospatial information Vol 1 no 1 2017 

[8]. Wolf, P. R., & Dewitt, B. A. (2000). Elements of photogrammetry: with 

applications in GIS (Vol. 3). New York: McGraw-Hill. 



Annals of the University of Petrosani, Mining Engineering, 21 (2020) 252 

VISUAL IMPACT ANALYSIS OF THE URBAN 
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Abstract: The dynamics of cities and the urban system has developed as a research 

direction based on systemic theory, through which the city is introduced into the equation of 

geographical analysis more and more as an optimally open thermodynamic and informational 

system, with dissipative structures and a high capacity organization. The new transition 

conditions of the Romanian city and Romanian urban system as a whole put their mark on their 

evolution. From a centralized phase of urban development we move to a relatively chaotic one, 

in which the structuring processes are very confusing and the lack of adequate tools to control 

urban development through the intervention of civil society, communities involved and 

specialists accentuates the disorder. the level of the regional urban systems of the cities 

themselves. 
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1. INTRODUCTION 

 
The urban landscape is an instrument of territorial design and development, 

and changes in the national economy accelerate the transformation of the landscape. 

The defining elements that condition the landscape are the form and the history, and 

the analysis and reading of the landscape requires the knowledge of the structure and 

the materials that compose it. 

The city of Deva is located in the central part of Hunedoara county, at 45° 52' 

north latitude and 22°54' east longitude, at an altitude of 187 m above sea level, on the 

left bank of the middle course of the Mureș. The town is bordered by Poiana Ruscă 

Mountains and Zarandului Mountains in the west, with the Apuseni Mountains in the 

north, with Măgura Uroiului in the east. To the south, when the atmospheric conditions 

are favorable, the Parâng Mountains and the Retezat Mountains can be seen in the 

distance [2]. The hills near the city are the last northern branches of the Poiana Ruscă 

Mountains (their maximum height is 697 m) and comprise the city as in a semicircle 

protecting it from climatic excesses. Piatra Cozia peak (from Cozia village) has an 

altitude of 686 m. 
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Deva includes, outside the city of Deva, the component locality Sântuhalm and 

the villages belonging to Cristur, Bârcea-Mica and Archia. The component locality 

Sântuhalm is part of the main body of Deva and is located in the eastern part of the 

municipality, on DN 7, two km away from it.  

The population of Deva is 59.457 inhabitants, of which 597 inhabitants of the 

component locality Sântuhalm, according to the Census since 2011, and the surface of 

green spaces per inhabitant is 26.12 m2. 

In accordance with the criteria defined by Law no. 351/2001, regarding the 

approval of the National Territory Development Plan - Section IV “Network of 

localities”, Deva municipality belongs to the category of second rank localities. 

 

2. VISUAL IMPACT ANALYSIS 

 

The objective bases for the analysis of the urban landscape of Deva 

municipality are represented by (table 1 and table 2): 

- relief, represented by the geomorphological contact between the Mureş 

meadow and the Metaliferi Mountains and transposed by the hilly aspect, in the 

neighboring landscape being visible the hills: Paiul Urzicilor, Paiului, Archiei, 

Bejan, Măgura, Nucet, Decebal, Motor, Piatra Coziei, Colţu, Cetăţii, Finches 

and Vineyards. The Piedmont porch continues below with Lunca Mureşului, 

whose width varies between 5 km in Deva and 1 km in Şoimuş. The Central 

Part is located on the low terrace at 190-220 m altitude. To the west and south 

the altitudes increase up to 300-350 m, here the city develops in a hilly terraced 

area. To the north of the Mureş River rise the Metaliferi Mountains, whose 

panorama can be widely contemplated from the city area. Among the relief 

units that develop in the perimeter of Deva, the most representative is the 

Citadel Hill, which has become the symbol of the city; 

- natural elements, more or less contribute to visual harmony through 

diversity [5, 6]; 

- the buildings, represent testimonies of the human presence and reveal 

an emotional value not negligible to an observer and constitute an important 

element of the landscape [7]. 

Among the built elements, of great importance are: Deva Fortress 

(Castrum Deva), Citadel Park, Bethlen Castle or Magna Curia (Latin, big yard), 

Deva Art Theater, Dr. Petru Groza Memorial House, "Drăgan Muntean" 

Cultural Center, Reformed Church, Franciscan Monastery, Synagogue, "St. 

Nicholas” Orthodox Cathedral, “St. Mary” Church, Gymnasts Alley. 
Following the inventory for the establishment of the Local Register of Green 

Spaces, the lands defined as green spaces according to Law 24/2007 were identified. 

The total area of green spaces within the urban limits of Deva is 1,553,179.88 m2 and 

155.31 ha, respectively. 
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Decision no. 509/2016 on the approval of the Local Register of green spaces 

located in the built-up area of Deva municipality, includes the annexes with areas and 

the inventory of trees on the territory of Deva municipality. 

Another typology is represented by the lands for sports and leisure, which are 

not found in the total green spaces on the territory of Deva municipality, but have only 

been identified and inventoried as follows: 

- sports bases, sports playgrounds (2.05 ha); 

- sports fields within the educational units (3.91 ha); 

- sports fields within the residential areas (0.11 ha); 

- playgrounds for children (0.94 ha); 

 
Table 1. Points of analysis of the landscape 

Systemic 

territorial 

classification 

Orographic 

classification 

Structural  

classification 

Administrative 

classification 

Geomorphologic 

classification 

Territory  

(1-10 km2) 

Hilly 

landscape 

Terrestrial 

landscape 

Urban area Geomorphologic 

contact landscape, 

piedmont 

 
Table 2. Points of analysis of the urban landscape 

Biological and 

soil classification 

Climate 

classification 

Cultural and 

historical  

classification 

Social and 

economic 

classification 

Dynamic 

operating status 

Hardwood forest 

(southeastern 

Carpathian, 

western Pontic, 

Pannonian-

Balkan), brown 

soils, forest and 

clay soils 

Climate of 

low hills 

Pre-modern, 

modern and 

contemporary 

architectural 

values 

Commercial 

activities, 

residential 

areas, tourist or 

recreational 

areas 

Modified 

structures, 

degraded structures 

 

Landscape identification criteria are part of the methodology developed under 

Law 451/2002 for the ratification of the European Landscape Convention [3]. The 

Convention takes into account existing legal sources at the international level in the 

field of protection and management of natural and cultural heritage, spatial planning, 

local autonomy and cross-border cooperation (table 3) [1, 4, 5]. 
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Table 3. Identifying criteria and quantitative assessment of the landscape 

INDICATOR 

 

VALUE TOTAL 

0 1 2 3 4  

HYDROLOGICAL AND 

GEOMORPHOLOGIC  

     5 

Water presence    x   

The presence of visible rocks, mineral 

landscape 
x      

Relief features   x    

NATURAL POTENTIAL       5 

Overlap of protected area types     x  

Vulnerability to the following threats: 

erosion, desertification, landslides and 

floods 

 x     

ARCHITECTURE AND BUILT 

AREAS  

     7 

The presence of traditional architecture   x    

Presence of buildings registered as 

heritage 

    x  

The presence of industrial architecture  x     

URBAN DEVELOPMENT AND 

TERRITORIAL DEVELOPMENT  

     18 

Accessibility axis / transport 

infrastructure 

    x  

The relationship between the built 

environment and the natural one 

   x   

Presence of valuable (or protected) built 

areas 

    x  

Urban dynamics    x   
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Typologies: permanent housing areas, 

scattered dwellings, grouped villages, 

small and medium-sized towns, large 

cities and metropolises 

    x  

INDICATORS REGARDING 

HUMAN SETTLEMENTS 

     5 

Variety and distribution of ethnic groups   x    

Birth rate    x   

INDICATORS OF INTANGIBLE 

HERITAGE 

     6 

The presence of the craft tradition x      

Traditional festive events and 

community folklore 

   x   

The reputation of the local landscape in 

amateur communities or in the tourism 

sector 

   x   

 46 

 

Interpretation of values based on Table no. 3 is as follows: 

a) Group 1, values between 0-10, monotonous landscape, without the presence 

of spectacular landforms with localities structured on inefficient land use models, 

without craft traditions with uninhabited or declining areas. Natural environment with 

discrete presence of the built environment or punctual constructions, insignificant 

presence of the industrial architecture, are not historical monuments, without 

accessibility or with reduced accessibility; 

b) Group 2, values between 11-25, slightly animated landscape, localities with 

non-cohesive models with signs of decline, abandoned buildings and poor housing, the 

presence of craft skills in a single distinctive field with unknown events in outside the 

area for some distinctive folk features, a few abandoned industrial buildings, very few 

or even missing historical monuments; 

c) Group 3, values between 26-40, distinct landscape, localities have pre-

established or organically developed plan, with clear structure, the presence of craft 

skills, recognized outside the local community, average number of images, paintings or 

postcards of available landscapes, one or more events recognized for traditional 

features, relatively stable urban dynamics, with very few changes in recent years, a few 

industrial constructions in operation, a few new constructions, recent start of an urban 

system, few historical monuments, good accessibility (one one or more national roads 

or rail transport of medium-good quality); 
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d) Group 4, values> 40, well-defined landscape, with localities that have a pre-

established or organically developed plan, with distinctive structure, with a high degree 

of development, expansion and increase of urban density, high availability of images, 

painting or postcards of the landscape on the Internet or in local, national or 

international shops, significant number of significant new constructions (tall or large 

constructions), new neighborhoods, the presence of monuments of national importance 

or the presence of internationally protected monuments or cultural heritage sites, very 

accessible good with several transportation alternatives. 

From a qualitative point of view, an evaluation was carried out that takes into 

account 15 indicators, as can be seen in the following table (table 4): 

 
Table 4. Indicators of qualitative assessment 

INDICATOR VALUE 

LOW MEDIUM HIGH 

 

Historic buildings and 

monuments 

Before 19 th 

century 

 X  

20 th century  X  

Buildings and constructions with 

architectural value made in the medieval 

time 

X   

New buildings and constructions with 

architectural value, after 1989 

 X  

Buildings and constructions made between 

1950-1989 

  X 

Green spaces, parks and leisure areas   X 

Protected natural areas  X  

Pedestrian complexes, public squares  X  

Homogeneity of the architectural style X   

Visual homogeneity in height X   

Visual homogeneity in form and structure  X  

Aesthetic contrast between buildings 

(shape, structure, color) 

 X  

Derelict, unused or demolished buildings X   

Contrast on residential areas  X  

Accessibility between functional areas   X 

Industrial areas in operation X   

Derelict industrial areas X   

The visual and qualitative aspect of the 

transport infrastructure 

  X 

 

Following the qualitative and quantitative evaluation of the urban landscape of 

Deva municipality, the following were found: 

- from a quantitative point of view, the analyzed landscape obtained a score of 

46 points, being classified in group 4 with values of over 40 points. City with a high 

degree of development, expansion and increase of urban density, significant number of 
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significant new constructions, new neighborhoods, the presence of monuments of 

national importance or cultural heritage sites, very good accessibility with several 

transport alternatives. 

- 15 landscape quality indicators were analyzed; 

- of these, 6 indicators had a low rating, 8 a medium rating and 4 a high rating. 

 

3. CONCLUSIONS 
 

Through this paper I wanted to make an analysis of the urban landscape of Deva, 

based on the technique of quantitative and qualitative evaluation of the urban 

landscape.  

Most of the time, the emphasis is on the objective reality of the landscape, ie on 

what is measurable, palpable, concrete, but this becomes at some point a subjective 

reality, being a consequence of the human perception process. Hence, the fact that the 

landscape is a dual reality, objective and subjective alike. 

Following the qualitative and quantitative evaluation of the urban landscape of 

Deva municipality, the following were found: 

- from a quantitative point of view, the analyzed landscape obtained a score of 

46 points, being classified in group 4 with values of over 40 points. City with a high 

degree of development, expansion and increase of urban density, significant number of 

significant new constructions, new neighborhoods, the presence of monuments of 

national importance or cultural heritage sites, very good accessibility with several 

transport alternatives; 

- 15 landscape quality indicators were analyzed; 

- of these, 6 indicators had a low rating, 8 a medium rating and 4 a high rating. 
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Abstract: The magnitude and intensity of change, especially in the area of technology 

development, were extremely accelerated especially in the second half of the twentieth century. 

For this reason, approaches to bio-economic science have taken corrective action that will be 

able to restore a much more harmonious relationship between human society and the 

environment. 
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1. INTRODUCTION 
 

At the political level and especially of public policies, at the international level, 

in a much more pragmatic way, the bioeconomy is seen rather as an opportunity to 

address current challenges and generate the necessary transformations in socio-

technical systems. [2] 

The most serious deficit in terms of sustainability and at the same time the 

biggest challenge we face is the ecological debt, whose maturity we are approaching 

through the misuse and depletion of natural resources. This threatens our ability to 

meet the needs of future generations within the limits of our planet's resources. 

Globally, pressure on basic resources, from freshwater to fertile land, is endangering 

humanity (figure 1). 

As global consumption of material resources has quadrupled between 1900 and 

2020 and is projected to more than double between 2020 and 2050, the world is rapidly 

approaching several critical points. In addition to environmental pressure, this is a 

serious challenge for the EU economy, which is dependent on materials from 

international markets. [4] 

The level of global greenhouse gas emissions is growing at an alarming rate, 

with the main vectors being energy consumption, excessive consumption of resources 
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and the destruction of ecosystems. Transport is responsible for 27% of EU greenhouse 

gas emissions, with many urban areas violating EU-agreed air pollution limits. 

 

 
Figure 1. The degree of human development within the limits of Global resources 

(Source: Global Footprint Network, PNUD 2019) 

 

Food production continues to be a major consumer of water and energy and a 

producer of pollutants, accounting for around 11.3% of EU greenhouse gas emissions. 

In the EU, fossil fuels continue to receive public subsidies of around € 55 billion a 

year, about 20% of the EU import fuel bill, despite ambitious EU decarbonization 

measures and commitments to phase out subsidies. in the G7 and G20. 

It can be assumed that because organic products are wholly or partly from 

renewable resources, it means that they are automatically sustainable and do not have a 

negative socio-economic impact or on environment, compared to fossil products. It is 

logical that it is much more sustainable to use resources that can grow and be 

maintained according to sustainability practices. 

Organic products are part of the Earth's natural cycles, such as the carbon 

cycle, while fossil products disrupt natural systems. 

From the point of view of limited resources and climate change, of course, 

organic products can still be a very good alternative to fossil-based materials. 

However, they are not intrinsically sustainable. Type and source of raw material for 

biomass, energy used in the production process, interdependence with other value 

chains, recycling and waste scenarios play an important role in terms of sustainability. 
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2. THE TRANSITION TO CIRCULAR ECONOMY  

 
Increasing the availability and affordability of various raw materials and 

products has simplified life and helped increase living standards and quality of life in 

the EU. However, consumption habits have contributed to overexploitation of 

resources and increased pressures on natural capital and the climate. 

The transition to a circular economy, including a circular bioeconomy, is a 

huge opportunity to create competitive advantages on a sustainable basis. Applying the 

principles of the circular economy in all Europe’s sectors and industries, it will be a 

social and ecologic benefit. It will also have the potential to generate a net economic 

benefit of 1.8 trillion EUR by 2030, to create more than 1 million new jobs in the EU 

by 2030 and make a major contribution to reducing greenhouse gas emissions.  

Given that EU products rely heavily on resources from other parts of the world, 

the EU could, through the transition to a circular economy, reduce global 

environmental, social and economic pressures while increasing its strategic autonomy. 

[5] 

The Circular Economy Action Plan adopted by the Juncker Commission in 

2015 sets out measures to steer the EU economy towards a circular path and help the 

EU become a world leader in this transition. It includes measures to change 

consumption and production patterns, giving priority to product design (durability and 

potential for repair, reuse and recycling), waste management (avoidance of waste, 

recycling of materials, energy recovery and avoidance of landfilling), as well as 

improving consumer awareness. Almost all the elements of the action plan have 

already been provided, but more needs to be done to build a fully circular European 

economy. 

 

 
Figure 2. Potential lost jobs in EU by the transition 

(Source: European Commission) 
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This transition has consequences for people employed in the affected sectors of 

activity and sometimes for entire regions. 

In order to be able to frame European society on a sustainable path, it must be 

ensured that policy enables all Europeans to contribute to this change, including by 

equipping them with the necessary skills. For example, the Transitional Coal Regions 

(figure 2) initiative has been launched, which contributes to the development of 

strategies and projects aimed at ensuring the socially, economically and 

technologically viable transformation of certain EU regions and which will be 

extended to high-emission regions of carbon dioxide. 

These first initiatives, which anticipate the challenges of transition, should be 

strengthened and extended to other areas where transformation is needed. 

The automotive sector and certain sectors of the food industry could be an 

example. It is possible and necessary to make more efforts, from the use of recycled 

materials in vehicles and transport infrastructure to more efficient recycling. For 

example, increasing the collection and recycling rates of electric car batteries in the EU 

could reduce dependence on imported materials and help preserve the value of 

recovered materials in the EU economy. 

The bioeconomy is an example of an important contribution to the 

decarbonisation of the economy and, at the same time, to the creation of jobs in mining 

areas. Ecotourism and sustainable food systems are also eloquent examples of 

economic opportunities in mining areas, which involve the protection and enhancement 

of cultural and natural heritage. 

 

3. THE IMPACT OF BIOECONOMY 

 

The use of renewable organic resources for the production of bioenergy 

and organic products plays a positive role because it helps to reduce 

dependence on fossil fuels, which is a limited resource, and they themselves are 

inexhaustible resources. 

In terms of GHG emissions, biomass absorbs CO2 during its growth, 

which is again released during use or waste. This means that organic products 

can be considered climate neutral. Therefore, compared to fossil products, they 

can be considered to have lower GHG emissions especially in view of the 

impact of decommissioning. However, biomass production requires the use of 

fertilizers, which means emissions of nitrogen oxide, a greenhouse gas 298 

times stronger than CO2.  

In addition, fossil fuels are needed to produce fertilizers and bio-fuels for 

agriculture, transport and processing. Therefore, great attention needs to be paid 

to these issues in determining whether the impact would still be considered 

positive. A study by the European Commission assessed the environmental 
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impact of organic products compared to their homologous petrochemicals and 

showed that organic products can provide over 65% savings in GHG emissions. 
The big dilemma that calls into question the unsustainability of the environment 

for bioenergy and organic products is the type of raw material used and its effect on 

land use change and biodiversity. [3] 

Biomass production needs land. Either the land needs to increase biomass needs 

to compete with the land needed for food, or the new land needs to be prepared for 

agriculture, causing a change in land use. This is called indirect land use change. 

The impact of indirect land use change is related to the unintended consequences 

of release more carbon emissions due to changing land use worldwide, a change 

induced by the expansion of cropland. Because natural lands, such as rainforests and 

pastures, store carbon in soil and biomass as plants grow each year, clearing wild areas 

for new farms in other regions or countries translates into net increase in greenhouse 

gas emissions and, as a result of this change in soil carbon and biomass stock, the 

indirect change in land has consequences for the GHG balance in a biofuel. 

The impact of indirect land use change and nutrition on fuel / bio-based products 

is questionable, in particular on first-generation biomass, which uses food resources 

such as oilseeds (soybean, palm, sunflower, castor and rapeseed), starch-producing 

crops (maize, wheat, potato) and sugar-producing crops (sugar cane, sugar beet). 

Second-generation biomass, which uses non-food resources such as lignocelluloses 

biomass and waste, is less prone to these dilemmas. [1] 

In general, it cannot be said that products from bioeconomy are environmentally 

sustainable or not. 

A detailed life cycle assessment must be carried out for each value chain and for 

each region in order to establish the sustainability of bioenergy and organic products 

for the environment. All stages of the product life cycle are considered in the 

assessment, from mining and extraction of raw materials, to transport, directly to the 

waste dump. Data are taken into account not only for the initial product but also for the 

entire life cycle of other materials that are used to make the product. 

However, the impact on the environment may occur at the regional level. For 

example, the full use of cyprinid fish catches for food can have a positive impact on 

regional ecosystems as it helps to reduce water eutrophication. In this case, the use of 

uncaught fish resources in various forms aligns with the benefits for regional 

ecosystems. 

Another example is the production and use of insulating materials. Sustainable 

insulating materials have a great potential for environmental protection due to the low 

energy needs during production, as well as the carbon storage capacity of sheep's wool. 

Thus, the bioeconomy can contribute to reducing climate change by keeping CO2 from 

the atmosphere in organic products. This has a direct impact on the regional CO2 

footprint. 

Food safety is one of the most important social impacts to be assessed when 

analyzing the sustainability of organic products. It is especially important when the raw 

material used for the production of bioenergy and organic matter is a first generation 
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source. In places where planting and use may affect, for example, the price of the same 

crops used for food, the product would be considered socially unsustainable according 

to the impact category. 

 

4. CONCLUSIONS 

 
The bioeconomy is an example of an important contribution to the 

”decarbonisation of the economy” and, at the same time, to the creation of jobs in 

deindustrialized areas. 
Analyzing the impact of innovative new organic products on the economy, it can 

be said that it would have the same impact as any other innovative product. Innovation 

is an important driver of economic progress that benefits consumers, businesses and 

the economy as a whole. In the regional context, it can play an important role in waste 

management and recovery, it can open markets for new products from which locals, 

among others, could benefit and increase environmental awareness. It can be created 

added value at regional level, jobs and additional income. 

In general, it cannot be said that products from bioeconomy are environmentally 

sustainable or not because a detailed life cycle assessment must be carried out for each 

value chain and for each region in order to establish the sustainability of bioenergy and 

organic products for the environment. 
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Abstract: The labor standardization system is the basis of the wage system in the 

mining branch. Given the critical economic efficiency of many mining enterprises, the approach 

of analyzing the way of calculating the norms appears as fully justified. The organization of the 

mining production processes is done in extremely varied geological and mining conditions. As a 

result of these conditions, machines and equipment specialized in complex operations and 

diversified in type and dimensions are used: (perforators, loaders, conveyors, etc.). Workers 

are specialized in some jobs but often work with complex teams in which a worker has a multi-

qualification, being able to perform two or more complex operations or even all the complex 

operations of the simple process, being able to be frequently passed from one complex of 

operations to another. All these particularities can be found in the calculation of the norms in 

the mining branch. 
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1. DEFINING LABOR NORMS 

 

Labor norms, according to the definitions adopted around 1950, are expressed 

as production norms per unit time (hour, shift) or as time norms (normed time) per 

production unit. Although the rigor of the definitions and the way of expression are 

questioned in the literature, these definitions will be presented below, because the 

necessary reconsiderations have not been made yet in practice. 

 “The technical norm of production is the quantity of production to be carried 

out by a worker (or a team of workers) in the unit of time, in determined technical-

organizational conditions of the workplace, with a rational organization of work, with 

the optimal use of all means of production and working time and with respect for 

quality” [8].  

In mining practice, the unit of working time for normal conditions is the shift. 

The work shift lasted 8 hours; a short period, after the 1977 strike in the Jiu Valley, the 

work shift lasted 6 hours; it returned to the 8-hour shift by 1990. Nowadays we work in 

shifts lasting 6 hours and 5 working days, given that all the rules have been established 
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for shifts lasting 8 hours. The transition to the 6-hour shifts involved a recalculation of 

the old norms and norms by dividing them into coefficients established by 

appreciation. The unit of production through which the production norm is expressed is 

process specific (tons, meters, cubic meters, square meters, pieces, etc.). In mining, a 

man working a shift consumes a unit of time known as a job. 

 “The technical norm of time or the normative time is the time necessary for a 

worker (or a team) to achieve a production unit in certain technical-organizational 

conditions of the workplace, with a rational organization of work, with the optimal use 

of all means of production and working time and with respect to the prescribed quality 

of the product” [8]. 

 It is observed that the time norm is the inverse of the production norm and is 

therefore expressed in units of time (minutes, hours or shifts) per a production unit. In 

mining, the time norms are expressed in positions per ton, per meter, per cubic meter, 

per square meter, per piece. 

 The relationships that exist between the two norms take shape 

 

t

1
N            or          

N

1
t                                                   (1) 

 

where: N – production norm, t – time norm. 

 

2. CALCULATION OF LABOR NORMS 

 

Corresponding to the concept of analysis and structuring of the complex 

process of mining production adopted by the teacher M.Al.C. Luca and those who took 

over this concept, corresponding to the specifics of the work processes on the 

underground work fronts, distinct rules must be established at three levels of 

complexity, namely: 

- at operations level: elementary norms; 

- at complex operations level: compound norms; 

- at simple processes level: complex norms.  

In the concept of structuring the simple processes to which we refer there are 

two more criteria for grouping the process components, which were not referred to, 

namely: 

- the criterion of repeatability of the component considered to achieve a 

specified volume of the result for the immediately superior component, criterion 

according to which the process components are categorized as: repeatable (for 

example, when drilling holes, to make a jump in a working front, the operation of 

passing from one hole to another is repeated depending on the number of holes), 

respectively non-repeatable; 

- the criterion of contribution to the result of the immediately superior 

component (operation at the result of the complex of operations, the complex of 

operations at the result of the simple process, the simple process at the result of the 
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complex process), criterion according to which the process components are categorized 

as: main, respectively secondary. 

According to the two criteria, an operation complex component can be a 

repeatable main operation or a repeatable secondary operation, while a secondary 

operation can be both repeatable and unrepeatable. 

For the calculation of the norms, the criterion of “contribution to the result” is 

non-essential, while the criterion of repeatability is decisive to establish the forms by 

which the amount of work proposed (granted) is calculated for a given component as a 

contribution to the result (reference quantity) defined at the level of the next higher 

component. 

The methodology for establishing the three categories of norms (elementary, 

compound, complex) is amply presented in the works cited in the bibliography. For 

this reason, this methodology will not be developed, but only some aspects will be 

highlighted, considered important to ensure the correctness of the size of the rules. 

 By the correctness of the size of the norm it must be understood that a 

methodology for establishing a norm and the formulas on which the methodology is 

based may lead to proposing or granting a quantity of work (standard time) that 

deviates substantially from the reality of the work system for which the norm is 

established. Following this option, we will refer, in turn, to the three categories of 

norms. 

 

2.1. CALCULATION OF ELEMENTARY NORMS 

 

The basic rules are calculated at the level of repeatable operations, be they 

main or secondary. The calculation is based on the numerical values of labor 

consumption resulting from the processing of observation data by timing, on process 

components (handling and / or handling complexes), delimited by measurement 

benchmarks in the analysis and structuring stage of the operation of which the handles 

and / or handling complexes are part. 

In the text I used, for the brief presentation of the methodology for establishing 

the basic rules, I found some expressions that raise some questions: “by processing the 

repeated timings, the average duration of the energy consumption necessary to obtain 

the works (service benefits) in the same period of time of a cycle is determined” [8]. 

First, “Average duration of energy consumption” is an expression that could be 

avoided since it is immediately replaced, when entering the notations of the calculation 

formula, by the expression “labor consumption necessary for the execution of the 

operation”. Secondly, "Time period of a cycle" is an expression that hides two 

hypotheses that are difficult to accept: 

- the assumption that there is an identical repeat cycle of the operation; 

- the hypothesis that any operation for which the methodology and formulas for 

establishing the elementary norms are proposed is cyclical. 

In addition, for most practitioners familiar with the notion of cycle only at the 

process level (simple process in the conception of the author of the methodology, for 
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example, a jump when digging a work, one might think that it is such a cycle, which is 

not appropriate for the general case).  

According to the microeconomic theory of production, any figure that 

expresses a work norm (for example 0.1 hours per shift or jobs per ton) is a value that, 

under certain conditions, the production function takes. In the case of the example in 

parentheses, the figure represents the value of labor factor consumption per ton of 

production, that is, exactly the inverse value of the average unitary product of the labor 

production factor, average unitary product that has the value of 10 tons / man exchange 

of a certain duration (or job, in the language of mining practice). 

The three quantities proposed by the methodology for calculating the 

elementary norms are the necessary and sufficient ones to define the labor norms as 

functions of the unitary average product for the labor production factor.   

Calculation formulas for the basic work norm (time) (mi) and respectively the 

elementary production norm (Ni), are simple relations resulting from the reasoning on 

which the definitions of the two types of norms are based. In particular, it is considered 

that the processing of data obtained by timing results in labor consumption Ni 

necessary for the execution of the operation, expressed in work units during the period 

T, and related to the volume of works (services), which was measured during the 

timings and which would result in the same operation i (Qi), expressed in natural units 

over the same period of time T. With these notations, it turns out: 

- elementary work norm (time) 

 

i

i
i

Q

M
m            [work units / work unit or service]                               (2) 

 

 - the elementary norm of production, as the inverse of the elementary norm of 

labor 

 

i

i

i

i
M

Q

m

1
N            [work or service units / work unit]                      (3) 

 

 

2.2. CALCULATION OF COMPOUND NORMS 

 

The compound norms are calculated at the level of the complexes of repeatable 

operations, main and secondary, which compose the simple processes from the 

underground work fronts (advancement and hewing works). Each repeatable operation 

complex has a structure composed of repeatable operations i (in relation to the Qs 

volume of works or services at the level of the operations complex) and unrepeatable 

operations j. 
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The calculation formulas for the compound norms are established based on the 

following hypotheses: 

- a volume of works (services) Qs will be carried out within the process of the 

cycle of the complex of operations s, with duration ts, for which a labor consumption 

Ms is proposed; 

- a number of people ns work simultaneously to achieve the volume Qs in the 

same period ts; 

- the operation complex has q operations, of which p are repeatable operations 

(depending on the volumes Qs), primary and secondary, and (q - p) unrepeatable 

operations (secondary) (i varies between 1 and p, and j between (p+1) and q);  

- the proposed labor consumption (granted or regulated) is calculated for each 

operation and is denoted by Mi and Mj; 

- in the execution of each operation j there are nj workers from those placed at 

work; 

- in each repeat operation j, through labor consumption iM , a volume of work 

Qi will result which will contribute to the realization of the volume Qs, so the report 

Qi/Qs = Vi designates the specific volume of works (on its unit of measurement Qs) or 

the technological consumption of the work and per unit of measurement of the 

reference quantity of the complex of operations s; 

- for all repeatable operations, the work norms are already considered 

calculated mi and so, Mi = miQi. 

Finally, the following formulas based on labor consumption calculated for q 

component operations can be obtained: 

 - the composed norm of work                

  

 
 


p

1i

q
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s
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mVm           [work units / work unit]               (4) 

 

- the composed norm of production 
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If the additional hypothesis is considered, according to which ns whole number 

of workers) are always occupied only with the execution of the operations complex s, 

during ts of the operations complex, to achieve the volume Qs of unknown and 

calculated works with the relationship: 
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


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 In this case, labor consumption Ms is no longer determined as the sum of the 

proposed labor consumption on the operations of the operations complex, but from the 

knowledge of the labor fund available for a long cycle ts in which there are ns workers 

occupied simultaneously, meaning Ms = nsts. 

From defining relations 

s

s
s

Q

M
m   and respectively 

s

s
s

M

Q
N  , the second series of 

calculation relations of the composite norms is obtained, expressed in the same units of 

measurement: 

 - the compound work norm 
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 - the compound production norm  
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2.3. CALCULATION OF COMPLEX NORMS 
 

The complex norms are calculated at the level of the main simple processes 

(advancement works and demolition) that compose the complex process of a unit of 

underground exploitation of useful mineral substances (mine). The simple process is 

performed by a collective executor (team, brigade). 

In the last paper dedicated to the study and standardization of work, Professor 

Luca proposes two schemes for calculating complex norms. 

The first calculation scheme assumes that the composite norms can be 

calculated for the complexes of repeatable operations of the simple process, and for the 

complexes of unrepeatable operations, at the cycle level of the simple process, time is 

proposed (granted) for a part of the team workers or, in particular, for all the team 
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workers who have the task of carrying out the simple process cyclically. The cycle is 

considered to be repeated identically. 

 Thus, it is shown that a simple cyclic process (PSC) that will be executed 

based on a complex work norm (NCDM), mc, is the result of performing a number of 

repeatable complex operations s = 1n and a number r of unrepeatable complex 

operations, r = (n+1)v. It is assumed that for complexes of repeatable operations s, 

compound work norms have already been calculated (NCM), ms (s = 1n), and for 

unrepeatable complex operations r (r = n+1 v), under the existing working conditions, 

times are proposed (granted) tr to each of the workers involved in the execution of the 

complex of operations r. The simple process is standardized for complex v operations. 

When establishing compound work norms ms for complexes of repeatable operations s 

(s = 1n) the previously presented methodology is applied, namely to the working 

conditions (CM) specific to each complex of operations are already calculated the 

elementary norms msi for repeatable operations (OR) and times are normal (TN) which 

are proposed (granted) for unrepeatable operations (ONR), ns workers being engaged 

in unrepeatable operations tsj. 

 It should be noted that in the methodology summarized in the two calculation 

schemes it is assumed that whoever the worker performs the unrepeatable operation  j 

(j = p+1q) of which nsj involved in the execution of this operation, he is granted the 

same tsj time like the nsj others; similar is assumed in the case of a complex of non-

repeatable operations, i.e. the time tr is given in the same value to each of the no 

workers involved in the execution of the complex of non-repeatable operations r (r = 

n+1v). 

 The complex rules that can be calculated with the formulas that have been 

deduced on the basis of the two calculation schemes take into account three types of 

reference quantities: 

- repeat quantities at the level of repeatable operation, Qsi (Vsi = Qsi/Qs amount 

of work in the repeatable operation i which is part of the complex of operations s, 

which in turn will enter the cycle of the simple process c and is expressed in number of 

units specific to the operation for a cycle, respectively in number of units per unit of 

measurement of the works of the complex of operations s;  

- the reference quantity at the level of the repeatable complex of operations, Qs 

(Vs = Qs/Q), amount of work in the complex of operations repeatable s which is part of 

the simple process and is expressed in number of units of the complex of operations for 

a cycle or per unit of measure of the simple process; 

- the reference quantity at the level of the simple process, for a cycle Qc 

expressed in units of measurement proper to the simple process, in relation to which 

the complex norm is also expressed. 

And in the case of complex norms, the calculation relations are based on two 

hypotheses: when starting from a workload per cycle (Qc) technologically imposed and 

when starting from a cycle duration (tc) imposed organizationally and the team of nc 

people, in which case Qc results by calculation, depending on the available labor fund. 
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Following the first calculation scheme, considering predetermined composite 

norms, the relations are obtained: 

 - complex work norm 
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- complex production norm 
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Following the second calculation scheme, without considering predetermined 

compound norms, the relations are obtained: 

 - complex work norm 
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3. CONCLUSIONS 

 

 From the point of view of the theoretical approach, the aspects related to labor 

productivity represent a derivative of the economic theory of the use of production 

factors. Methodologically, the system of factors of production has been outlined in 

economic theory since the eighth century. Regarding its concretization at the level of 

the mining branch, it is not possible to go beyond the completely and completely 

particular way of using the deposit production factor, “product” and, at the same time, 

“object” of the activities in the mining branch. Basically, this particularity generates 

the specifics of the activities in the mining branch.   

 The labor force production factor, to which the concept of labor productivity is 

organically linked, is characterized both by a quantitative dimension and by a 

qualitative dimension. The quantitative dimension refers to the volume of work of a 

certain nature performed in a given production process. This volume can be quantified 

by the number of units of working time provided under certain, well-specified 

conditions of production processes. The qualitative dimension implies an approach at 

individual level and refers to the professional specialization specific to each employer, 

to his degree of qualification and experience in production, as well as to the level of 

productivity. 

 For the activities in the mining industry, characterized by a specific 

pronouncement of the conditions in which the work is performed, the use of this factor 

of production raises many particular problems in front of the management. Decisions 

on these, almost entirely, appeal to labor productivity.  

Work standardization, as an instrument of managerial control, is a common 

field for many researchers and practitioners, with very different professional 

backgrounds. The peculiarities of the mining industry (technological and 

organizational), however, led to its own standardization system, which can only be 

understood by referring to real cases, mining enterprises that extract various useful 

mineral substances. 
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