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Abstract

The mining industry produces polluting substances for the air, either directly, through actual exploitation, or indirectly,
by the stocking-preparing and processing installations of the useful mineral substances,. The paper presents the
pollution level of the air in the area of Pinoasa mining in Gorj county. The perimeter of Pinoasa quarry is placed in the
north-west of Rovinari coal basin, on the right shore in the south-west of Rovinari thermo-power station in Gorj county.
For monitoring the sedimentary powders and the powders in suspension, four sampling points placed in the area of
Pinoasa mining exploitation were established.

The determination of sedimentary powders was accomplished according to STAS 10195/75 and it consists of collecting
the powders in the atmosphere in containers whose surface and gravimetric determination are known. The reference
method for determining the fraction PMyg is described in the European Norm EN 12341/1998.

The measuring principle is based on sampling on a filter of the fractionPM,,, separated from particles in suspension
fromthe air and their gravimetric determination.

The quality of the environmental factors in the influence area of Pinoasa quarry is affected by the over presence of the
sedimentary powders and of the powders in suspension. Considering the 4 monitoring points of the sedimentary
powders, none of them registered values below the maximum accepted concentration during the two study years.
Regarding the powders in suspension, the highest concentrations were registered in the area of the coal deposit,
following the distribution knots from a band section to another
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1. INTRODUCTION for in the past, because when the environment
iIs damaged, the effects show up after a certain
The activity in the field of lapseoftime.

The mining industry significantly
contributes to the pollution of environmental
factors, both by means of the big quantities of
waste it produces, and by their diversity.

The future development of this activity
will increase even more, especially by
extending the daily exploitation, in quarries,
where we may obtain productivities
incomparably higher than the ones obtained
underground, a fact that will allow the
exploitation of big deposits at reasonable
prices.

The negative impact of the mining

environmental protection should start from
fully knowing the pollution sources and the
methods to remove them and also the affecte:
environmental factors, the organization way
and the connections between its elements, fo
the final result to be a secure and efficient de-
pollution of the environment.

One of the particularities of the current
situation consists of the fact that the changes it
the environment are much faster than the
development time of the methods of controlling
and forecasting its status, so the human sees tt

unfavourable ecological phenomena and L . L
activities on the environment is direct, related

cannot prevent them. : . .
When there are problems regarding thestrlctly to the actual extraction of the deposits
of useful mineral substances, and indirect,

environment, the causes should often be looked
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related to the activity of processing and usingpowders and powders in suspension in the area
mining products (Fodor and Baican, 2001). of PINOASA exploitation in GORJ county.
These activities are usually concentrated in

certain geographical perimeters, so the same

area is influenced by the mining activity both 2. MATERIALSAND METHODS

directly and indirectly.

In all the mining basins in Romania, the The determination of the sedimentary
exploitable lignite layers have a width of 1,0- powders was accomplished according to STAS
8,0 m and they are presented as package30195/75 (Gpatina and Simonescu, 2008;
having layers of sterile intercalations, having European Norm E.N. 12341, 1999).

aquifer formations with water having a free For monitoring the sedimentary
level or under pressure both in the bedding andpowders, five sampling points were
in the roof. established, all of them in the area of the

The lignite deposits in Romania are houses of Tingeni village. These are placed on
installed in areas where the youngestthe eastern and south-eastern side of Pinoasa
geological formations mainly develop (the quarry. Their distribution from north to south is
Dacian ones, the Levantine ones and thepresented as follows:

Quaternary ones), constituted of soft, cohesive ¢ P1 — about 15 m away from the coal
and non-cohesive rocks such as clays, sandransporting band to Pinoasa deposit and close
The limits of the exploiting perimeter of to the crossing from a band to another.
Pinoasa quarry are presented in figure 1 and ¢ P2 — about 60 m away from the coal

these are: transporting band
* at south- Timieni village  P3 —about 150m away from the coal
* at north—Tismana quarry transporting band
» at east— the perimeter of Rogojelu <+ P4 — situated towards the south-east, 50 m
mine and Rovinari Thermo-power station away from the coal transporting band, and 170
* at west— the forest area—Tasa hill m away from the inside sterile deposit

The monitoring of the powders in
suspension in the influence area of Pinoasa
guarry was accomplished by taking air samples
from four points placed as follows.

e P1 — placed in the influence area of
Timiseni coal deposit, belonging to Pinoasa
quarry;

» P2 — placed close to a distribution knot;

;ﬁﬁg, | NenersesTy \ N * P3 — placed close to an inhabited area
\I“?L.x % <" 700m towards the S — W away from Pinoasa
D o sleo cy Apg

Figurel: Thelimitsof the éxploiting perimeter of quarry. . .
PINOASA quarry in GORJ county, ROMANIA °.P4 - plgced in the influence area of the
sterile deposit of Valea Negomirului .

Depending on the relief conditions and
the vertical distance from the surface to the lastFloated powders content (PM o fraction)
exploitable layers, the depth of the quarries
may have between 40 and 110 m in the The reference method for the sampling
meadow area and even 180 m in the hill areas@gnd measurement of the RMfraction is
and the discopert report on the total miningdescribed in the European Norm EN
field is contained between 2,5 and & sterile/  12341/1999 (European Norm E.N. 12341,
extracted lignite tone. The paper presents thel999; Standard Collection of Enviroment
pollution level of the air with sedimentary Protection). The European Norm EN
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12341/1999 specifies the performances of the The air flow is accelerated inside the
sampling instruments for the Rbifraction in  aspiration compartment by an impactor with 8
view of the harmonizing of measurements impact nozzles and then directed by a pipe
systems, according to the provisions of thetowards the impact surface. After that, the air
Directives of the European Union Council flow is led by a line towards the filter support.
96/62/EC for the evaluation and managementThis support is adjusted for the insertion of a

of the environmental air quality. circular filter with the diameter of 47 mm.
The measuring principle is based on the

filter sampling of the Pl fraction separated

from the air-floated particles and their Iﬂ |

gravimetric determination. In this case it was

used a Low Volume System of the LVS-pPM

type (fig. 2).
The reference measurement method e

uses an aspiration system of RMdlirectly "é’(
coupled to a filter substrate and a control >
device of the aspiration flow rate, followed by
a gravimetric determination of the RMmass
collected on the filter. The sampling flow rate
was adjusted to 2% (fig. 3).

. L .
Figure 3: Powder s sampling head

Before sampling, the filters are
conditioned for 24 hours by drying in a
. desiccator with calcium chloride. It is weighted
and the exposed for sampling for another 24
hours. After sampling, the filters are again
weighted and used for determination of M
fraction.

3. RESULTSAND DISCUSSION

The results regarding the registered
. values for sedimentary powders across the two
Figure 2: Sampling system for the LVS powders study years are presented in table 1 and in table
2. The values present the measurements
accomplished in 2011 and 2012.

Table 1: Values of the sedimentary powdersin the area of Pinoasa quarry in 2011

Year |Sampling Month
point J F M_ A M]3 J A [s [0 [N b
P, 9,25 [15,31 | 25,15| 22,35 26,56 19,36 18,10 19,23 721,86,21 | 14,83 | 13,92
2011 |p, 6,21 |4,28 | 2543| 19,29 19,78 21,72 28,94 2646 17,81,41 | 12,78 9,28
P, 8,41 [6,76 | 15,26| 18,71 13,60 11,96 33,13 2219 14]1%,23 [12,43| 11,92
Py 10,44 18,27 | 20,94| 22,33 24,18 22,24 21,67 15/112817,21,73 | 18,92 18,72

Table 2: Values of the sedimentary powdersin the area of Pinoasa quarry in 2012

Year | Sampling | Month
points J F M A M J J A S O[N|D
P, 11,49 | 38.48| 2033| 1317 21,37 27.89 30,17 18|66 923, - | - | -
2012 [P, 12,13 | .10 16,94| 2428 1892 27,36 2847 28 2057 |~ | -
P, 6,68 | 13,41 | 22.10| 1497 2221 3282 2084 2047 7188 |- |-
P, 13,91 | 23.33| 1893 2415 2417 22,16 2541 13)92 8%, - | - | -
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The interpretation of the results for the accomplished, and 6 out of the 9 values
sedimentary powders was accomplishedovertook the maximum accepted concentration.
accordingly to the stipulations of the standard The highest concentration was also registered
12574/87 (Standard Collection of Enviroment in July and it had 67.5% above the accepted
Protection). Air in the protected areas. Quality limit. The lowest quantity was registered in the
conditions. According to this standard, the same lapse of time as in 2011, but it
maximum accepted quantity of sedimentary represented 335.8% of the maximum accepted
powders in the air of the protected areas isconcentration.

17 g/nf/month. In P3 sampling point, considering the

A first finding is the fact that, during 12 measurements accomplished in 2011, only 3
the two study years, all the monitoring points of them registered overflows, namely 25%. The
registered at least an overflow of the maximumhighest concentration of sedimentary powders
accepted concentration. measured in this point in 2011 was registered

Thus, in P1 sampling point, placed 10 in July and it had 94.9% above the imposed
m away from the coal transporting band, acrosdimit.
the vyear 2011, considering the 12 The lowest value was measured in
measurements accomplished, 7 of themFebruary and it represented 40% of the
registered overflows of the maximum acceptedmaximum accepted concentration.
concentration, representing a frequency of In 2012, there was a frequency of
overflows of about 58 %. overflows of 33%, meaning that 3 out of 9

All the overflows were registered in measurements accomplished overtook the
May-September. The highest concentration ofmaximum accepted concentration. The highest
sedimentary powders was calculated in May,value was registered in June and it had 93%
having 56.2% above the maximum acceptedabove the accepted limit, and the lowest one
concentration. The lowest concentration acrosgepresented 39,3 % of the maximum accepted
the year 2011 in this point was registered inconcentration and it was measured in January.
January, representing only 54% of the P4 measuring point presented a
maximum accepted concentration. frequency of overflows of 83 % in 2011, and in

In 2012, the frequency of overflows in 2012 of 22.2% registering values above the
P1 point was even higher, namely 77,8 % .maximum accepted concentration.

This time, the highest quantity of sedimentary In 2011 the highest quantity of powders

powders was registered in February, havingwas measured in May, having 42% above the
126.35% above the maximum acceptedmaximum accepted concentration, and the
concentration. The lowest quantity was alsolowest was registered in January and it
measured in January and it represented 67,6%epresented 661.31% of the accepted limit.

of the maximum accepted concentration. In 2012, the highest value was

In the next point, P2, in 2011, registered in July, having 49.5% above the
considering the 12 measurements, 8 of themaccepted limit, and the lowest one was in
were above the maximum acceptedJanuary and it represented 82% of the
concentration, representing a frequency ofmaximum accepted concentration.

overflows of 67%. The PM10 content is calculated by
The highest quantity was registered in means of the relation:
July and it was above the maximum accepted m -m,

concentration with 70.23%. The lowest
concentration was registered in February and it
represented only 25% of the maximum
accepted concentration.

In 2012, the frequency of overflows
was 67% of the total measurements

PMi10= V(MM

Where:

m1 = filter mass after the exposure;
m2 = filter mass before exposure;
V = volume of aspired air.
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The interpretation of the results for mass generates big quantities of dust. The
PM10 fraction was accomplished according toincreased quantity of powders in the
the stipulations of MAPM Order no. 592 /2002 environmental air may be influenced by the
for approving the Normative regarding the reduced humidity of the mining mass, by the
establishment of the limit value, the maximum reduced atmospheric precipitations and by the
value and the criteria and methods of height of the falling off the band in the deposit.
evaluation of the sulphur dioxide, the nitrogen The next sampling point, P2, was
dioxide and the nitrogen oxides, the powders inplaced close to another important source
suspension (PM10 and PM 2,5), the slug, thegenerating powders. A distribution knot
benzene, the carbon monoxide and the ozone iprovides the concentration of the production of
the environmental air. several technological lines, a fact that increases

For PM10 the limit value for protecting the powder concentration.
human health is considered as the daily limit In this case, the PM10 concentration
(for 24 hours) and it was established at 50registered a value 2.6 times higher than the
Iug/m3 limit value.

i The sampling point placed in an
inhabited area (P3), situated 700 m towards

SYSTEM) sampling system for powders, SW from Pinoasa quarry, registered the Iowc_ast
value. The concentration of powders in

having a sampling head for PM10. The debit Ofsuspension measured in this area within 24

. . . ,3

air sampling was adjusted at . fh. hours, was a little bit above the limit value,
The values with concentrations of having 17% above it.

powders in suspension in the influence area of The last sampling point (P4) was placed

Pinoasa quarry are presented in table 3 in the influence area of the sterile deposit of
Based on the obtained results, we mayy/glea Negomirului. The registered

evaluate the contribution of different activities concentration of powders in Suspension had
developed in the framework of Pinoasa quarry46% above the limit value.
on the air pollution with powders in

Taking the air samples was
accomplished by a LVS (LOW VOLUME

suspension. Measuresfor protecting the air quality
Table3: Valuesof the PM 10 in the area of All the techn0|ogica| processes
Pinoasa quarry involving the movement of the soil and of the
coal, and also the exposure of the erodible
Sampling | Measured value | Limit value surfaces to wind, generate a certain quantity of
point ( ,ug/m3) ( ,ug/m3) powders freely emitted in the atmosphere.
P1 28137 For diminishing the impact of the
P> 129 27 exploiting activities of the coal on the air, we
P3 53 é5 50 may take s_everal measures ?hat could Ie_ad to
=Y 73 bz the reduction of the quantities of emitted

powders. The applied methods depend on the
source generating powders or other types of

N ) olluters (Sun et al., 2006; Li et al., 2009; Popa
area of Timgeni coal deposit, 400-500 m away gt al., 20(()1; Mutlu et al., 2011; Colucci et aIF.),

from the closest house, the PM10 concentratiorzooﬁ_ Nisulescu et al. 2010 Standard
registered the highest value. The concentratior\bone’Ctiorl of Enviroment P'r’otection’)

of powders in suspension in this point was 5.62 A method quite frequently used in all the

times higher than the ~limit value. This daily exploitations consists of using certain
Increased value of powders in suspension iSmots)/ile s%urces that could splash thg areas of
caused by the fact that, by falling off the P

transporting band in the deposit, the miningaccess and manipulations, especially during

Therefore, in the point placed in the
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summer, when the powder concentration in the « For stopping the auto-burning of the coal
atmosphere may significantly increase. in layers that crop out, we do not discopert
« The accomplishment of certain fog completely, leaving a sterile layer of about 10 -
curtains by spraying water under pressure (1615 cm.
atm), accomplished especially in the work « Checking the temperature by wells of
points where the high quantities of powders aresteel pipes to the pile bottom, where
generated and other technical solutions cannothermometers are descended, measuring the
be used. temperature every 2 meters of depth; when

* Capturing the dust at source by hulling oyercrossing the temperature of ° @, the

the installations generating powders. This control is made every 12 h, and if the

measure applies especially on the band sectorts t f °coth |
passing by protected areas (houses, socjal-cMperature: overtiows 1. L, the coal 1S

cultural objectives etc.), at the distribution |mmed|_at_ely consumed._ .
knots, at the charging places. * Giving back the fields having no more

. For preventing the auto-burning, the technological tasks to the productive circuit for

movement of the coal stocks is used as aI|m|t|ng the extension of the powders in the

measure, especially during hot seasons. atmosphere by means of the wind.

* Hardening the coal during the pile
formation, for removing the empty airs.

* Using covering protecting layers. For
stopping the air access inside the coal pile, the Based on the presented facts and on the
surface and the embankments are covered witlyy,dy regarding the pollution in the influence
dust having a hardened width of 10 — 15 CM,certain conclusions regarding the impact

anthracite having a width of maximum 3mm, produced by the activity of this quarry on the
splashed with fuel oil and hardened. We mayeanvironment.

also use clay bitumen paste (45% bitumen,
25% water and 30% clay), applied on the pile
surface as liquid, in a 2 -3 mm layer. Using the
clay bitumen paste as a protecting layer is
possible only when the environmental

4. CONCLUSION

* The technological process of exploiting
coal and sterile is composed of three phases:
excavation, transport and depositing.

* The exploitation of the mining mass in
. o Pinoasa quarry is accomplished by means of
temperature is above 0° C. the rotor excavators having a high capacity,

* Using the inhibitors in order to diminish 51 the transport is accomplished by means of
the qualitative losses of coal. These createqo transporting bands.

pellicles on the pile surface stopping the access
of the air Oxygen a'nd'it's interaction. with the particles are mainly represented by the
cogl. As mechanic inhibitors, the _pollshes, thedistribution knots, the places where it is
paints, the rr'lacr.omolecullar organic SUl?Sta.ncesproduced the crossing of the mining mass from
the c_;omblnatl_ons_ with ~ polymerization a section to another, the coal deposits and the
properties at oxidation and heat are very used

As chemical inhibit . chlori access ways for cars.
S chemical inhibitors, -we use.  chiorines » Considering the 5 monitoring points of the

(CaCz2) adding clay and lime dust, the sedimentary powders, none of them registered
suspensions of hydrate of lime saturated withvalues below the maximum accepted
carbon dioxide — calcium bicarbonate, concentration, across the two study years.
ammoniac, ammoniacal salts, mixtures of «The only lapse of time when the overflows
phenol — formaldehyde resins, polyacrylamide, of the maximum accepted concentration were
shale, furnace cinder etc. . not registered was in January, both in 2010 and
in 2011. These values under the limit are

* The polluting sources of the air with
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caused by the stopping of the activity of
excavation and coal transport in this lapse of
time, not by technical reasons. 3]

*The lapse of time having the highest
concentrations of sedimentary powders was
June-July, and June 2011 was the only montkf]
within the two analysed years when the
frequency of overflows was 100 %.

» Considering the 5 monitoring points, the
highest concentrations of sedimentary powder§]
were registered in P1, placed in the closest area
of the coal transporting bands and of a crossing
from a band to another.

* The lowest concentrations of sedimentary
powders were registered in P5.

*During the two study vyears, higher
concentrations of sedimentary powders wer
rather registered in summer than in the other
seasons, and this fact is considered to occur
because of the reduced humidity of the mining
mass and of the air.

* Regarding the powders in suspension, thé
highest concentrations were registered in the
area of the coal deposit, following the
distribution knots or the crossing areas of the
mining mass from a band section to another®)

This aspect was also found when
accomplishing measurements for other
quarries.

* In case of a daily mining exploitation, we (9]
should take protecting measures for the
environment, both during exploitation and after1
stopping the exploitation activity.
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