
Chapter 24
Character and Scale of Environmental
Disturbances Resulting from Mining
in the Kursk Magnetic Anomaly

Alina Nekrich

24.1 Introduction

In the early 21st century the geoecological situation in the region of the Kursk
Magnetic Anomaly (KMA) reached a threatening state. According to the scale used
by the Russia’s Ministry on Emergency Situations, the KMA zone is currently clas-
sified as a fourth-ranked area of ecological disaster. It means that sustainable steps
are necessary in order to improve the current environmental situation.

According to available statistics, more than 40% of lands in the KMA are dis-
turbed at present. The quality of underground and surface waters near large-scale
mining facilities is close to critical. The drinking water shortage amounts to 6,000
m3/day. More than 1,300 km2 (498 mi2) of the KMA area are affected by irregu-
larities in water balance. The zone of soil degradation in the KMA region exceeds
1,250 km2 (478 mi2). Soil erosion has also reached a significant scale (more than
30% of the total area of the KMA) resulting in the annual fall in fertility of up to
1 ton/ha. What is especially important is that the health of the able-bodied pop-
ulation is affected by the ecological situation brought on by the region’s iron ore
mining.

The region of the Kursk Magnetic Anomaly is 850 km (528 mi) long and 200 km
(124 mi) wide; it is located in 9 administrative rayons (districts) of the Russian
Federation. There are 18 existing and more than 200 explored iron ore deposits in
the KMA. It contains 60% of Russia’s iron ore reserves and 20% of the entire world.
Exports are mostly to European countries (Czech Republic, Poland, and Slovakia);
their combined total was 16 million tons. One million tons were sent to Romania in
the first ten months of 2008, the same amount to Italy. Thus, the KMA zone can be
considered as being fundamental to the Russian Federation’ economy and security,
especially in terms of minerals and raw materials.
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Taking into consideration the fact that Russia’s economic policy emphasizes the
mining industry playing a significant role in meeting the material needs of popu-
lation, it is expected that the volume of extraction and processing of mineral raw
materials will increase. At the same time there is the threat of further environmen-
tal degradation in the KMA region. Improving the ecological situation in the region
could be realized by implementing urgent measures aimed at preventing furher envi-
ronmental degradation. However, environmental protection actions do not improve
the ecological situation automatically because of the lack of understanding of the
complexities involved in the degradation of the environment.

Obviously, the development of approaches and methodology to assess the
human-caused impacts in the areas of concentration of the mining complex facili-
ties is becoming a major concern in Russia. The government is concerned about the
ecological situations in areas where there are megaengineering complexes. Russian
researchers, in particular those who are working in environmental and engineer-
ing spheres, are entrusted with developing a methodology that aims to decrease the
human-caused impacts in areas of these large and complex operations.

24.2 The Theoretical Basis for a Complex Geoecological
Assesment of the KMA

The iron ore industry stimulates economic development in Russia thanks to the
operations of large mining complex in the European part of the country. These are
definitely examples of megaengineering complexes.

The entire mining and smelting complex I discuss in this chapter is concentrated
within the confines of the KMA region. It includes extraction facilities, concentra-
tion facilities (crushing-and-sorting plants and concentrating mills), and processing
facilities. In addition, metallurgical lime, granulated and fine-dispersed chalk, sand
for construction, moulding and glass production purposes, and suspensions for pel-
let processing before iron making are also produced in the region. Many of the local
industrial plants also contribute to the environmental pollution in the KMA region.

The KMA mining complex is based on the largest and workable Lebedinskoye,
Korobkovskoye, and Gostishchevskoye iron ore deposits in Russia. The
Lebedinskoye deposit is located in the Starooskol’skiy rayon (district) of the
Belgorodskaya oblast’ (province). The extraction of ferruginous quartzites at the
Lebedinskoye deposit is currently taking place at a high level. The Gubkin thermal
power plant, the Oskol’skiy electrometallurgical integrated works, the Oskol’skiy
cement plant, and the Lebedinskiy mining complex are also related to this deposit.
The iron ore is extracted using opencast methods as the ore body occurs near the
earth’s surface (Fig. 24.1).

Such mining methods lead to the disturbance of surrounding lands, the inunda-
tion and deformation of rock layers, and radio-geochemical pollution of the air, soil,
and water. There is also much dust pollution caused by the accumulation of heavy
metals in the soils.
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Fig. 24.1 The Lebedinskoye iron ore deposit

The Korobkovskoye deposit is situated in the Gubkinskiy rayon (district). This
deposit forms a common ore field with the Lebedinskoye deposit. It was on this
deposit that the underground mine «Gubkin» and the first integrated underground
mining works «KMA-ruda» were constructed. This deposit was developed using
underground mining methods. In terms of economic parameters, underground min-
ing is less profitable than opencast methods. It should be noted that the prices for
the production of the «KMA-ruda» exceed those of the Lebedinskiy mining com-
plex by 22–25%. The development of the Korobkovskoye deposit entails operating
in areas of subsurface voids, groundwater shortage, deformation of rocks, sagging,
and cones of depression. The Gostishchevskoye iron ore deposit is situated in the
Yakovlevskiy rayon (district). Beginning in 2010 this deposit will be developed
using hydraulic borehole mining methods. This technique of extraction is done
by first drilling a hole into the surface and injecting a working substance into the
hold to force materials out. The working substance destroys the main iron ore body
and crushes the iron ore into a pulp which is delivered to the surface through a
tube. The method is cheaper than the traditional methods of extraction and does not
cause ecological disasters. Nevertheless, the development in the Gostishchevskoye
deposit contributes to the disturbance of underground hydrogeological conditions.
Developing the existing and prospective iron deposits in KMA have major negative
impacts on the environment. The nature of the damage depends on the techniques
and methods used.

The Russian government and managers of industrial enterprises pay special atten-
tion to territories with unfavorable environmental conditions and support research
into studies that examine the ecological situations in areas such as the KMA region.
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The Russian Academy of Sciences (Institute of Geography), applied science centers
(Scientific Research Institute of the KMA, Eco-Resource, Kursk-Geology, etc.),
and environmentally-oriented private research companies (Russian innovative fuel-
energy complex, industrial safety consulting groups, etc.) are among the leading
Russia’s institutions carrying out research in the region on the impact of the min-
ing complex. The activity of these institutions is aimed at developing a system
of methods and algorithms that measure the human-caused impacts. The methods
considered can be divided into the two major categories: (1) those that assess the
human-caused impacts on various components of natural landscapes (air, water, soil,
biota, and parent rock, and (2) those that assess each component of the ecosystem
affects the population.

The methods assessing human-caused influences are described in the scientific
works of leading Russian researchers: S. A. Malyshev and M. M. Yakovchuk (2004),
A. B. Miroshnikov (2001), N. V. Sorokovikona (1992), B. A. Simkin, B. T. Bebchuk,
and A. V. Khokhryakov (1989). These studies yield significant scientific and prac-
tical results used in the course of solving of problems related to the maintenance
of environmental safety while also studying the atmosphere, land, surface and sub-
surface waters. The scientific and practical studies by B. A. Ivanov (1989), and
A. V. Khokhryakov (1988) are specifically devoted to solving the basic problems
of environmental safety in territories deal with mining. They consider in detail the
different forms of environmental disturbances as they are related to the pollution
caused by mining. These methods are presented in the works of Russian scholars
N. A. Solntsev (1984), M. A. Glazovskaya (1988), V. M. Kotlyakov, K. S. Losev,
and I. A. Suetova (1995).

Many environmental problems are connected with the interaction of «population-
facilities-nature». The theoretical and methodological bases of such interrelation-
ships, the algorithm, and the typology and methods used in a complex assessment
of each ecosystem component are considered in detail in the work by A. M. Grin and
N. N. Klyuyev (1988), L. I. Mukhina and T. G. Runova (1980), and B. I. Kochurov
(1997). Special attention in these works is paid to the geoecological analysis of geo-
graphical systems. Russian scientist V. I. Papichev (2005) developed a methodology
for use in studying a complex engineering-ecological assessment that also mea-
sured the impacts of a mining complex on the environment. Another noted Russian
researcher A. V. Khokhryakov (1988) suggested that the mining complex should be
regarded as an integrated natural and human-related system.

In practice, there are various methods and approaches that one can use. However,
in studies done to prevent environmental risk in areas and where the entire mining
operation and smelting cycle are concentrated, a complex comprehensive analysis
is most efficient and useful. Research into the human-caused impacts on mining
territories represents a new step in the sphere of studying and analyzing mining’s
impact on the environment.

This study contributes to this on-going research in two ways: (1) the development
of an algorithm that assesses the complex geoecological assessment at specific local
administrative units and (2) the use of an algorithm to assess the impact of Russia’s
largest iron ore mining region on surrounding territory.
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24.3 Methodology

As noted above, a wide range of research methodologies exist that one can use
to focus on ecological situations. But, most of them do not have a complex
character. The proposed methodology emphasizes the analysis of the interactions
between all landscape components and the impacts of these on the population.
The basic approach utilizes GIS (geographical information systems) in the analysis
(Fig. 24.2).

A GIS analysis uses the following methods: comparative-geographical, statisti-
cal, cartographical, and geoinformation. The first stage involves selecting the scale
of analysis. The most appropriate scale for this research is 1:200,000. This scale
ensures a visibility of these assessments, matches the quality of initial informa-
tion, and is suitable for the research at a level of such administrative units as the
Starooskol’skiy, Gubkinskiy and Yakovlevskiy rayons (districts).

The introduction of criteria directly or indirectly relates to the geoecological and
medical-ecological conditions of territories that are studied in the second stage. In
order to assess the impact of mining on the territory and population, representa-
tive criteria and parameters are chosen and are classified using the 5-point scale
adopted by the Russia’s Ministry on Emergency Situations. The choice of criteria
and parameters is determined by current geoecological and medical-ecological con-
ditions of areas analyzed. Negative natural factors are emphasized, such as karst,
suffosion, erosion, deflation, landslide processes, occurrence of gullies and rocks
subject to washout. Air pollution, soil degradation, the pollution of surface and
underground waters, and deforestation are also included. In addition, specific dis-
eases associated with the population in the KMA region are considered (Nekrich,
2006). As mentioned above, the data characterizing the ecological situation are
classified using the 5-points scale: satisfactory, stress-like, critical, crisis-like, and
catastrophic (Table 24.1).

Fig. 24.2 The algorithm used to assess the complex geoecological assessment of areas at the level
of administrative units
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A satisfactory situation in the region exists when the landscape features are
not modified due to direct or indirect human-induced factors, that is, the state
of the environment is not hazardous to the health. A stress-like situations are
observed when insignificant spatial and temporal changes in landscapes occur,
including changes affecting the resource-reproducing properties or the structure
of the landscapes. Negative changes of some components of the landscapes lead
to the degradation of an insignificant part of natural resources. Critical situations
are associated with significant levels of environmental pollution, essential changes
in landscapes features, a major threat to the natural resource base (including the
gene pool), unique natural features in the region, and the health of the population.
In these situations the human-caused impacts exceed the normal levelss. A crisis-
like situation is characterized by significant changes in landscapes, the complete
depletion of natural resources, and the deterioration of the health of the popula-
tion. Catastrophic situations correspond to a very high degree with environmental
degradation. The major attribute of this stage is the threat to life itself and a reduc-
tion of the gene pool. Table 24.1 lists some significant natural features of the KMS
region and human-caused impacts on the environment and population. In general,
this information allows one not only to assess the ecological situation, but also to
identify the character and scale of environmental disturbances.

The third stage involves the gathering of information. Statistical data are derived
from current publications of the State Committee on the Environment Conservation
of the Belgorodskaya oblast’ (province), the Committee on Land Resources and
Land Management of the Belgorodskaya oblast’ (province), the State Statistical
Board of the Belgorodskaya oblast’ (province), and Russia’s Federal State Statistics
Service (Goskomstat). Digital Globe results, provided by the Google Earth software
are also used for the compilation of interactive maps. Field studies (sampling of
water, soils, air, etc.) were additional and valuable sources of information.

The entire information about geoecological and medical-ecological conditions is
mapped by using the ARC/INFO software, the program ArcView GIS (ESRI Inc.).
The complex geoecological assessment of territories requires spatial data processing
and the creation of integrated maps (land use, ecological situation, human-caused
pressures, etc.).

The final stage of the algorithm involves data processing and data extraction
from the maps which are compiled. In the course of this stage, the integrated base
is created; it contains all initial quantitative and qualitative information and also
provides for the input of new data. For example, the overlay of the land use map
on the map of physical landscapes allows one to obtain information about human-
caused impacts on the land itself as well as ecological problems.

24.4 Assessment of the Ecological Situation

The geoecological assessment consists of the following consecutive stages. The
order is determined by the availability of information about the natural and eco-
nomic state of the land, information about mining activities, and the methods used.
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First, interpretations of satellite images and the processing of the statistical infor-
mation about land use were performed. Linear features (watercourses, railways, and
highways), natural lands (protected areas, pastures), arable lands, built-up areas, the
objects of the mining complex were clearly identified in the images. These areas can
be classified as spaces with different functions (agricultural, natural, mining, resi-
dential, etc.). All these groups or areas are rated in terms of their human impacts.
This classification of the areas allows to assess the intensity of these impacts.

Because the resolution of the images is not sufficiently high, some objects are
identified and included with other elements of landscapes. That is, indirect attributes
revealing the presence or absence of objects are identified through the attributes
of other objects or phenomena by directly interpreting their distinctive features
(tones, colors, forms, sizes, locations, shadows, and specific patterns). The identifi-
cation of indirect attributes also requires the processing of statistical and scientific
textual information about the environmental condition and economic status of the
territory.

The information allows us to prepare integrated maps. They contain thematic
layers or cartographical images of present-day land use and natural-landscape dif-
ferences in the territories. For example, the compilation of maps of environmental
problems of areas is carried out through the integration of the maps of natural fea-
tures, land use, human caused impacts, and negative problems (Fig. 24.3). These
maps allow us to assess the lands unsuitable for agricultural use and help to identify
the specific ecological features and conditions.

Fig. 24.3 The ecological situation in the Starooskol’skiy and Gubkinskiy rayons (districts)
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The steps used in identifying the geoecological problems within the territories
affected by mining activities and the determination of the spatial range of these
problems can be accomplished through the digital cartographic syntheses of sepa-
rate areas with various ecological problems. In practice, the compilation of maps
displaying the ecological situations requires a consideration of significant (both
natural and human-related) factors and regions where the environmental problems
occur. Quantitative parameters also should be taken into account.

Combinations of environmental problems can be classified using the following
ranks: satisfactory, stress-like, critical, crisis-like, and catastrophic. This ranking
allows us to identify the parameters of the environmental disturbances shown
in Table 24.1. The scales and intensities of the environmental disturbances and
the determination of ecological problems caused by different mining methods
(opencast, underground, and hydraulic borehole) are shown in Table 24.2.

The parameters specified in Table 24.1 are correlated with the data represented in
Table 24.2. The correlations create the basis for the ecological maps of KMA areas
show in Fig. 24.3.

24.5 Results

The areas of mining operations in the areas of the Lebedinskoye and Korobkovskoye
and adjoining territories are associated with a “high” degree of human-caused
impacts. The impacts on lands in the area of planned development of the
Gostishchevskoye iron-ore deposit are usually classified as both “above average”
and “low.” The lands with the “maximum” and “very high” degrees of impacts
(6.7 and 10.3% of the rayon area respectively) refer to the sites of opencast
and underground mining. The adjoining lands (more than 74% of the area) are
involved in agricultural use are characterized as having a “high” degree of human-
caused impacts. The lands with the “above average” degree of impacts (35.4%) are
associated with projected mining areas.

The dominance of areas with the “high” degree of impacts are related to the
intensive plowing of lands on slope surfaces. The areas of both the Lebedinskoye
and Korobkovskoye deposits are characterized by a “high” degree of human-caused
impacts (arable lands, disturbed lands, mining sites in the KMA complex, and
transportation routes). The arable lands are located on slopes, terraces above the
floodplain which are also subject to deflation as are sites near industrial complexes.
Such arable sites results in soil degradation (erosion, chemical pollution) (Nekrich,
2007). Most lands within the area of the Gostishchevskoye deposit are characterized
by “average” and “low” degrees of human impacts (cultivated hayfields, natural
pastures and meadows, perennial plantations).

The ecological situation in the Starooskol’skiy and Gubkinskiy rayons (districts)
can be classified as transition from stress-like (37%) to a satisfactory quality of the
environment (27%). The areas of mining are in zones with catastrophic (15%) and
crisis-like (9%) ecological situations.
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The ecological situation in the Yakovlevskiy rayon (district) can also be classified
as stress-like (39%) due to domination of arable lands in the structure of land use.
The critical zone (24%) covers arable lands and territories which also include sig-
nificant concentrations of settlements and transportation routes. The basic problems
in this district are water quality degradation and air pollution.

24.6 Conclusions

The algorithm used to measure the complex geoecological assessment of territories
is significant for others studying sites for mining development. The main objec-
tives of this algorithm are to present the current geoecological situation and to
prevent environmental risks. The GIS-based research carried out allows us to coor-
dinate the works of experts from various environmental institutions and to assess
objectively the scales of negative processes. In addition, the results presented could
be useful to measure the stages of development aimed at environmental improve-
ment. They could also contribute to solving environmental problems, that is, how
to increase the volumes of iron ore extraction and raw materials processing while
at the same time mitigating the contradictions between economic factors, the health
of the population, and environmental conditions. The results also allow us to select
the optimum mining technologies to develop the KMA region, to help improve the
medical-demographic situation, and to favor investments aimed at the environment
protection in the region. The information presented in the study can also be used to
realize the objectives of federal target programs oriented to the implementation of
environmentally safe technologies in the regions of mining activities.

References

Glazovskaya, M. A. (1988). Geohimia prirodnih resursov i tehnodennih landshavtov SSSR.
Moscow: Nauka.

Grin, A. M., & Klyuyev, N. N. (1988). Ustoichivost, izmenchivost, vremennaya organizatsia
geosistem. In V. M. Kotlaykov (Ed.), Vremennaya organizatsia geosistem. Moscow: IGRAN.

Ivanov, B. A. (1989). Inzhenernaya ekologia. Moscow.
Khokhryakov, A. V. (1988). Metodologia otsenki ekologicheskogo vozdeystvia gornorudnogo

proizvodstva na osnove situatsionnogo plana, Gorny zhurnal, 5, 68–73.
Kochurov, B. I. (1997). Geografia ekologicheskih situatsy. Moscow.
Kotlyakov, V. M., Losev, K. S., & Suetova, I. A. (1995). Vlozhenie energii v territoriu kak

ekologichesky indicator. Izvestia Rossiyskoy Academii nauk, ceria Geographia, 3, 70–75.
Malyshev, S. A., & Yakovchuk, M. M. (2004). Razrabotka kriteriev ogranichenia tekhnogen-

noy nagruzki predelami sokhranenia sposobnosti prirodnih geosistem k samovosstanovleniu
v Starooskol’sko-Gubkinskom rayone. Izdatelsky dom BelGU.

Miroshnikov, A. B. (2001). Geoekologicheskoe obosnovanie upravlenia prirodoohrannoy deyatel-
nost’u. Abstract.

Mukhina, L. I., & Runova, T. G. (1980). Sistema pokazateley dlya izuchenia i otsenki vozdeystvia
cheloveka na prirodu. In V. M. Kotlaykov (Ed.), Vremennaya organizatsia geosistem. Moscow:
IGRAN.



426 A. Nekrich

Nekrich, A. S. (2006). Narushenia prirodnoy sredi v mestakh razrabotki zhelezorudnih mestorozh-
deniy v Belgorodskoy oblasti. Izvestia Rossiyskoy Academii nauk, ceria Geographia, 6,
81–88.

Nekrich, A. S. (2007). Otsenka ekologo-khozaystvennogo sostoyania territorii Starooskolskogo,
Gubkinskogo i Yakovlevskogo rayonov Belgorodskoy oblasti. Problemi Regionalnoy Ekologii,
4, 30–36.

Papichev, V. I. (2005). Otsenka vozdeystvia gornogo proizvodstva na prirodnie resursi regiona.
Gorny zhurna, 4, 94–96.

Simkin, B. A., Bebchuk, B. T., & Khokhryakov, A. V. (1989). Otsenka posledstviy tekhnogennogo
vozdeystvia gornorudnogo proizvodstva na prirodnuyu sredu. Gorny zhurnal, 3, 52–54.

Solntsev, N. A. (1984). Problemi ustoychivosti landshavtov. Vestnik MGU, 5, 14–19.
Sorokovikona, N. V. (1992).Voprosi metodiki opredelenia khozaystvennoy nagruski na prirodu

dlya tseley ekologicheskogo normirovania. In N. V. Sorokovikona (Ed.), Ekologicheskoe
normirovanie: problemi i metodi. Moscow.


	24 Character and Scale of Environmental Disturbances Resulting from Mining in the Kursk Magnetic Anomaly
	24.1 Introduction
	24.2 The Theoretical Basis for a Complex Geoecological Assesment of the KMA
	24.3 Methodology
	24.4 Assessment of the Ecological Situation
	24.5 Results
	24.6 Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




