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1. Introduction 
 

India has a long history of mining of minerals, probably dates back to Vedic times. 

Mineral resources always had a direct contribution to the economic growth of a country 

and played an important role in improving a Nation’s standard of living. Through 

technological developments there has been a continuing evolution and expansion in the 

minerals we consume and the range of uses to which they are put. Minerals are basic 

and essential raw materials for: 

 

 Construction to develop, maintain and enhance our built environment 

and transport infrastructure 

 Manufacturing for  the production of a wide range of industrial and 

consumer goods 

 Transportation and electricity generation for use in the home, 

industry and commerce and 

 Agriculture to improve the productivity of the soil 
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A classification of the major group of economic minerals in terms of the downstream 

industries in which they are consumed (Figure 1) serve to illustrate the dependence of 

many critical sections of the economy on the minerals and their products. 
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Figure 1 Economic Minerals and Selected Sectors of the Economy in which they are  

Consumed [1] 

 

2. Role of Minerals in the developing economy of India  
 

The globalization of industries and the consequent reforms initiated in India 

have led to rapid economic progress and better growth rates. Studies by several 

academics and consultants forecast continued high growth rate for the next several 

decades. India today stands at the defining point with its foreign trade of both goods and 

services reaching a new peak, helping the country in its continuing quest to advance in 
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terms of not only material prosperity but also human welfare for an improved quality of 

life to its people.  

Growth in economy is made possible by several inputs, of which the two most 

important are energy and human resource. Energy is the engine for growth. To sustain 

the growth rate in economy, energy supply has to grow in tandem. For a large country 

like India with its over one billion population and rapid economic growth rate, it is  

projected that the commercial energy requirements for the year 2031-32 [2] at 7% rate 

of growth, would be over 5.5 times that of today and at 8% growth the energy 

requirement would be over 7 times the present level [2]. The electricity requirements are 

likely to go up from 633 BkWhr to over 3000BkWhr [2].  No single energy resource or 

technology will be able to address all issues related to availability of fuel supplies, 

environmental impact, particularly, climate change, and health externalities.  However, 

coal seems a single major source of energy for the next couple of decades and it is 

expected to contribute 78% of the total energy demand. The corresponding projections 

of production of coal, both from underground and opencast mining show an increase 

from 415 million tons in 2004-05 to 2.7 million tons in 2031-32 [2]. These are the 

projections of one of the major sectors that are energy sector. A similar increase in the 

other metallic and non-metallic minerals is expected to make their contribution for a 

sustainable growth of Indian economy. 

 

3. Mining - from the past to the future 
 

The fluctuations of demand and supply in global market for the natural mineral 

resources often influence the scope of mining engineering discipline. The last two 

decades saw mining engineering at its low in India. In metallic mineral sector, 

legendary gold mines of Kolar Gold Fields (KGF), the glory of copper mining in 

Ghatshila of Hindustan Copper Limited, and the promising lead-zinc mines of  

Hindustan Zinc Limited and Asia’s biggest open pit iron ore mines of Kudremukh Iron 

Ore Company Limited (KIOCL) vanished from the Indian mining horizons. Thousands 

of mine workers and many executives lost their jobs and once the prosperous and lively 

townships of these companies turned into war ravaged sites. The standard of living in 

these areas experienced a nose dive and the poverty and unemployment led to the 
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growth of unsocial and criminal activities in those places which at one time were the 

neighborhood’s envy. It is expected that the future mining industries take a leaf or two 

from the past to see that such experiences are never to be faced by the next generations. 

Once again the good times for mining industry are not too far. This is true, in 

particular reference to Indian sub-continent. The increasing demand for mineral 

resources is slowly getting the mining industry back from the brink.  Over the next few 

decades the need for mineral resources is likely to be more than what has been mined in 

the last few decades. However, the potential growth of the sector is endangered by 

public concerns about the environmental impacts of the mining industries. The public 

has long criticised the health and safety risks posed by mining. The recent episodes of 

land subsidence of grand trunk roads and other public facilities in Asansol region in 

India stand tall in the public opinion of the total environmental impact of mining. 

Environmental concerns exist both around small and large scale mining operations, 

albeit of a different nature. 

This declining public trust in the mining industries is indeed affecting the industrial 

growth opportunities in India in two distinct ways. First, approval processes for new 

ventures are becoming more complex, expensive and time-consuming, example the 

POSCO mining project in Orissa and the withdrawal of Tata Motors from Singur, in 

west Bengal. Second, public concern about the mining industry has a negative impact 

on the ability of the sector to attract high caliber graduates and professionals, who play 

necessary roles for new ventures to be designed, operated and managed in an 

environmentally acceptable manner right from the start.  

In the era of mechanization, automation and robotics, the mining engineering 

has undergone a morphological change, from the galleries of art to the portals of science 

and technology. It indeed is demanding additional skills over and above the traditional 

mining skills. To meet this predicted increase in demand for quality engineers, and for 

the industry to grow as an internationally competitive sector supported by innovation 

and technology, the industry requires competent professionals possessing sophisticated 

knowledge and advanced technical and leadership skills. To achieve this it is essential to 

look at the product to reevaluate its strengths and weaknesses. It is therefore the time for 

the teachers / mentors / educationists and the visionaries to put the mining engineering 

discipline on the anvil to redesign the course structure. 
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3.1. Sustainable Development in relation to Mining of Mineral Resources 

(SDMMR) 

 

The concept of sustainable development embodies the interplay of (1) economic, 

environmental and social responsibilities, (2) the goal of trying to develop and maintain 

long-term objectives while undertaking what are essentially short-term development 

activities [3] and (3) to enable the society to view mining as a desirable activity which 

can earn the public’s consent.  This gives due regard to maintaining the integrity of our 

(ecological) life support systems while protecting or enhancing the quality of human life 

(health / culture). 

The sustainable development – the Brutland definition from 1992 Rio summit 

[4] is that “Current generations meeting their needs without compromising on the ability 

of future generations to meet their needs”. It in fact implies that 

 Future generations have right over resources and that the current 

generation has a duty to include future generations’ needs in its 

decision-making. 

 Proper accounting of social and environmental impacts. 

 

3.2. Salient features of National Mineral Policy – 2008  
 
Mineral wealth, though finite and non-renewable in the long term, is a major resource 

for development. The need for a well planned program of survey and exploration, 

management of resources which have already been discovered and those which are in 

the process of discovery and their optimal, economical and timely use are matters of 

national importance. Considering the need for the sustainable development of mineral 

resources the government of India has revised the National Mineral Policy -1994 and 

the salient features of NMP-2008 are [5]: 

  

 Create new reserves 

 Conservation of mineral development 

 Scientific methods of mining 

 Mining as an industry with linkages 

(Mining contributes to the generation of wealth and creation of employment 
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independently and should therefore be treated as an economic activity in its own 
right and not merely as an ancillary activity of manufacturing industry. The mineral 
processing unit should not only get an assured supply of the mineral raw material 
but should also have close links with the production and marketing agencies of the 
mineral based end products. Mining as a backward linkage and Value addition 
within the same state as a forward linkage will, therefore, be encouraged.) 
 

 Mining Equipment and machinery 

(Indigenous industry for manufacture of mining equipment and machinery shall be 
strengthened. Induction of foreign technology and participation for this purpose 
will be encouraged. Use of equipment and machinery which improve the 
efficiency, productivity and economics of mining operations and safety and health of 
persons working in the mines and surrounding areas shall be encouraged. Import 
of such equipment and machinery shall be freely allowed). 
 

 Skilled man power development 

 Infrastructure development 

 Financial support for mining 

 Small scale mining 

 Mineral development and protection of environment 

 Relief & rehabilitation of displaced and affected persons 

 Systematic mine closure plans 

 Mine safety 

 Research & Development division in the areas of Mining, Mineral Processing 

and beneficiation, 

 Development of automated equipment 

 Deep sea mining. 

 

4. Mining Engineering Education and Sustainable Development – an 
Indian Scenario 

 

Mining in these years is much more than a simple technical process. It has 

transformed into a profession requiring a high degree of technical & managerial skills, 

social & environmental awareness and liability. Having realized these needs of the 

mining industry, the teaching institutes are making required changes in mining 

curriculum.  
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The curriculum should focus, on building analytical, problem solving and 

communication skills in which an essential component would be basic literacy in 

contemporary Sustainable Development (SD) languages and definitions. Students 

should be given a perception of an over-all system (environmental system) into which 

they will be able to integrate new situations and knowledge.  

There are a few minimum requirements in terms of basic science and 

engineering, engineering design, industry experience and research projects which may 

remain essentially the same, while new requirements in the fields of communication 

skills, management, minerals economics, information technology, mining law and 

environmental issues are introduced in the form of core and elective subjects. 

At many universities abroad mining engineering education is undergoing or has 

undergone a complete overhaul, primarily in three forms. First, there is a gradual 

increase of environmental content in existing mining programmes. Second, several of 

the leading international mining schools are coming out of mining and are starting to 

offer integrated courses in earth sciences or resource oriented engineering. Third, 

several smaller mining schools have almost completely changed over to environmental 

curricula and offer mining only as a subject of specialization towards the end of the 

undergraduate program or through graduate studies. In these programs mining related 

subjects are no longer part of the core and are being absorbed into broader fields of 

engineering education that serve a functional rather than an industry need. This must be 

justifying for few countries, because this is taken as a normal evolution, dictated by the 

demand of industry for excellence and by the instinct of institutions to survive. 

Although we may not always agree in general but may be good for a few specific cases.  

In India mining is a major contributor to the economy and so mining engineering 

is still an important field of study. There are around 14 government institutes offering 

mining engineering (IIT- under MHRD; 6 National Institutes; and 7 state universities). 

The undergraduate programs are given more importance in the country since a sizeable 

number of students join the parent industry though a few best students from these 

institutes go overseas for higher studies. Many of these graduated students stay in the 

host country after they have obtained their degrees, and compete in that job market. 
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4.1. Mining Research and Development 

 

Another critical element that has not yet received adequate attention in this 

review of education is the status of research, both basic and applied, much of which is 

carried out by university professors, doctoral and postgraduate students. It appears that 

considering the issues of sustainable development, mining may appear difficult since it 

not possible to extract minerals from the earth’s crust without creating a certain 

minimum damage to the environs. And this minimum so long it is not clearly defined 

keeps the mining industry in suspense. Further there is a need to focus the research and 

technology on two main fronts to survive the pressures of sustainable development. 

First is to develop processes and technologies to recover minerals from waste streams or 

low grade ores and emphasize a clean technology, and the second is to develop 

alternative materials to replace current applications of different minerals. In any case, 

the sustainable development concept reinforces the need for ongoing and progressive 

improvements of the mineral and energy efficiency of mining and minerals processing 

operations. 

 

4.2 The concept of a Dual Degree 

 

As mineral development is becoming more complex the mining engineers may 

see advantage in knowing more than mining engineering, and programs have to be 

developed to meet this need. In IIT KGP there is a scope for a mining engineering 

student to take two degrees, the basic four year program gives him a degree in the 

engineering discipline and one year program in Management & Business 

Administration (MBA) or  in Safety Engineering and Disaster Management in Mines.  

 

4.3 Regional Centers of Excellence: 

 

The concept of networking of a series of universities / institutions as national or 

regional centers of Excellence is receiving much thought at present. In Australia three 

mining schools have formed a consortium. The objective here is that the premier 

institutes work complimentary to each other rather than compete with each other. It may 

work well at the postgraduate level and research level. There can be a common course 
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structure at these institutes at the graduate level / doctoral level. One of the particular 

interests is in preparing the next generation mining engineers to the imposing needs of 

sustainable development of mineral resources. 

 

4.4 Faculty exchange Programs 

 

 The research which is currently being carried out should also look into the 

industry. In comparison to many developed countries, in India the financial support 

from the industry for research in mining is the least. More scholarships / internships 

funded by the company can be made available for carrying out research in institutes. It 

has long term benefits. And the professionals from the industry share their experiences 

with the students through their lectures. The duration of these lectures may be planned 

based on the time availability of the concerned person / persons. The vocational training 

centers of the industry need to grow in quality and indeed should be opened for the 

teachers to train the executives and the executives to teach knowledge gained from their 

practical experience to the students. 

 

4.5 Industry and Institution interaction 

 

Interactions between technical institutes and industry are mutually beneficial. 

The starting point of this interaction is in the fact that the institute prepares future 

industry leaders to the industry. It forms a conduit to transfer the results of the academic 

research to the real life problems and the industry’s problems to the institute, vise-versa. 

So the industry needs a continuous technical support from the institute and with 

particular reference to mining industry, the industry may acquire a fundamental 

knowledge to manage sustainable development issues, and to balance environmental, 

social and economic considerations. On the side of the institute, this will have great 

bearing on the development of curriculum, exposure of industrial atmosphere to the 

students and subsequent placement of young graduating engineers in industries across 

the country. These objectives can only be achieved well by bridging the gap between 

industry and the academic institute. 
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To promote Industry - Institute Interaction following schemes are being undertaken 

 

 Establishment of Industry-Institute Partnership /interaction Cell 

 Organizing Workshops, conferences and symposia with joint 

participation of the faculty and the industries 

 Encouraging engineers from industry to visit institutes to deliver 

lectures 

 Participation of experts from industry in curriculum development 

 Professional consultancy by the faculty to industries.  

 Joint research programs and field studies by faculty and people from 

industries. 

 Memoranda of Understanding between the Institute and industries.  

 Collaborative degree programs.  

 Undergraduate and graduate projects/dissertation work in industries 

under joint guidance of the faculty and experts from industry.  

 Practicing engineers taking up part-time Graduate/Doctoral programs.  

 Visiting faculty/professors from industries.  

 Professorial Chairs sponsored by industries at the Institute.  

 R&D Laboratories sponsored by industries at the Institute. 

 Scholarships/fellowships instituted by industries at the Institute for 

students.  

 Practical training of students in industries. 

 

4.6. Mining Company’s needs and graduates early job expectations  
 

The mining and allied companies recognize that government and associated 

NGOs’ will continue to demand progressive reductions in their environmental impacts 

and the associated human risk and are therefore expecting the technical and managerial 

recruits to have a minimum understanding of environmental pollution control measures 

and that they are able to take care of the health, safety, environmental and social 

expectations in their day-to-day roles. The fresh Graduate Engineers are recruited 

through a screening tests and group discussions. In order of decreasing importance, the 
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general recruitment criterion is:  overall academic record; practical experience; 

awareness of environmental pollution control measures; communication and 

interpersonal skills; technical knowledge and managerial skills.  

For many obvious reasons almost 100 % students from Indian Institute of 

Technology - Kharagpur join software jobs and a similar trend is seen of the students 

from Indian School of Mines University and Banaras Hindu University. And those who 

have joined the industry do not like to work in mines as their first choice. Often we 

realize that for a great majority there was no other option than to join the mines.  Did 

the job ever motivate the mining engineers in the mines to get the best out of them? The 

mining industry still carries a negative image – the picture of the mining engineer as 

someone who works in remote places under difficult conditions. Certainly the image has 

improved since 1960’s, but there is still a long way to go when it becomes the choice 

than it being thrust upon.  

How do we improve the image of mining? In the case of mining engineering 

education this is fundamental. A concerted effort needs to be made by the complete 

mining fraternity to improve the image of mining and to strengthen and improve the 

mineral engineering education. 

The facts about the teaching profession are that the salary structure makes the 

teaching post non-competitive, particularly with the software industry. The best 

postgraduate students have more attractive options. 

 

4.7 Role of industry: 

 

The role of industry is very important because it is the place where a good 

percentage of mining engineers join. With the changing trends towards globalization 

and industry consolidation the potential of and for industry cooperation is apparent in all 

aspects of the problem, including education and research. It is essential for the survival 

of the industry. 

Indian mining industry has to make giant strides in the recruitment of trained 

mining graduates and has to equip them to perform with in new technical and 

economical constraints due to the environment challenges. It is not too far when the 

standards at a global level are set for the mineral industry to follow if they have to 
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remain in the race. There may be a global code of conduct complimentary to the 

existing mine safety legislation. Offering industrial scholarships is one way of 

motivating the students to mining engineering.  

 

4.8  Salary incentives and training 

 

It is as a first step the industry should sit to restructure the pay packages at par 

with the software companies.  Improve the living standards, in terms of primary 

education, health and recreation. Have a regular tailor made short term courses 

organized by the educational institutions. As far as the short term courses are concerned 

it should not be in the present style, in the sense that most of the courses do not have 

any objective, neither to the organizer nor to the participants. A group of underground 

coal mining executives sit in the class of metal mining course. Rather it is important that 

a team from the industry comes /contacts the faculty to set the required curriculum to be 

covered over a period of time which is spread over a year. It may review the content and 

teaching approaches and may advise the faculty on the expected outcomes. 

The educational and research institutes should set the stage for imparting required 

training for the executives of the industry in a more effective format. Accountability is 

what we have to have between the institute and industry. It is a win-win situation. 

 

5. Conclusions  
 

The issues of sustainable development such as health, safety and environmental 

protection, together with community values have taken a strong foothold in the decision 

making processes for exploitation, mine development, operating procedures, and 

reclamation and mine closure activities. The mineral industry is seeking to employ more 

skilled graduates who can take leadership in addressing these challenges in the decades 

to come.  

The mining institutes on their side have responded accordingly to the calls of the 

industry by adding suitable course content to core curricula and introducing a dual 

degree programs to create an opportunity to the deserving students to acquire additional 

managerial skills. The success of mining institutes with their new curriculum to increase 
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the skills of their graduates and widen the scope of their employability depends on the 

availability of the faculty strength and the support from the industry. 

The industry should capitalize on their interactions with the institute, in view of 

the changing dimensions of mining technology, in particular reference to the clean 

technology and sustainable development of mineral resources. 

 

 

References 
 

1. Highley D E, Chapman G R, and Bonel K A, The Economic Importance of  

 Minerals to the UK, Britisah Geological Survey Report: CR/04/070N, Keyworth,  

 Nottingham NG 125GG, 2004 

2. Narayanan S, India’s Energy Policy: Requirements, Supply and Challenges,  

 Institute of South Asian Studies – ISAS: Insights; No.11; January, 2006. 

3. James Mc Divitt; Status of Education of Mining Industry Professionals, Mining  

  Minerals and Sustainable Development, No.38, Feb 2002 

4. Laura Skaer, Mining and sustainable development, Sorptive Minerals Institute,  

  Spring Forum, May 6 2002, www.nwwa.org 

5. National Mineral Policy NMP-2008, Government of  India, Planning 

Commission , New Delhi 2008, http://mines.nic.in/NMP2008.pdf 

 

- 29 -



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


