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SUMMARY

The imminent shortage of raw materials will leadataeconsideration of the potential of
preserved mines and will lead to reopening of &@gtifrom the beginning management must
be based on information structured in the form afalases. This paper aims to present a
general concept regarding the establishment of tabkg and reconfigurable mining data
banks which would represent a first step towardsv re®nceptual guidelines on the
management of the mine.

MDB GIS (Mining Data Bank Geographical Informati8ystem) concept develops the better
known MGIS (MiningGIS), a relatively new conceptathprecisely addresses the issue of
mining computerization, having two layers of refeze: the general plan of the mine, for
underground and the surface topography plan ofrine. All data entered into the system are
geo-referenced. MDB GIS retains these advantageslduelops the information system by
including specialized software on production mamag, the financial and accounting
records of the work, the design, planning and doattbn of production. MDB GIS is
intended as a modern, complete, modular CD + 4D {3Dime + Continuum Dynamic)
means of management of mining activity, based @l% platform, entering all data geo-
referenced into a given cartographic system, adaplkirough modulation, with possibilities
of implementation in stages. This paper aimsresgnt this new concept in the author’s
view, with the hopes of restarting the mining aityivespecially in Romania. MDB GIS on a
new concept is intended as a modern, complete, lao@D + 4D (3D + Time + Continuum
Dynamic) means of management of mining industrgedaon a GIS platform, regarding the
computerization of the mining activity.
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1. INTRODUCTION

The imminent shortage of raw materials will leadataeconsideration of the potential of
preserved mines and will lead to reopening of &@gtifrom the beginning management must
be based on information structured in the form afadlases. Compared to the previous
analysis of data banks it can be said that GlI8asitost modern territorial database being the
current management concept in running any orgdaizathat is why the author believes that
research should focus on defining a new conceptcfeating mining databases on the
analysis, configuration, definition and customiaatof GIS databases, for mining, given that
information comes from an organization, and theesyatization of data as a database is
aimed at a better view of all relevant informatmmthe organization’s activities. This makes
the establishment of the current relation betwedorination in the field of mining and the
Geographical Information System-GIS, and the wdyategrating data from the mining field
into the GIS, crucial. Currently, no industrial sgccan progress without a management
system based increasingly on the computerizatiorbusfiness and its management and
coordination. As the leader of the world’s econotiig extractive mining industry cannot be
an exception to this rule in any part of it, frommetexploration phase to the delivery of
extracted materials to processing industries. Garesee that the largest mining companies
use specialized software for certain activitiesit thery few companies have implemented a
GIS system, including only some activities, tharéhis mining software, some very powerful
and widely recognized by major companies in theigtiy and that, at conceptual level, large
GIS software manufacturers are prepared to engeniiming market, to the extent that it is
ready for major changes in organization managemBme. degree of computerization of
mining companies is extremely varied from mine tonem but the before mentioned
transnational nature of the extractive industryagaxically makes some mines in Africa,
Senegal, Ghana, South Africa, Botswana or Latin #eae Chile, Peru to have a higher rate
of computerization compared to mining organizatimnsountries with a centuries old mining
activity like the ones in Europe. The computerzatiways are different, with some
companies opting for mining software, others depelg GIS platforms. Others, very rare,
have combined the two methods and most have deactlopstom general software, tailored
for the field. Analyzing these methods of compiztEtion the question arises: is it possible to
link all or most of these computerization methoaghe mining activity, and if so, can we
create a model, a modular concept, adaptable tacangtition, any mode of operation, any
raw material? One may find, as | have said beftivat the largest mining companies use
software specialized for certain activities, thatwfew companies have implemented a GIS
computer system, including only some activitiegt tinere is specialized software for mining
activities, some very powerful and widely recogdizgy large companies in the field, and
that, at a conceptual level, the big GIS softwarmnuafacturers are prepared to enter the
mining market, to the extent that it is ready faajan changes in organizational management.
The most complete mining computer system was dedi@wy IBM (Indian Bureau of Mines)
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at the order of the Indian government, originalyitted Mineral Information System (MIS),
supplemented subsequently and renamed Technicahdé¢ament & Information System
(TMIS) which contains a number of databases amadmghwGIS. Niche information systems
in mining or in complementary areas were created a&ork very well, for example in
geologly there is GeoGRAFX GDMS, in mining the Migilnformation System, created by
Trimble, the general mining software AVIS - Old nmg management and information
system, created in the German land of Brandenlugthe most complete databases were
developed in the field of environmental protectairthe action of pollutant factors of mining
origin, Mine Environmental GIS - MEGIS, which apped in China or Environmental
Information System - ENVIS from India. There wengbfic exposures, through the web, of
databases such as Web-Based Geotechnical GIS dededmd implemented by the Alabama
Department of Transportation. Strictly referring taining management, the Mining
Information System creations produced by the Alatrasoftware company MininGIS,
through its two components, namely Mine Manageniaporting System MMRS and
Workforce Reporting System WMRS, distinguish thelwee through their complexity and
success acquired immediately after launch, haveentbought by the largest multinational
mining corporations in the world.

2. THE MDB GIS CONCEPT

The new concept of MDB GIS mining databases (MINING DATA BANK GIS) is a
summary of the author's view on data making up'lited of a mining company, the way it
collects, selects, handles, manages, updates ar twdcomputerize its activity as much as
possible, in a permanent action and desire forciefit management. The new concept,
according to the author, isodulated starting from atrunk which defines the initiated
information system in minimalist terms. The systesfl allow the addition ofan infinite
number of modules at the "data" level, relational” level, "prograstware applications”,
"processing equipment”, but also at the level efcbmponents in the "database management
system" and last but not least at the "users" level
In theM DB GI S design the author has included:

1. Databases,

2. The general operating platform which is GIS,

3. The general rectangular coordinate system in wihicheratesGSRC (Generalized
System of Rectangular Coordinates),
The GSRC integration and georeferencing syste#ia DS (3D + Time +
Dynamic Simulation) of all data entered into MDB GIS,
The general operating and computing system,
The general link system of all networks,
Processing equipment,
Database management system,
. Software applications,

10. System users.
The whole system can be managed w&sb"applications with databases' by creating a
professional website entitled www.mdbgis.ro in whtbe entire information system can be
accessedrl he geospatial solution, basic idea of th1DB GI S concept of georeferencing all
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information entered into the system, is the skeletpon which specialized interfaces shall be
developed for data loading / consultation and logdiassociation from existing applications.
This solution is the first step in a process inahhall administrative sectors of the unit will
contribute with local information to the centralttalaase, creating all the prerequisites for an
objective justification of decisions regarding ghmrm, medium-term and long-term
strategies for spatial development of the miningtiiation. The result is a system which
provides geospatial data collection from severalsgectives, processing and organizing
thereof into a singlelatabase and provides georeferenced information in a cénée way
that represents the basis for making the most gpipte decisions in terms of realistic
management for mining.

Proj ect objectives:

» Creating a unified information system to automatedaily work flows which
involves accessing or generating geospatial inftona across the whole
institution,

» Unifying all data managed by the mining institutiona single database, called
Mining Data Bank Geografical Informational System (BDG SIG-MDB GIS),
in short MDB GIS.

» Creating a correct and updated information supjoofacilitate rapid and informed
decisions in the strategic management of the utiit.

3. PURPOSE, SCOPE

MDB GIS will be a Geospatial Data Bank (BDG), the geogpatbmponent of an integrated
information system for an entire mining institutigkt the end of implementatio DB GIS
will exceed, through scope and complexity, thaahitequirements. Thus, through specialized
applications, hundreds of users will be able toeascand manage geospatial information
within a virtually infinite number of distinct woflows. In buildingMDB GIS | followed
these steps:
» | have determined the distribution of informatiorthe created system (Fig. 2),
» | have identified thé&our ces of infor mation, actorsinvolved and the meaning of
links created in the Mining Data Bank Geographical Information System,
MDB GIS (Fig. 3),
» | have established the structure of research in RKhiming Data Bank
Geographical Information System, MDB GI S configuration (Fig. 4).
A new computer system was created, defined in Hpepand calledMining Data
Bank Geographical Information System MDB GIS. Creating a mining database,
specifically a new concept of mining database, dlready definedMDB GIS was an
undertaking requiring completion of specified stage Figure 4. The four stages also
represent the logistics of configuring the thesi® ichapters, the eight chapters of the thesis
fitting thematically into the four groups of issugsfined in Figure 4. An important statement
should be made here: the MDB GIS mining databaiehewve two meanings, the first being
the general theme of the thesis: a database conceytich the structure, components, the
organizational implementation strategy, modularty,. are interesting; the second, related to
the content of the data bank, named software, nmition on mining computerization,
centralized and presented unified, strategies tap$ $n the construction of the base.
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www.mbdgis.ro

M B D GIS

Information links
between users

S D+ T +- SD

Fig. 1. Mining Data Bank Geographical
Informational System (MDB GIS) components
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Fig. 2. Distribution of information in Mining Data Bank Geographical I nformational
SystemMDB GIS
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Fig. 3. Sources of information, actorsinvolved and the meaning of links created in the
Mining Data Bank Geographical Informational System (MDB GIS)

3. STAGESOF MBD GISIMPLEMENTATION IN AN ORGANIZATION

A. Preparation

1. Identifying actors and hierarchies. For simpji¢iwill use the current Romanian system,
naming the actors agency, company, mine, with debog hierarchy.

2. ldentification of internal compartments, orgatianal chart, for each actor

3. Configuring network topology, establishing cortgrdinks between actors, data changed
and / or entered into the system

4. |dentification of internal information from tlagency, referring to the company's activity,
the mine respectively
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A. Analysis of theinformation support underlying
the approach and solution of the chosen theme

B. Structure of information and mining
management

C. Current stage of computerization in the mining
industry

D. An original concept of mining database
MDB GIS
Mining Data Bank Geographic I nfor mational
System

Fig. 4. Structuring of research in the Mining Data Bank Geogr afical I nformational
System (MDB GIS) configuration

5. Identification of internal company informatiomith reference to mine activity

6. Identification of internal mine information

7. Establishing requirements of computerization @énedorder of implementation for all
information in the system. They will form accordittgthe models presented, tables and
graphs, databases; software will be acquired amdndin software version will be purchased
for initial GIS setup, then for MGIS.

8. Distribution of data on computer managementidasbns: Databases, GIS Layers,
Attribute data.

B. Procurement

9. Configuration (acquisition) of a computer netwaxternal hard drives, which will manage
the system

10. Purchase and installation of efficient geneparating software

11. Purchase of a powerful SGBD software, or simia@ management of databases

12. Purchase of a powerful GIS software

13. Purchase of a powerful CAD software

14. Purchase of a powerful ERP software

15. Purchase of a powerful MINING software, likelsan, Surpac.

Notes: Thesestages (1-15) aranandatory to configure théViDB GI S system.
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16. Purchase of general software with possibleiegins in the mining industry or other
software designed for this field.

C. Setup and loading MBD GISwith data

17. Creating a web in the www.mbdgis.ro categooynimon communication platform
between all actors involved in mining, with genexetess passwords, or / and for section and
/ or information, data, layers, etc.

18. Preparing the general operating system, theoatennetwork, external hard drives,
checking the system'’s capacity to receive all imfation to be loaded later

19. Installation of general operating software

20. Installation of GIS, SGBD software, and oth@mplementary software required to
manage MBD GIS

21. Introduction / creation of basic informatioadts in GISL TOPO010, L TOP012,

LVEROO1, LVERO002

22. Introduction of topographical and cadastrapgradata, planning and construction data
from adjacent areas in Tables 5.8.CAD, 5.9.URB@a&0UT]I, configuring the URBAN GIS

of the area, optional stage, may occur after st@&g&tages 21, 22 may be conducted
simultaneously, first 21, then 22 or vice versaagarlUrban GIS made by system
reconfiguration through the introduction of the fdasic layers.

23.MGI S configuration, by introducing in GIS the topograptocumentation from Table
5.1.TOP, geological doc. from table 5.2.GEO, mirdiog. from table 5.3.MIN, surface
mining, 5.4.sup

24. M GI'S completion by entering the other data listed ibléa 5.4.FIN, 5.5.MRU, 5.7.MED
and 5.11.CLI

25. Stage parallel with stages 18-21, creatioratdlohses

26. Setting the attributes of each layeMoB1S

27. The introduction of attributes MGI S, establishing the internal link and / or

28. Allocation of databases MGIS

29. Introducing irMBD GI S the software with mining purpose interfaced GIS

30. Introduction it BD GI S the software with mining purpose non-interface® @hd
establishing interoperable software-GIS connections

Note: Each stage will be accompanied by checks, tesjgiries, transfers of data between
different actors, etc.

Although the general BD GI S configuration (design) will remain intact throughdhe use,
the content is continuously variable, the loweslpsbf updating being a few seconds,
depending on how the sensors that acquire data flemunderground are programmed
regarding, for example, air quality. There will batabases / layers / attributes that will
change rarely or never, for example the passpothefdeposit or the status of the business
will rarely change, but, for example: horizon plansften, the position of stages on mining
receptions - very often, the daily records of empés and data with quasi-continuous or
continuous variation — very often. For this reasiohecomes necessary to allocate time to
each data acquisition, together with the time epldly / query. A display system, which | call
theBrand of the queried date, shall be used, as stated in Table 1.
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Tabel 1. Brand of the queried date (source: author

L ayer Date of recordin Date of query*
Hou | Mi | Sec |Da | Mont | Yea |Hou | Mi | Sec|Da | Mont | Yea
r n y h r r n y h r
LTOPO |08 45 |12 (07 |10 2012 | 10 2 |34 |23 |11 201
034 2

* Start time of the information analysis.

The brand of the queried date will appear in the header of any document, papealysis
issued after consulting the information / data pdes by the date, layer, database accessed,
etc. In this way, the actuality of information ieseired, the brand certifying that the latest
document in the queried category was consultedefgdly data from the nearest past is
requested).

CONCLUSIONS

| believe that from the foregoing analysis and engsgtions results much of the benefits of
MGIS and of the management process that may relyitoms a leading provider of
information, compared with traditional managemesmthods based largely on the analysis of
written reports.

| think the biggest advantage offered is the paldsilof viewing virtually any information in

a graphically digital manner, and then the posgybdf simulation and study of the alleged
situation’s effects. Another huge advantage isattality of data, if the system is working
properly, because information can be analyzed aftew moments from running it. In case
of underground accidents, knowledge of the effeftthe MGIS system is doubled by a
sensory system monitoring the processes and aesiviunderground, can be made
spontaneously, and the system will provide the mostent and complete information on the
organization and coordination of the emergencyasivn. But, by currently using MGIS, we
do not have to reach such events as the systendpsosufficient data to prevent them.

The biggest gain will be for the daily activity all those using the information in the current
activity, from sector heads to the unit managet, t@o mention the managers of upper
structures who will be able to oversee the entaotévidy of all subordinate institutions from
their offices.

Another big advantage is the possibility of haveaygchronous data for important information
regarding: state of underground railway, air, gasksst, water infiltration, situation of
perforations and directed explosions, operatiormaichinery, mining machine, and many
other events, obviously depending on the equipraedt specific of each mine, but also in
relation to the possibilities and willingness twest in monitoring the underground mining
environment.
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