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EDUCATION

Securing the Supply of raw Materials and its Management

Ever since the stone age the extraction, processing and 
further processing of mineral commodities has been a 

fundamental part of the global economy and has provided 
the basis of development and prosperity of humanity.
With the progressing standard of knowledge and develop-
ment, these processes will gain increasing importance, 
and will surely influence the future global politics.

A current example is the influence of energy feedstock oil 
and gas.  More examples will inevitably follow. If today the 
political, economical and technical strategies for safegu-
arding and utilization of mineral commodities are mainly 
dealt with in relatively highly developed and economically 
strong nations, future generations will see the shift of po-
litical securing of raw materials supplies to neighboring 
planets. This is not a vision, but reality, although the consi-
derations are partly still in gestation, and as the case may 
be, are not being articulated openly.

Taking into consideration the importance of securing raw 
materials supplies, it should be seen as a globally stra-
tegic task to serve the world population, with the goal of 
equal prerequisites for development and prosperity of all 
nations. This should be a task of the United Nations, in the 
spirit of justice and peace. At the national level of each 
country, securing raw materials supply is the duty of na-
tional governments, in order to develop the country and 
strengthen the national economy. Continuous and sustai-
nable supply of commodities to the domestic economy se-
cures high growth of the economy of a country and leads 
to competitive capability of a nation.

Developing strategic measures to secure supply of raw 
material is not only the task of international or national po-
litics, but should rather be taken seriously as a core the-
me by the economy. The sustainable and economic pro-
vision of raw materials with required quality and quantity 
is the most important guarantor of economic growth and 
competitiveness of businesses in nations with free market 
economy. The production of many goods requires usage 
of mineral commodities. The production of goods, which is 
based on mineral raw materials, accounts for a considera-
ble fraction of the added value and GDP (Gross Domestic 
Product) of a country. This fraction accounts for up to one 
third of the total GDP in industrial nations.

The direct connection between GDP and the proportion of 
acquisition, as well as the according prosperity, the eco-
nomic power and political power of a country are clear 
and need no further explanation.

Management of securing supply of raw materials defines 
a logical action within the framework of securing supply of 
raw materials, and encompasses all strategies, measures 
and processes to implement securing supply of raw mate-
rial in all above-mentioned areas. 

Before dealing with general guidelines of management of 
securing raw materials supply, the necessity of securing 
supply of raw material will be dealt with by the example 
of economic dependency of European industrial nations 
on the import of mineral commodities.  On one hand the 
demonstration of the regional development regarding ex-
traction of raw materials, and on the other hand the de-
velopment of extraction of selected mineral commodities 
confirm the status of securing supply of raw materials as 
a basic prerequisite of a successful economic policy. The 
following explanations emanate from a well – elaborated 
publication of the Austrian Federal Ministry of Economy 
and Labour (BMWA) where the data referring to raw ma-
terials stem from the main source WORLD MINING DATA, 
created by WEBER. L and ZSAK, G.
The value of raw material imports of the EU member sta-
tes has almost tripled in the years 1995 to 2004, this means 
that related to the year 1995, there has been an increase 
of 100% in each three years. While the import value of mi-
neral commodities amounted to roughly 300 € Billion in the 
year 2004, it is to be expected that this value surpasses the 
400 Billion per year mark.

The range of imports includes all mineral commodities, 
but excludes raw material for construction. About 60% of 
the imported raw materials are energy feedstock. The dis-
tribution of the import value, based on the individual EU 
member countries reveal, that the economically strongest 
nations of Europe who have a high proportion of BIP and 
export of goods display the highest rate of raw material 
imports (Figure 2).

Taking into consideration the importance of securing raw materials supplies, it should be seen as a 
globally strategic task to serve the world population, with the goal of equal prerequisites for develop-
ment and prosperity of all nations. This should be a task of the United Nations ...
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In the year 2004 the Federal Republic of Germany, one of 
the strongest export nations in Europe, imported 60 Billi-
on €, which accounts for 20% of the entire import value of 
the EU. For now this value should have reached nearly 100 
Billion €. 

The development of production of raw materials in various 
regions of the world is shown in Figure 3. 

During the last 20 years the production of mineral commo-
dities has increased globally by 42%, from 9.5 billion t to 
roughly 13.5 billion t. While production in the Asian region 
has multiplied and production on the American continent 
shows increase, the production of raw material in the Eu-
ropean area is decreasing.  West Europe and member sta-
tes of the European Union respectively, the nations with 
the highest use of raw materials, that are highly dependant 
on raw materials, particularly for production of assets and 
export, do not account for a noteworthy production of raw 
material (Figure 4) 

The example of the “EU” clarifies the aspect of securing 
raw materials to maintain economic growth and prosperity 
of the population. According to a release of the Austrian 
Federal Ministry of Economy and Labour (BMWA), this 
economic region with a population of roughly 490 million 
can hardly cover its own needs of mineral raw materials. 
Furthermore, according to World Mining Data 2007 (Weber. 
L & Zsak, G.), as well as the estimate of D. Kaufmann, A. 
Kraay und M. Mastruzzi of the year 2006, 75% of the raw 

Figure 1: Costs of raw material imports of EU member states 1995/2000/2004 in € 
(excluding raw material for construction)

Figure 2: Costs for raw material imports in € (2004), broken down by member 
countries (excluding raw material for construction)

Figure 3: Development of worldwide mining production (in million tons, (exclu-
ding raw material for construction), classified by world regions according to 
IIASA [Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007]

CA, Central Asia, CPA: China and Pacific Area of Asia, EEU: East Europe,  
FSU: Former Soviet Union, LAM: Latin America, MEA: Middle East, 
NAF: North Africa, NAM: North America, PAO: OECD Countries of the Pacific 
region. PAS: Pacific Area of Asia, SAS: South Asia, SSA: Africa south of the Sa-
hara, WEU: West Europe.

Figure 4: Development of global mining production (in million tons, excluding raw 
material for construction) in comparison the mining production of Asia, Europe 
and the EU respectively 
[Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007]
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materials imports are brought in from countries with extre-
mely unstable political situations.

The political dimension of securing supply of raw materials 
can clearly be seen in this example. Therefore a lasting, 
EU-coordinated management of securing supply of raw 
materials, which can be politically arranged, is inescapa-
ble.
In addition, it is necessary for governments to act country 
specificly and bilaterally to secure raw materials supplies 
of individual countries. Moreover it is necessary that, after 
decades of neglect of the raw material politics in central 
European countries, a process of rethinking sets in, in or-
der to secure their own raw materials, even though they 
are relatively scarce. Such a process must incorporate the 
following: 

•	 Increasing	the	expenditure	for	exploration	of	raw		 	
 materials.
•	 Reorientation	of	the	political	attitude	from	a	purely	 
 ecological one to balanced economic-ecologic con  
 siderations regarding mining of raw materials.
•	 Increase	of	expenditure	for	research	on	raw	materi	 	
 als and saving of resources.
•	 No	complete	exit	from	the	own	coal	production.
•	 Research	and	development	to	increase	efficiency		 	
 of coal power plants, with simultaneous reduction of  
 CO2 emission.
- Strengthening the native energy feedstock brown   
 coal, which does not have subsidies.

First of all the development of management of securing 
supply of raw materials, needs, among others,  an analysis 
of the raw material industry in the form of

•	 geographical location of the worldwide production  
 of a raw material,
•	 Quality	and	quantity	of	the	excavated	raw	material	at		
 the respective sites,
•	 Assignment	of	extraction	operations	according		 	
 to their owners and companies respectively,  
 possible dependencies,
•	 Verification	of	channels	of	commerce	and	streams	of		
 material, 
•	 Current	and	future	political	developments	regarding		
 the abiding of trading partners to contract fulfillment,  
 as well as
•	 Progression	of	demand	and	possibilities	of	 
 substitution of raw materials.

Following this method will be briefly explained with the ex-
ample of selected mineral raw materials.

Iron Ore and Steel Refiners

Due to the geology of the earth and the related proces-
ses of forming of deposits, the biggest iron ore de-

posits are concentrated in South America, South Africa, 
Australia, as well as in India. According to the BMWA cur-
rently approx. 75% of the world production is derived from 
the mentioned regions. Out of the worldwide produced 
iron ores in the amount of 746 million t, approx. 22% each 
came only from Brazil and Australia. At that time China, 
with roughly 100 million t iron ore, accounted for 13% of 
the world production. It is of fundamental importance to 
note that 36.5% of the entire world production is produced 
and sold by only three companies CVRD (Brazil), Rio Tinto 
(Australia) and BHP (Australia).

According to BMWA these three companies control more 
than 70% of the worldwide shipping.
The analysis of the demand shows, that the demand for 
steel in China has increased during the last 10 years from 
100 million t to 200 million t, i.e. 10 million tons per year.  
Whereas the per capita consumption of steel in China, lies 
at 22 kg, which is only 50% of the per capita consumpti-
on in the countries of the European Union. Steel prices 
have quadrupled in the past 15 years. The economic de-
velopment in China, India and Latin America will bring 
about an increase in demand for mineral commodities. 
The consequence will be a further increase in prices. The 
management of securing supply of raw materials of steel 
producing companies has to face this development and 
to pursue involvement with companies that produce  raw 
materials, or acquire their own licenses, in order at least 
partially to secure  their own supplies. 

Coking Coal

Coupling the coking coal with the production of iron ore 
is unavoidable, since in a traditional furnace procedure 
roughly one ton of coke is needed for the production of 
one ton of steel. On the other hand the production of one 
ton of coke requires roughly 1.7 t coking coal. As shown in  
Figure 5, the analysis of the worldwide production of co-
king coal also displays a strong concentration in Asia, par-
ticularly in China, while the share of West Europe is hardly 
sufficient to cover its own needs.

Serving as an example for the group of non metals, indust-
rial minerals and noble metals, following is a documentati-
on of the development of the production during the last 20 
years, as well as the shifting of the worldwide production 
locations. (Figures 6 to 9). Again here it can be noticed, 
that particularly the industrial nations, Europe for example, 
depend on a strategically elaborated security of raw mate-
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rial supplies, in order to main-
tain their economic power.

Basics of Securing Raw 
Material Supplies

Based on the character of 
deposits, which is tied to 

location and space, extrac-
tion of mineral commodities 
always goes along with a 
claim to surface. At the same 
time deposits are in direct 
competition with alternative 
exploitation methods, as well 
as with natural assets that are 
also tied to location. In view of 
a long term, secure and eco-
nomical supply of the society 
with mineral commodities, the 
mining activities and the com-
peting utilizations have to be 
considered at an early stage. 
 

  Figure 5: Comparison of the worldwide mining production/ EU of coking coal and steel (in million tons)   
  [Source from: WEBER, L. 2006]

  Figure 6: World Bauxite production (in tons) based on world regions, according to IIASA  
  [Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007], Legend see Fig. 3

  Figure 7: Word copper production (in tons), as per world regions, according to IIASA  
  [Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007], Legend see Fig. 3
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Figure 8: World Salt production (in tons)  as per world regions, according to IIASA
[Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007], Legend see Fig. 3

Figure 9: World Gold production (in kg) as per world regions, according to IIASA
[Source: WEBER, L. & ZSAK, G.: WORLD MINING DATA 2007], Legend see Fig. 3

This should be done with the goal of early protection of po-
tential excavation areas, so that these are accessible to 
extraction of raw materials for a long period.  In addition, 
the legislator should establish a regional planning act, as 
a tool to sensibly secure native raw materials. For examp-
le the European regional planning law states the principle: 
“The regional preconditions for a considerate securing as 
well as an organized exploration and extraction of raw ma-
terial that are tied to location, are to be created.” Priori-
ty-, as well as restricted areas can be identified within the 
framework of regional planning, in order to secure extrac-
tion of mineral commodities. 

The guiding principle of regional development in Germany, 
for example, is illustrated in the Regional Planning Act, as 
well as in the complementing Regional Planning Report. So 
far these directives are being used within the framework 

of the land use planning laws. The land use planning laws 
are being implemented by the respective land use regu-
lation department, which coordinates the stipulated goals 
and principles of the land use planning, in view of the cir-
cumstances in the respective state. For this reason state 
development programs and plans are worked out. Below 
this level directives for sub-regions of a state are develo-
ped, within the framework of regional planning. Hereby the 
regional planning assumes a mediating role between the 
state directives on regional planning and the level of local 
authorities.

Subordinate to the regional planning at the level of local 
authorities is the preparatory land use planning in form of 
Zoning Maps. The zoning maps describe the intended de-
velopment regarding town planning of a community. How-
ever, they do not have a direct legal validity for the citizens, 
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but provide binding references at the level of government 
offices, in order to decide on permissions for construction 
projects or the contents of development plans. A specific 
plan is the so-called Regional Zoning Map, which in ag-
glomeration areas or in other space-enclosing complexi-
ties allows a combination of the level of regional plan and 
zoning map in one Plan (& 9 clause 6, ROG). At the lowest 
level there is the binding urban land use planning in form 
of a construction plan, which complies with the guidelines 
of the federal building code. At the level of regional plan-
ning the deposits of mineral commodities can be identified 
through the system of the regional planning legislation (§ 7 
clause 4 ROG) as 

•	 Priority	area,
•	 Precautionary	land	or	
•	 Suitable	area	

„The definitions […..] can also indicate  areas, 

• That are designated for given functions or utilizations  
 relevant to regional planning, and other utilizations  
 in this area are excluded, as far as they are not  
 compatible with the priority functions, utilizations or  
 goals of the regional planning,
•	 in	which	particular,	functions	or	utilizations	relevant	 
 to regional planning should be attributed a particular  
 weight during assessment of the competing utiliza 
 tions (restricted areas)
•	 that	are	suitable	for	particular,	area	related	 
 raumbedeutsame measures, that have to be  
 assessed urbanisticly by & 35 of the federal building  
 code and are excluded from the planning space on  
 an other occasion (suitable areas)

In order to document a deposit of mineral commodities as 
priority- or restricted areas within the framework of the 
regional planning, there is a need for detailed information 
about the raw material deposits, as well as about the social 
benefits. 

Without a certification as priority- or restricted area the 
access to many deposits is obstructed or even completely 
prevented through other 
space utilization claims that are regulated by specialized 
laws, like for example the ones of the water management, 
landscape conservation and the nature conservation or 
through building development.

Competing utilizations, like for example protectorates for 
nature and water conservation are settled by legal de-
crees. In order to protect raw material deposits, by way 

of guarding through priority- or restricted areas, the tools 
of the regional planning and the land use planning are 
available.

In view of a long term securing of extraction of mineral 
commodities, but also in view of the required planning sa-
fety of raw material extracting businesses, the conflicts of 
objectives with other public interests have to be avoided or 
solved. A meaningful solution lies in the early assessment 
of raw material deposits, which, within the framework of 
a concept of securing supply of raw material, results in a 
certification as particularly suitable deposits in priority- or 
restricted areas. Thereby it is necessary to consider the 
specific site-dependency of the deposits, as well as the 
particular economic importance of the raw materials. 

EDUCATION
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Development of a Guide for Securing Supply of 
Supply of Raw Materials

In the following section the strategy for securing supply 
of raw materials will be dealt with, through a universally 

valid guide. Thereby basically the following working steps 
will be taken into consideration: 

•	 Registration	of	geological	data	and		deposit-related	 
 data, in the framework of primary and secondary  
 exploration,
•	 Registration	of	existing	potentials	for	conflict
•	 Registration	of	general	conditions	of	mining	 
 regulations 
•	 Selection	of	suitable	deposits	of	raw	material,	 
 considering economic and ecologic limiting  
 conditions, as well as 
•	 Recommendations	to	develop	 
 strategies.

Within the framework of primary  
exploration, at first the existing geological 
information is recorded and appraised in 
the form of maps and sectional drawings. 
Goal is to come up with an initial assess-
ment of the deposit with relatively little 
effort, through capturing information rela-
ted to the geology and configuration of the 
mountains, the potential of the deposit, 
the tectonics and the hydrology. For this 
reason geological and hydrological maps, 
as well as ground- and raw material maps 
are analyzed. By doing this, information 
on the stones to be found, the course of 
the layer boundaries, the position of the 
layers, as well as their strike and inclinati-
on and tectonic disturbances is obtained.

To achieve a detailed exploration in the framework of the 
secondary exploration, existing information is appraised 
and geophysical exploring procedures are applied. Moreo-
ver the knowledge on the existing deposit can be deepe-
ned through inclusion of drilling data obtained through ex-
plorative drillings.

As a result of the exploration of deposits it is possible to 
state the raw material at hand, its quantity, position and 
expansion in the underground, as well as the quality to be 
encountered and distribution of quality, respectively.  The-
reby the statements concerning these parameters will be 
the more reliable, the more detailed the exploration was 
carried out. In light of the results of the exploration of the 
deposits it is possible to do an assessment of the potential, 

as well as a division of the deposits into defined quality ca-
tegories  in the subsequent step. The division into quality 
categories can, for instance be done in light of the amount 
of stock, the quality of raw materials, or the spatial position 
of the deposit (depth, proportion of overburden to deposit 
thickness) but also in light of the existing infrastructure (al-
ready existent power or processing plants  in immediate 
surroundings)  or the geopolitical position  (political stabi-
lity, conflict regions) (Figure 10).

Once a division of the deposits has been done, the regis-
tration and assessment of the existent conflict potentials 
follows. In the process the data related to the area and 
environmentally relevant aspects of an excavation of raw 
material that are open to the public are recorded and as-
sessed. Goal is to create a hierarchy of deposits with the 

  Figure 10: Strategy	for	division	into	quality	categories

lowest conflict potentials.

The deposits of a certain, to be chosen quality category 
go into the conflict analysis. By this means the envisaged 
potential excavation areas, as well as the describing pa-
rameters (extension of the deposit, thickness, proportion 
of residue to quantity of raw material , quality) are deter-
mined, and are consequently thoroughly examined in view 
of their causing conflict potentials. The essential basis for 
this is the existence of a suitable data foundation,  in view 
of the competing ways of utilization. Normally these data 
are made available through the federal  surveying depart-
ment. The spatial extension of settlement areas (inclusive 
of population), natural reserves and infrastructural estab-
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lishments.  
Moreover it is possible 
to consider additional 
emerging conflicts of ar-
bitrary types, like for in-
stance water or military 
practice grounds.
 
During the further pro-
ceeding, the deposit 
territories can be inter-
sected with the surfaces 
of other exploitation 
methods, with the help 
of appropriate geo-in-
formation software. This 
procedure is shown as a 
model in Figure 11. With 
this it is possible to make 
a statement on the con-
flict situation at hand for 
any deposit, by means of 
absolute figures. Such 
statement serves as a 
basis for the determina-
tion of working area al-
ternatives. In order to de-
termine the working area 
alternatives, in addition 
to the consideration of 
the conflict surfaces, the 
mining regulation guideli-
nes must flow in, with re-
gard to the form and size 
of the field. As a result, 
and in order to define the 
borders of the field, it is 
necessary to consider 
factors like surface mine 
design, quantity structure 
and geological thickness, 
geo-mechanics, hydro-
geology and the form of 
the field.

Figure 12 shows, in an 
example, the definition 
of the field borders in a 
working area alternative. 
While the size of the field 
is not of too much impor-
tance in those deposits 
that extend vertically and 
as such are excavated 

according to depth (for 
example ore deposits), 
it is a very important as-
pect in layered deposits 
(laminar excavation, for 
example brown- or mine-
ral coal). Here the size of 
the field is closely linked 
to the total mineable 
amount of raw materi-
al. Regarding the size of 
the field, it is always ne-
cessary to compromise 
between maximum use 
of deposit and minimum 
conflict situation. This 
can be done through a 
definition of different 
working area alternati-
ves, in which stepwise 
more conflict surfaces 
are being considered, 
and as such removed 
from the working areas.

Depending upon the mi-
ning method, which is 
to be used later and the 
mining equipment to be 
deployed, respectively, 
the form of the field is 
also of importance. The 
proportion between the 
content of the deposit, 
which is to be mined and 
the resulting length of 
slope is best in a circular 
field, and becomes inc-
reasingly negative with a 
change towards square 
and rectangle. Since the 
mining loss, which ac-
company an increasing 
length of slope are to be 
minimized to the grea-
test extent possible, it is 
necessary to choose the 
most favorable field form 
possible.

In case of deployment of 
continuously functional 
excavating and haulage 
technology like for ex-

  Figure 11: Proceedings	for	Intersection	of	deposits	and	Conflict	surfaces

  Figure 12: Definition of the borders of the field
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ample  an equipment combination of a bucket wheel ex-
cavator, a belt conveyer and a speeder, attention should 
also be paid to the fact, that the chosen field form allows 
the deployment of this   excavation method. This means 
that in this case the form of the field should consist of ex-
cavating benches that are as long as possible and with 
regard to time, should allow a maximum regular operati-
on. Smaller areas of the deposits, that sometimes can only 
be mined with special operations, should be omitted in 
this case. Taking into consideration the above-mentioned 
aspects, once the desired working areas are defined, an 
assessment of these alternatives can be made. For this 
reason the absolute values of emerging conflicts within 
each alternative of working area are initially necessary  
(Figure 12). Subsequently the amount of raw material to be 
mined in the respective working area alternative can be 
determined, with the help of exploration data. If necessary, 
the average thickness of seams within the mine boundari-
es should be estimated, in case there are no exact depo-
sit models available. Considering an average raw material 

density and the inevitably occurring mining loss due to 
slopes on the mine boundaries, it is possible to calculate 
the raw material to be extracted. Figure 13 shows a rough 
calculation of the extractable amount of raw material for 
the specified example.

Out of the extractable amount of raw material of a working 
area alternative and the for this alternative valid absolute 
conflict numbers it is possible to calculate specific conflict 
values during the further proceeding. As such the neces-
sary resettlement during the realization of the extraction 
of raw material is being specified in inhabitant per unit of 
measure of raw material. The proceeding related to the 
conflicts nature reserves and infrastructure establish-
ments is similar.
By means of the specific conflict values, the working area 
alternatives can be compared with each other, so that the 
assignment of points, depending on the specific conflict 
values, can be done.

Figure 13: Determination	of	specific	conflict	values
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An important aspect for a 
summarized assessment 
of the separate working 
area alternative, as well as 
for the subsequent crea-
tion of a ranking, is the 
weighting of the separate 
conflict types. The follo-
wing example can serve 
as a weighting procedure.  
Hereby the protected pro-
perty human being is being 
considered with a weight-
ing factor 10, protectorates 
have a weighting factor 6 
and infrastructural estab-
lishments have a factor 4 
(streets) and 1 (railway) re-
spectively. Within the pro-
tectorates there is no se-
parate weighting between 
nature reserves, water pro-
tection areas, or flora-fauna 
habitat areas, therefore all 
these nature reserves have 
the same importance in  
these contemplations. Wi-
thin the infrastructural esta-
blishments there is a further 
weighting for streets, 
which is defined for high-
ways (weighting factor 4),  
federal highways (weighting  
factor 2), as well as district- 
and country roads (weight-
ing factor 1). This weighting 
procedure can definitely 
be varied for raw material 
deposits in other regions. 
However, the basic proce-
dure in judging the working 
area alternative does not 
change.

Based on the specific con-
flict values and taking into 
consideration the develo-
ped weighting system, it is 
possible to allocate apprai-
sal points to the separate 
deposits and variations of 
working areas, respectively, 
and they can be ranked. 
The procedure of allocation 

Figure 14: Allocation of points and weighting
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of points is explained in the technology transfer section of 
this ASM-edition, through a project to secure supply of raw 
material.

However, since this ranking list only bears witness to the 
conflict situation of a deposit and does not contain speci-
fic information about the raw material to be extracted, a 
second tool to assess the deposit is necessary. Otherwise 
very small versions of working fields, which inevitably have 
little conflict, will be appraised too positively. This second 
tool, in form of a further ranking list, is created through the 
extracteable amounts of raw material. This field supply can 
be calculated by means of geological examinations and 
the earlier planned working field variations. The size of the 
field, the layer depth of the raw material, a defined slope 
angle, the deposit thickness, as well as the density of the 
raw material to be extracted. In order to establish a ranking 
list, a required minimum stock can be defined as guideline. 
Deposits and versions of working areas, respectively, that 
do not achieve this minimum stock, can be devaluated wi-
thin the framework of the resulting overall assessment. If 
necessary, exceptions from this minimum amount of stock 
can be made. As an example, this can be sensible with 
terminal areas or in case of immediate neighborhood of a 
reprocessing plant. Fig.15 shows the described procedure 
schematically.

As a result, the deposits can be assessed with the help 
of these two ranking lists and can be arranged in a cu-
mulative ranking list. This cumulative list, for example, can 
be composed through adding the reached placements. In 
addition it is possible to integrate more influencing para-
meters, which have not been considered in previous con-
templations, in order to enhance or decrease the value of 
single deposits.

Subsequently this cumulative ranking list can serve as a 
basis for securing supply of raw material, so that particu-
larly raw material deposits that are worthy of protection 
can be documented and protected at an early stage, wi-
thin the framework of a concept to secure supply of raw 
material. For example, this can be done through a division 
of the examined deposits into priority categories (high, me-
dium, low). (Figure 16). Hereby there needs to be an exact 
definition on which parameters have to be fulfilled, in or-
der to perform classifications into the highest and medium 
priority class, respectively. At this point the aspects that 
have not been considered in earlier contemplations (e.g. 
stripping ratio specific claims to surface), can be included. 
During the further proceedings, the deposits of highest 
priority can for example be categorized in regional plan-
ning as priority areas, the ones in the medium category as 
precautionary land, and as such they can be subject to a  

Figure 15: Creation of a ranking list based on the field stock, as well as the overall ranking list.
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special protection compared to other exploitation me-
thods. 

It is also possible to estimate the supply periods through 
the examined deposits, based on the division into priority 
classes. Thereby the total extracteable amount of raw ma-
terial is divided by the expected yearly production.

Figure 16: Priority rankings, regional planning and supply periods

Further information about Securing the 
Supply of raw Materials and its  
Management
Prof. Dr.-Ing. habil. Hossein Tudeshki
University Professor for Surface Mining and
International Mining
Albrecht-vonGroddeck-Str. 3
38678 Clausthal-Zellerfeld | Germany
Tel.: +49 (0)5323 - 983933
eMail: tudeshki@advanced-mining.com
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TRANSFER OF TECHNOLOGY

Creation of a well-founded basis for the decision related to raw ma-terial 
politics (politics of securing supply of raw material) of the state of  
Brandenburg as a prerequisite for a long-term and continuous supply of the Energy 
Industry with the Energy Feedstock Lignite

Introduction and Method of Examination

The extraction of mineral raw material is of great impor-
tance for the global energy supply. In this regard a se-

cured provision of energy is a factor, which should not be 
underestimated for the functioning of today’s society. Des-
pite intensive efforts to increase the share of regenerative 
energies, the global consumption of primary energies cur-
rently and in the long term will be dominated by the fossil 
energy feedstock, mineral oil, natural gas and coal. Ger-
many in particular, shows a high dependency on imports 
of energy feedstock, which mainly consist of the energy 
sources mineral oil and natural gas. In the field of do-me-
stic energy sources, brown coal and mineral coal, there 
are sufficient reserves in Germany to ensure a longterm 
energy supply, within the framework of a balanced energy 
mix, and as far as an economic mining of these deposits is 
possible and politically intended.

The most important prerequisite in this regard is a sustai-
nable, effective and economic use of known deposits. The 
necessity to develop large scale surface mines for a long 
term and reliable energy supply will still exist in the fu-
ture, both globally, and for Germany in particular. In order 
to cope with this demand, early measures must be taken 
to protect existing deposits with regard to competing ex-
ploitation methods. 

Because of an increasing occupation of areas in form of 
settlement areas, natural reserves or infrastructural estab-
lishments, an excavation of mineral raw materials is beco-
ming increasingly difficult. Therefore an ensured medium 
and longterm excavation of deposits can only be achieved 
through an appropriate, farsighted policy of securing sup-
ply of raw material. For this the deposits must be examined 
and assessed with regard to their quality and their current-
ly existing conflict potential.  As a result it is possible to 
determine deposits, which would need special protection 
in view of a longterm energy supply in Germany.

Based on the results of a study of the State Office for Mi-
ning, Geology and Raw Material of Brandenburg (LBGR) on 

geological and economical analysis of the potential of lig-
nite of the Brandenburg state, a study on securing supply 
of raw materials was conducted for selected parts of the 
deposits documented in this study, taking into considera-
tion aspects that are relevant to environment and to re-
gional planning.

The strategy during the process is based on the establis-
hed system of securing supply of raw material. Resulting 
from the already available outcome of the LBGR-Study on 
deposits of the quality category A in the Brandenburg part 
of the Lausiz district, the conflict potentials were recor-
ded through a detailed documentation of the topographic, 
as well as the environment and area information. For this 
reason the information of those surface utilizations, which 
could possibly lead to conflicts in case of a raw material 
excavation, was investigated. Naturally, here man occu-
pies the first spot, due to the often needed resettlements 
in extraction of brown coal. Therefore all settlements and 
communities in the affected areas were reviewed with re-
gard to their area extension and their population. A second 
big conflict potential are traditionally natural reserves.

For this reason information regarding natural reserves, 
landscape and water protection areas, Flora-Fauna-Ha-
bitat (FFH)- and bird sanctuaries was gathered. The third 
big con-flict potential results from existing infrastructural 
establishments. For this area detailed information on dis-
trict- and community borders, railroad tracks and streets 
was taken into consideration. In addition, through inte-
gration of development and regional zoning maps, planned 
infrastructural establishments were also taken into consi-
deration.

With the help of this information on surface utilization it 
was possible to assess the conflict potentials of different 
deposits. In order to do this, all relevant data were pro-
cessed and presented with the help of geo-information 
software. For each of the documented deposits it was pos-
sible to intersect the ongoing competing usages, so that 
the areas of the deposits, in which  conflict zones arise, as 
well as the nature of these conflicts could be registered 
in detail.

Tudeshki, H. | Rebehn, T.
Department for Surface Mining and International Mining,  
TU Clausthal | Germany
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In the further course the excavation areas were determi-
ned, dependent on the conflict areas. Various philosophies 
can lie beneath this. On the basis of mining regulation 
frameworks it is possible, on one hand, to define excava-
tion fields that do not observe the existing competing area 
usage. Such areas exhibit a maximum extension, which 
corresponds to the circumference of the geologically 
ascertained deposit area. On the other hand it is possible 
to define fields that take into consideration conflict areas 
in various shapes. Therefore a compromise has to be found 
between these two extremes for the respective deposits. 
For this reason usually three versions of excavation areas 
are appointed and will be examined in the following para-
graphs.

Version I represents the maximum field size, whereby only 
bigger settlement areas that bar out usage of the deposit 
from the onset, are taken into consideration.
Version II describes excavation areas, that have been 
designated with consideration of bigger villages and na-
tural reserves, as well as infrastructural establishments.  
Version III draws up excavation areas with minimum con-
flict potential.

While designating the versions of the excavation areas, 
mining regulation frameworks, like for example the form of 
the field have been taken into account, while considering 
the conflict potentials. Hereby it has to be taken into ac-
count, that minimum field sizes are necessary for the con-
tinuous excavation technology, which is typically used in 
brown coal mining. For this reason the three versions were 
only fully used for those fields, in which such a procedure 
would make sense from a mining point of view. 

After ascertaining these versions of excavation areas, it 
was possible to do a detailed reflection on the conflict si-
tuation of each one of the versions. In order to standardize 
the procedure, a specific calculation of the claim to pro-
tected property, as well as to resettlements. For an exact 
specification, which is quoted in form of the ratio of the 
conflict sizes to the mined amount of brown coal, it is nec-
essary to determine the available and extractable amount 
of brown coal in the respective excavation fields. In order 
to do so, deposit information related to the thickness rates 
and overburden coverage, available in the project study of 
LBGR was used. With the assumption of a general slope 
angle of 22 degree (inclination 1:2,5) and an assumed lignite 
density of 1,15 t/m³, it was possible to make an assumption 
about the extractable brown coal in the respective fields. 
In a further step and in connection with the ascertained 
conflict areas in the excavation areas the following speci-
fic values were determined:

• specific resettlements as inhabitant per million ton 
 brown coal
•	 Specific	claim	to	protection	areas	in	hectares	per		 	
 million tons of brown coal and 
•	 Specific	claim	to	infrastructural	establishments	 
 (streets, railways) in meters per million tons of  
 brown coal

Parallel to this, absolute numbers were reviewed, so that 
in total, an impression about the size of the effect of the 
raw material extraction can be given.

In further deliberations each version of the selected ex-
cavation fields of the Brandenburg Lausitz will be grouped 
with regard to the three examined conflict potentials and 
by means of certain specific values. Hereby ten groups of 
about the same size were assigned at a time, whose size is 
dependant on the arising maximum value. Each group will 
be assigned rating points, so that a minimum conflict po-
tential will result in a maximum score. These rating points 
will be weighted differently for the conflicts resettlement, 
protection areas and infrastructure. In this relation the 
highest importance is given to the specific resettlement, 
followed by protection areas and infrastructural establish-
ments. The weighted points are added up and results are 
compiled in form of total scores in a ranking list.

In parallel, documented excavation fields in the observed 
area are assessed with regard to the insitu-reserves, as a 
basis of an economic excavation and continuous supply of 
the energy market, and results are also compiled in a ran-
king list. It is necessary to use a second tool for a complete 
and realistic assessment, since very small fields, howe-
ver with little conflict, are being assessed quite positively 
in the conflict analysis. Such a tool is created through a 
ranking list, which only assesses the economically extrac-
table brown coal reserves, regarding a longterm energy 
supply of the land Brandenburg.

The subsequent overall view is based on the consideration 
of the rankings. Recommendations for integration into the 
politics of securing supply of raw material will be articu-
lated as the overall result. Hereby deposits with high, me-
dium and low priority are defined. Furthermore the docu-
mented deposits allow an estimation of the duration and 
security of supply of the state of Brandenburg with the 
energy feedstock brown coal.
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Database
In order to conduct a complete analysis of the brown coal 
potential of the Brandenburg state, detailed information on 
the potential deposits and the competing usages of sur-
face areas is needed. In the following paragraphs a close 
review of the data used in this exercise will be conducted, 
with regard to origin, quality and topicality. In addition to 
the described deposit and conflict data, topographic maps 
(TK 25) were used for an appealing portrayal of the results. 
Apart from an optimum orientation, the material provided 
by LBGR, particularly allowed an examination of the data 
for surface area usage. Through an overlap of these data 
it was possible to ascertain, whether the location of the 
settlement areas or the course of streets had been cap-
tured correctly. The information used from the brown coal 
deposits in Brandenburg stem from a recent project study 
of the LBGR, titled “Potential of raw material brown coal in 
Brandenburg”.

Deposits of Quality Category A 

The following criteria were compiled by LBGR, in order 
to classify a deposit into the highest quality category A. 

On one hand the entire deposit reserves must be sufficient 
for the total service duration of a large-scale power plant 
(25 to 30 years), with a yearly need of 15 to 20 million tons 
of brown coal. On the other hand an ext-
raction with the usual equipment technolo-
gy of today is a prerequisite, which will be 
achieved through an average R:C (residue 
to coal) ratio of less/equal 10:1. In addition 
the average deposit thickness should not 
fall below a mini-mum value of five meters. 
Moreover the deposits of quality category 
A should not exhibit any depreciation with 
regard to quality of raw material, bedding 
circumstances and hydro-geology.
The following deposits are counted in qua-
lity category A (the deposit number, which 
is assigned by the LBGR is indicated in bra-
ckets):

•	 Jänschwalde-North	(1),
•	 Jänschwalde-South	(20),
•	 Fürstenwalde	(5),
•	 Forst-Hauptfeld	(8),
•	 Neupetershain	(9),
•	 Klettwitz-North	(19),
•	 Cottbus-South	(21),
•	 Bagenz-East	/	West	(22)	and
•	 Spremberg-East	(23).

Information on area, layer depth and thickness, as well as 
data on geological and extractable deposits and as such 
on the quality of coal are available for all mentioned depo-
sits. These provide sufficient data with regard to a further 
technical assessment. The deposits of quality category A 
are presented in the Figure 1. Brandenburg Lausitz, the de-
fined examination area, is marked with a red ellipse. The 
only area in quality category A which lies outside the exa-
mination area is the deposit Fuerstenwalde.

Data of  Surface Utilization

In order to further examine the deposits with regard to 
aspects that are relevant to environment and regional pl-

anning, first the inspection of the surface is done in view of 
the competing utilizations. For this reason a geo-informati-
on system (GIS) is applied, in order to portray and analyse 
possible conflicts. The LBGR provided extensive data for 
the surface utilization in Brandenburg. These were mostly 
data about the areas settlements, protection areas, infra-
structure and waters. In addition to this information, data 
about wind usage, former mining areas, land easement 
and approved mining areas, as well as near-surface raw 
material was used. The compilation of data was comple-
ted with military used areas, sewage plants, as well as di-
gital topographic maps.

Figure 1: Deposits	in	Quality	Category	A
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Following the available information, which is in form of 
digital maps for the GIS-software ArcInfo, is grouped into 
four major areas, which are: protected property man, pro-
tected areas, infrastructure and other surface utilizations, 
and will be further described in the following paragraphs.

Protected Property Man
The utmost importance is given to the protected property 
man, since the potential necessity of resettlements during 
the excavation of raw materials has the highest conflict 
potential and can cause most efforts, as well as the highest 
costs. Therefore the locations of the settlement areas, as 
well as the number of inhabitants on these settlement are-
as, are being recorded. The data which are necessary for 
this were obtained from the office of land-surveying and 
geoinformation Brandenburg with the stand of January and 
February 2006, respectively. Since thitherto the settlement 
areas were only available without population figure, first 
the settlement areas were combined with the data from the 
local directory of the State Brandenburg.

Through a combination of settlement areas and inhabitant 
numbers it is possible to make statements on the number of 
affected settlement areas, as well as on the inhabitants that 
live there. Through the calculation of the mean population 
density per settlement area it was possible to estimate the 
population fig-ure for the affected settlements. During the 
later definition of excavation areas the settlements, which 
are not directly affected by the raw material excavation, 
and consequently do not need resettlement, will observe 
distances of 300m from the excavation field. This distance 
was stipulated by the LBGR, since with this distance no ad-
ditional measures are necessary for the immission protec-
tion of the settlements.

Protected areas

The second large conflict potential in raw material ex-
cavation is created through existing protected areas. 

Therefore in further deliberations the most important types 
of protected areas are taken into consideration. The in-for-
mation related to the examined protected areas stem from 
the inventory of the LBGR and are up to date. In the field 
of protected areas information related to natural reserves, 
landscape and water protection areas, FFH- and bird sanc-
tuaries was taken into consideration. These data were also 
provided in form of digital maps for the program ArcInfo. 
The available data encompass names and locations, as 
well as the extension of the various protection areas. Du-
ring the further course of the examination a distance of  
250 m  from existing protected areas was observed for the 
assigned excavation fields.

Conflict Analysis
The conflict analysis of the deposits is done in four sec-
tions for each field, which is to be examined. In addition to 
the fields that lie within the examination area, the deposit 
Fuerstenwalde is also taken into consideration in the con-
flict analysis.

The described procedure of the conflict analysis is exp-
lained in detail, exemplary for the deposit Klettwitz-North 
(Field 19).

The deposit Klettwitz-North has a landscape with urban 
sprawl. The villages Lieskau, Zürchel, Dollenchen, Kling-
mühl, Sallgast, Poley, Henriette, Annahütte und Herrnmüh-
le completely lie within the field. In addition the village 
Klettwitz, south of the field, is almost completely within the 
boundaries of the field. The location of the settlements, as 
well as the number of the registered inhabitants can be 
gathered from Figure 2 and table 1.
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Village Inhabitants Percent 
affected

Inhabitants 
affected

Schacksdorf 598 40 % 239

Lieskau 266 100 % 266

Zürchel - 100 %

Dollenchen 415 100 % 415

Lichterfeld 521 50 % 261

Klingmühl - 100 %

Sallgast 1.028 100 % 1.028

Luisesiedlung - 100 %

Siedlung Poley - 100 %

Henriette - 100 %

Karl-Marx-
Siedlung

- 100 %

Annahütte 1.146 100 % 1.146

Drochow 266 90 % 239

Herrnmühle - 100 %

Klettwitz 1.287 80 % 1.030

Total 5.527 4.624

shows the affected protected areas. Table 3 presents the 
surface extension of the respective areas.

The remaining conflict areas are presented in the follo-
wing figure 4. 

In the north of the Klettwitz field some smaller building are-
as are located. More of such building areas are to be en-
countered in the center of the deposit, in the surroundings 
of the village Klingmuehl. In the southern part of the field 
several areas are also foreseen for establishment of hou-
sing construction. There is no military utilization (purple), 
except for border areas in the west of the field. Some big-
ger areas in the south-east are displayed as former mining 
areas (orange).

Figure 2: Conflict	analysis	field	Klettwitz-North	–	Settlements	and	Infra-
structure	

Table 1: Affected	settlement	areas	and	in-habitants	in	the	field	
Klettwitz-North

In the north part of the field the B98 takes course within 
the field for approximately 5,6 km. In addition to that, ap-
proximately 32 km of country and district roads would be 
affected by a complete excavation. Furthermore the rail-
way line from Finstenwalde to Senftenberg, with a length 
of 10,63 km, runs across the deposit. The affected lengths 
of the streets are presented in table 2:

Type of Street Length  [m]
Highway 233

Federal road 5.601

District road 25.839

Country road 6.445

Total 38.118

Table 2: Affected	Infrastructure	establishments	in	the	field	 
Klettwitz-North

The deposit Klettwitz-North has little conflict with regard 
to intersection with protected ar-eas. In the outermost 
western tip of the field there is intersection with the FFH-
extension area, as well as with the partly coextensive lar-
ge protection area natural preserve moor-land of Nieder-
lausitz.

The FFH-area Kleine Elster and lowland ar-eas lie within 
the north-east border area of the deposit. Furthermore, a 
small FFH-area with the same name lies in the center of the 
deposit. There are no conflicts with natural reserves, bird 
sanctuaries and water protec-tion areas. The following 
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Mining analysis

After the conflicts appearing in the field through other 
surface utilizations are identified and described, it is 

possible to define excavation fields and layout shapes, like 
eplained in the example of the Klettwitz North field. Analo-
gical to the demonstration of the conflict analysis, the mi-
ning analysis for all deposits of quality category A in Bran-
denburg is conducted. Therefore the field Fuersten-walde, 
which lies outside the examination area, is also included. 
Before that a short description of the strategy, as well as a 
description of the underlying framework, based on which 
the excavation fields were specified, was made.

As previously mentioned, various field forms are determi-
ned with consideration of mine-technical aspects, based 
on the identified conflict areas. Normally three different 
planning versions, and consequently three different exca-
vation fields are defined for each deposit.

For some of the fields, which are to be examined, it was 
not reasonable to conduct a fullfledged determination of 
all three planning versions. For example this was the case, 
when the first or second planning version did not include 
further conflict areas, or if the conflict areas were of such 
an extension, that determining a conflict-free excavation 
field would not have provided a mine technical satisfying 
solution. For the latter mentioned fields a further downsi-
zing of field and a fur-ther exclusion of conflicts, respec-
tively, would have resulted in a field form and field size, 
which would not have allowed an economic excavation. 
Consequently for these fields only one or two excavation 
field versions were determined.

Following three planning versions of the deposit Klettwitz 
are presented. For better understanding, the conflict areas 
which need to be considered and the determined distan-
ces to these areas are also mapped.

The coloured diagram is relevant to all versions of exca-
vation areas. The maximum version (version 1) is shown 
as a blue dotted line, the version 2 is a red dotted line and 
version 3 as a violet line.

Number Area [ha]

FFH-Areas 3 60,4

Nature Prot. Areas 0 0,0

Water Prot. Areas 0 0,0

Bird Prot. Areas 0 0,0

Total Prot. Area 1 18,4

Figure 3: Conflict analysis of the Field Klettwitz North- Protection areas

Tabelle 3: Betroffene Schutzgebietsflächen im Feld Klettwitz-Nord

Figure 4: Conflict analysis Field Klettwitz-North- further conflicts

Variante 1

Variante 2

Variante 3
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Klettwitz-North (Field 19)

All three excavation field versions were cre-
ated for the field Klettwitz-North, which are 

presented in the following figure 5.

The maximum version of the field Klettwitz-Nor-
th was chosen in consideration of the villages 
Klettwitz, Hermmühle, Annahütte and the Karl-
Marx-Settlement. 
These villages were already omitted for the first 
version of the excavation field, since they lie 
quite near the field border. The western area of 
the deposit was also not part of planning, since 
the measurements of the field do not allow a 
meaningful mine design. The same applies to 
the northeastern part of the deposit, in which 
the village Dollenchen is located. Otherwise the 
first version of the excavation field orients itself 
to the stipulated field form. As such the villages 
Henriette, Poley, Luisesiedlung, Sallgast, Klingmühl, Zür-
chel und Lieskau lie within the borders of the excavation 
field. As for protected areas, the excavation field has little 
conflict and only encompasses the FFH-Area Kleine Elster  
and lowland. 

The version 2 is almost identical with version 1, except for 
the north part. Here the village Lieskau was excluded from 
the excavation field. 

The third version consists of two partial fields, which has 
little conflict except for three villages, short railway and 
street sections, but which also leads to a small field size. 
The northern excavation field encompasses the village  

Zuerchel as the only conflict. In the southern excavation 
field lie the settlements Henriette and Poley. The FFH area 
was completely avoided by splitting the field into two ex-
cavation fields.

Table 4 shows the absolute values of the conflict for the 
first two versions, as well as for the third version which 
lies in the west. The data of table 5 concur with the previ-
ous table for the first two versions, however they describe 
the eastern excavation field of the third version.

Figure 5: Mine design Field Klettwitz-Nord

Version No.
Highway 

[m]
Federal Rd. 

[m]
District Rd. 

[m]
Rail
 [m]

Inhabitants
FFH 
[m²]

WPA
[m²]

NPA
[m²]

1 19 0 4.164 16.148 5.532 2.086 393.816 0 0

2 19 0 1.314 13.295 5.532 1.820 393.816 0 0

3 19 0 1.019 1.962 180 137 0 0 0

Table 4: Conflicts of the Field Klettwitz-North-West, absolute values

Version No.
Highway 

 [m]
Federal Rd. 

[m]
District Rd. 

[m]
Rail
 [m]

Inhabitants
FFH 
[m²]

WPA 
[m²]

NPA 
[m²]

1 19 0 4.164 16.148 5.532 2.086 393.816 0 0

2 19 0 1.314 13.295 5.532 1.820 393.816 0 0

3 19 0 0 3.500 1.344 142 0 0 0

Table 5: Conflicts of the Field Klettwitz-North-East, absolute values
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Analysis of the supply situation

In order to further assess the brown coal deposits of the 
state Brandenburg, the extractable supplies are included 

as a basis for an economic operation of the deposit. 

While creating a ranking list regarding the brown coal sup-
plies, first assessment categories are established, similar 
to the procedure of conflict analysis. Thereby the maximum 
occurring brown coal supply within a version is chosen as 
the assessment scale. This maximum value is divided by 10 
and sets the limits of the ranks. Following the excavation 
fields of a version can be classified in assessment cate-
gories. For further procedures it was assumed that for an 
economic utilization of a deposit, a total supply of a mini-
mum of 200 million tons raw brown coal needs to exist for 
the new exposure. The mentioned amount of 200 million 

tons is calculated by an assumed yearly winning of 10 mil-
lion tons, in a service life of 20 years. Possible connecting 
field to already existing surface mining are excluded.

The demanded criterion with regard to the amount of mi-
nimum supply can fill seven fields in the maximum version 
(version 1). In table 6 these are the green labeled fields 
Klettwitz-Nord, Neupetershain, Forst-Hauptfeld, Jänsch-
walde-Süd, Jänschwalde-Nord, Bagenz-Ost and Sprem-
berg Ost. 

In version 2 there remain two fields that fulfill the require-
ments of 200 million tons of brown coal stock. These are 
the fields Klettwitz-North und Bagenz-East, as shown in 
table 7. Although it only exhibits a stock of 180 million tons 
of brown coal, the field Jänschwalde-North is added to the 
two above-mentioned fields, as it is a possible connecting 
field to the surface mining Jänschwalde. No further plan-
ning version was generated for the partial field Steinitz 

Version No. Open Pit Coal [t] Rank Expansion Field

1 19 Klettwitz-Nord 409.371.065 1 no

1 9 Neupetershain 318.139.797 3 yes

1 8 Forst Hauptfeld 289.548.823 3 no

1 20 Jänschwalde Süd 300.531.308 3 yes

1 1 Jänschwalde Nord 267.209.124 4 yes

1 22 Bagenz-Ost 254.144.382 4 no

1 23 Spremberg-Ost 228.878.651 5 no

1 21 Cottbus-Süd 130.393.753 7 no

1 9 Teilfeld Steinitz 59.926.103 9 no

Table 6: Ranking	list	of	the	supply	situation,	Version	1

Version No. Open Pit Coal [t] Rank Expansion Field

2 19 Klettwitz-Nord 322.498.430 1 no

2 22 Bagenz-Ost 232.562.534 3 no

2 1 Jänschwalde Nord 180.670.026 5 yes

2 23 Spremberg-Ost 176.198.688 5 no

2 20 Jänschwalde Süd 172.583.076 5 yes

2 8 Forst Hauptfeld 132.018.120 6 no

2 21 Cottbus-Süd 108.590.553 7 no

2 9 Neupetershain 70.018.923 8 yes

2 20 Jänschwalde Süd W 30.988.415 10 yes

2 9 Teilfeld Steinitz

Table 7: Ranking	list	of	the	supply	situation,	Version	2
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(Neupetershain-Ost), which is marked in orange.

In version 3 the requirement is only fulfilled by the field 
Bagenz-East, table 8. Furthermore the connection fields 
Jänschwalde-South, Jänschwalde-South/West und Jäns-
chwalde-North should also be paid attention to. Again here 
the fields marked in orange indicate that no further plan-
ning of a third version has been done. 

Assessment
With the help of the previously created basis regarding 
the identified conflict areas and the determined excava-
tion areas, an assessment of the data can be done in the 
following section. The goal is to line up potentially suitable 
excavation areas in a ranking list, which helps the respon-
sible ministry to make a decision about the future energy 
supply of Brandenburg through domestic energy sources 
and the connected necessary measures.

During the assessment a specific inspection of the excava-
tion field versions with regards to the claim to settlement 
areas, protected areas and infrastructural establishments 
is done.
The specific values are calculated through a combination 
of the calculated conflicts within the fields, with the res-
pective coal content of these fields. 

For a complete inspection of each of the excavation field 
versions it is necessary to combine all conflicts. In view 
of a purposeful assessment, a weighting of the individual 
conflicts is needed, since for example resettlements cause 

more problems and costs than the relocation of a country 
road. For this reason the assessment points assigned to 
the various conflicts are weighted in a further step. In or-
der to weigh the individual conflicts the following groups 
are set up:

•	 Protected	property	human	man	is	being	considered	 
	 with	a	weighting	factor	1
•	 Protectorates	have	a	weighting	factor	6	
•	 Infrastructural	establishments	have	a	factor	3	 
 (streets) and 
•	 Infrastructural	establishments	(railway)	are	 
	 assigned	factor	1

Hereby an excavation field version with the conflict type 
protected property man attains a maximum score of 100 
points. This score is reached, if the ascertained specific 
values for this version allows a classification into the lo-
west conflict category. The conflict type protected areas 
encompasses natural reserves, water protection areas, 
and FFH areas.

Version No. Open Pit Coal [t] Rank Expansion Field

3 19 Bagenz-Ost 197.604.208 1 no

3 22 Jänschwalde Süd 140.329.606 3 yes

3 1 Spremberg-Ost 132.214.321 4 no

3 23 Jänschwalde Nord 99.736.476 5 yes

3 20 Klettwitz-Nord Ost 75.799.901 7 no

3 8 Cottbus-Süd 66.733.378 7 no

3 21 Klettwitz-Nord West 58.182.865 8 no

3 9 Jänschwalde Süd W 17.434.258 10 yes

3 20 Forst Hauptfeld

3 9 Teilfeld Steinitz

3 Neupetershain

Table 7: Ranking	list	Supply	situation,	version	3
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These individual protected areas can cause conflicts of 
various sizes.  Since weighting within this conflict type has 
not been considered necessary, the natural reserves, wa-
ter protection areas, and FFH areas are weighted equally. 
The conflict areas which are caused by the individual pro-
tected areas and the accompanying specific values are 
classified in the particular conflict categories. In analogy 
to the protected property man the conflict categories are 
assigned scores. But different from the procedure with the 
protected property man the scores for the natural reser-
ves, water protection areas, and FFH areas are summed 
up and divided by three. By doing so all three types of pro-
tected areas are equally weighted. The resulting score is 
multiplied by the weighting factor 6. As such the maximum 
of 60 points can be achieved for the conflict type protected 
areas.

This simple procedure cannot be used for the various types 
of streets in the conflict type infrastructural establishments, 
since the relocation of a highway causes higher costs than 
the relocation of a country road. 
Therefore an additional weighting is done for streets. The 
weighting of the various types of streets is done with the 
following factors:

•	 Factor	4	for	highways
•	 Factor	2	for	federal	highways
•	 Factor	1	for	district	and	country	roads

In analogy to the inspection of the protec-
ted areas, each one of the street types is ar-
ranged into conflict categories. The scoring 
given for each conflict category are multi-
plied with the respective factor assigned to 
highways, federal and country roads. Sub-
sequently the grand total is divided by 7 (the 
sum of all factors). The result matches the 
score, which together with the weighting 
fac-tor for infrastructural establishments 
(factor 3) composes the assessment score. 
For the conflict type infrastructural esta-
blishments (streets) a maximum of 30 as-
sessment points can be achieved for each 
of the excavation versions.

The procedure is subsequently repeated 
for the affected railway line. Since no sub-
category exists in this category, there is no 
need for a further weighting. The specific 
values are arranged in conflict categories 
and scored accordingly. The weighting fac-
tor for infrastructural establishments (railways) is 1. Conse-
quently each excavation version can achieve a maximum 
of 10 points.

Altogether the total scoring of all excavation versions have 
to lie between 20 and 200 scoring points.

Following, the assessment procedure of deposits will be 
made clear with the help of an example. The following ta-
bles of figures show the procedure of calculation of the 
total score at the example of the deposit Klettwitz-North 
(Field 19). The maximum specific value for the protected 
property man is the value 6.65 inhabitants per one million 
tons of brown coal. Therefore this value of the field Neu-
peter-shain (9) designates the size of the conflict catego-
ries and is divided by 10 for the calculation of the catego-
ries. Hereby the borders of the conflict categories result 
as follows: from 6,65 to 5,985, from 5,985 to 5,32, from 5,32 
to 4,655, from 4,655 to 3,99, from 3,99 to 3,325, from 3,325 to 
2,66, from 2,66 to 1,995, from 1,995 to 1,33, from 1,33 to 0,665 
und from 0,665 to 0 inhabitants / Mio. t coal.

Figure 6: Procedure	for	assessing	the	conflicts,	part	1
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All excavation fields can be arranged in conflict categories 
by means of the specific values. The scores are assigned 
according to the conflict categories, the highest conflict 
category gets one, the lowest ten points. For the specific 
resettlement (figure 7) the selected example lies in conflict 
category 8 and thus gets 3 points. This score is multiplied 
with the weighting factor 10, so that 30 assessment points 
are added to the total scoring. 
While assessing the protected areas the three subcatego-
ries natural preserves, water protection areas, as well as 
FFH areas have to be considered. The assessment is shown 

in figure 7. Analogous to the protected property man, for 
each of the three subcategories the size of the conflict 
category is calculated through division of the maximum 
specific value of an excavation field version. Subsequently 
the excavation fields are arranged in conflict categories, 
based on their specific values. As such the selected ex-
ample (field 19) achieves 10 points for the subcategories 
specific claim nature- and water protection, since in this 
area the lowest conflict category and consequently the 
highest score was achieved.
In the area of the specific claim of FFH areas the field 19 

only achieves the second 
lowest conflict category and 
consequently 9 points. Since 
the three subcategories are 
weighted equally, the scores 
are added and then divided 
by the sum of the factors. 
In this case the result is 9.7 
points, from which 58 as-
sessment points results, ta-
king into consideration the 
weighting factor for the pro-
tection areas (factor 6).

The procedure for the as-
sessment of infrastructural 
establishments is similar. 
Due to the differences bet-
ween railways and streets 
these two subcategories 
were completely separa-
ted. In the following the 
procedure of assessing the 
streets is presented. Here-
by the three subcategories 
highway, federal roads, as 
well as district and country 
roads are to be taken into 
consideration. First the sub-
categories are considered 
and assessed separately, 
like with the assessment 
of the protection areas. In 
the conflict of relocation of 
highway of the selected ex-
ample (field 19) the maximum 
score of 10 is reached. As 
for the relocation of federal 
roads, the calculated speci-
fic value is only sufficient for 
a classification into the third 
low-est conflict category 
and as such for 8 points. Ne-Figure 7: Procedure	for	assessment	of	conflicts

TRANSFER OF TECHNOLOGY

Issue 01 | 2008



25

cessary relocation of district and 
country roads arise more often in 
the example, therefore 6 points 
and only the fifth-lowest category 
is reached.

Due to the higher importance of 
highways versus federal roads 
and country- or district roads, 
the subcategories are differently 
weighted. After weighting (high-
ways factor 4, federal roads factor 
2 and county/district roads fac-
tor 1), when the achieved score 
is multiplied with the weighting 
factor, altogether 52 points area 
given. These points are divided 
by the sum of the factors (sum of 
the factors = 7). 8.8 points result 
from this calculation for field 19, 
and with a consideration of the 
weighting factor for infrastructu-
ral establishments (factor 3), the 
result is 26,5 as-sessment points.

In conclusion, the railways are 
inspected within the framework 
of the infrastructural establish-
ments (figure 9). The procedure is 
not different from the procedure 
of the rest of the conflicts. Here 
the selected example achieves 6 
points, which, with the weighting 
factor for railways (factor1) result 
in 6 assessment points. 

After all conflicts have been as-
sessed, the total score can be 
summed up from the assessment 
points. By this, in the example of 
the field 19, 120.6 points result. 
With this method the total score 
of the assessment points can be 
determined. Then the individual 
fields within a version are recorded in a ranking list, based 
on the reached total score.
The tables 9 to 11 present the resulting assessment points 
for the excavation fields of the three examined versions. 
In addition, the assessment points are summed up to the 
total score. By means of this total score a ranking of the 
excavation fields was done within each version.

The subsequent overall assessment is based on the con-
sideration of the two created rankings (raw material con-
tents and conflict potential). In addition, the possibility 
of utilizing the individual excavation fields as connecting 
fields for an already existing surface mining is inspected. 
This aspect can also be of great importance for the econo-
mic operation of an excavation field and therefore should 
not be neglected. Furthermore the possibly ascertained 
values with regard to the waste-to-ore ratio, as well as the 
specific land use influence the total scoring. 

Figure 8: Procedure	for	assessing	conflicts,	Part	3
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Figure 9: Procedure for assessing conflicts, 
part 4

Variante Nr. Feld Bewertungspunkte 
Umsiedlung 

Bewertungspunkte 
Schutzgebiete

Bewertungspunkte 
Straßen

Bewertungspunkte 
Bahnlinien

Gesamtpunkt-
zahl Rang

2 22 Bagenz-Ost 100 60 29,6 7 196,6 1
2 9 Neupetershain 90 60 20,6 10 180,6 2
2 23 Spremberg Ost 100 44 24,9 6 174,9 3
2 20 Jänschwalde Süd W 100 36 28,3 10 174,3 4
2 1 Jänschwalde Nord 100 38 21,4 5 164,4 5
2 20 Jänschwalde Süd 100 24 13,3 10 147,3 6
2 21 Cottbus-Süd 40 60 26,1 1 127,1 7
2 19 Klettwitz-Nord 10 58 27,4 5 100,4 8
2 8 Forst Hauptfeld 10 60 20,1 4 94,1 9
2 9 Steinitz

Variante Nr. Feld Bewertungspunkte 
Umsiedlung 

Bewertungspunkte 
Schutzgebiete

Bewertungspunkte 
Straßen

Bewertungspunkte 
Bahnlinien

Gesamtpunkt-
zahl Rang

1 9 Steinitz 90 60 29,6 10 189,6 1
1 22 Bagenz-Ost 90 60 29,6 4 183,6 2
1 23 Spremberg Ost 70 46 26,1 5 147,1 3
1 8 Forst Hauptfeld 50 48 26,1 2 126,1 4
1 1 Jänschwalde Nord 60 40 21,4 3 124,4 5
1 19 Klettwitz-Nord 30 58 26,6 6 120,6 6
1 20 Jänschwalde Süd 60 24 12,0 10 106,0 7
1 21 Cottbus-Süd 10 60 26,1 1 97,1 8
1 9 Neupetershain 10 56 24,4 1 91,4 9

Variante Nr. Feld Bewertungspunkte 
Umsiedlung 

Bewertungspunkte 
Schutzgebiete

Bewertungspunkte 
Straßen

Bewertungspunkte 
Bahnlinien

Gesamtpunkt-
zahl Rang

3 22 Bagenz-Ost 100 60 30,0 10 200,0 1
3 20 Jänschwalde Süd W 100 60 27,9 10 197,9 2
3 23 Spremberg Ost 100 60 27,4 8 195,4 3
3 1 Jänschwalde Nord 100 60 21,4 5 186,4 4
3 20 Jänschwalde Süd 100 60 13,3 10 183,3 5
3 19 Klettwitz-Nord ost 60 60 27,9 7 154,9 6
3 19 Klettwitz-Nord west 50 60 26,1 10 146,1 7
3 21 Cottbus-Süd 10 60 26,1 1 97,1 8
3 8 Forst Hauptfeld
3 9 Steinitz
3 9 Neupetershain

Table 9: Assessment points and ranking, version 1

Table 10: Assessment points and ranking, version 2

Table 11: Assessment points and ranking, version 3
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Version
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No.
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Field

Assessment Points
Resettlement

Assessment Points
Resettlement

Assessment Points
Resettlement

Assessment Points
Prot. Areas

Assessment Points
Prot. Areas

Assessment Points
Prot. Areas

Assessment Points
Roads

Assessment Points
Roads

Assessment Points
Roads

Assessment Points
Railroads

Assessment Points
Railroads

Assessment Points
Railroads

Assessm. Points
TOTAL

Assessm. Points
TOTAL

Assessm. Points
TOTAL

Rank

Rank

Rank
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An overall assessment is made, taking into consideration 
the created ranking lists and the mentioned additional as-
pects, which have to be considered in isolated cases. The 
individual excavation fields are grouped in priority catego-
ries of securing supply of raw material.

The results for the three versions of the deposits of the 
quality category A are presented in the following tables.

Assessment of the supply situation and 
recommendation

Taking into account the conflict consideration, as well 
as the mine planning, out of the geological reserves of 

5.6 billion tons raw brown coal of the quality category A 
in Brandenburg Lausitz, the following extractable material 
for the individual planning alternatives remain: 
•	 2,07	billion.	t	in	version	1
•	 1,00	billion	t	in	version	2
•	 0,46	billion	t	in	version	3

Variante Nr. Feld Rang 
Konflikte

Rang 
Vorrat Summe Anschluß-

feld
Rang 

Gesamt Mindestvorrat Kohle [t]

1 22 Bagenz-Ost 2 4 6 nein 1 vorhanden 254.144.382
1 8 Forst Hauptfeld 4 3 7 nein 2 vorhanden 289.548.823
1 19 Klettwitz-Nord 6 1 7 nein 3 vorhanden 409.371.065
1 23 Spremberg Ost 3 5 8 nein 4 vorhanden 228.878.651
1 1 Jänschwalde Nord 5 4 9 ja 5 vorhanden 267.209.124
1 20 Jänschwalde Süd 7 3 10 ja 6 vorhanden 300.531.308
1 9 Steinitz 1 9 10 nein / nicht erreicht 59.926.103
1 9 Neupetershain 9 3 12 ja 7 vorhanden 318.139.797
1 21 Cottbus-Süd 8 7 15 nein / nicht erreicht 130.393.753

Variante Nr. Feld Rang 
Konflikte

Rang 
Vorrat Summe Anschluß-

feld
Rang 

Gesamt Mindestvorrat Kohle [t]

2 22 Bagenz-Ost 1 3 4 nein 1 vorhanden 232.562.534
2 23 Spremberg Ost 3 5 8 nein / nicht erreicht 176.198.688
2 19 Klettwitz-Nord 8 1 9 nein 2 vorhanden 322.498.430
2 1 Jänschwalde Nord 5 5 10 ja 3 nicht erreicht 180.670.026
2 9 Neupetershain 2 8 10 ja 4 nicht erreicht 70.018.923
2 20 Jänschwalde Süd 6 5 11 ja 5 nicht erreicht 172.583.076
2 21 Cottbus-Süd 7 7 14 nein / nicht erreicht 108.590.553
2 8 Forst Hauptfeld 8 6 14 nein / nicht erreicht 132.018.120
2 20 Jänschwalde Süd W 4 10 14 ja 6 nicht erreicht 30.988.415
2 9 Steinitz 10 10 20 nein

Variante Nr. Feld Rang 
Konflikte

Rang 
Vorrat Summe Anschluß-

feld
Rang 

Gesamt Mindestvorrat Kohle [t]

3 22 Bagenz-Ost 1 1 2 nein 1 vorhanden 197.604.208
3 23 Spremberg Ost 3 4 7 nein / nicht erreicht 132.214.321
3 20 Jänschwalde Süd 5 3 8 ja 2 nicht erreicht 140.329.606
3 1 Jänschwalde Nord 4 5 9 ja 3 nicht erreicht 99.736.476
3 20 Jänschwalde Süd W 2 10 12 ja 4 nicht erreicht 17.434.258
3 19 Klettwitz-Nord ost 6 7 13 nein / nicht erreicht 75.799.901
3 21 Cottbus-Süd 8 7 15 nein / nicht erreicht 66.733.378
3 19 Klettwitz-Nord west 7 8 15 nein / nicht erreicht 58.182.865
3 8 Forst Hauptfeld 10 10 20 nein
3 9 Neupetershain 10 10 20 ja
3 9 Steinitz 10 10 20 nein

Table 12: Overall	assessment,	version	1

Table 13: Overall	assessment,	version	2

Table 14: Overall	assessment,	version	3
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Version

Version

Version

No. Field Rank
Conflicts

No.

No.

Field

Field

Rank
Conflicts

Rank
Conflicts

Rank
Reserves

Rank
Reserves

Rank
Reserves

Sum

Sum

Sum

Coal [t]

Coal [t]

Coal [t]

Rank
TOTAL

Rank
TOTAL

Rank
TOTAL

Expansion
Field

Expansion
Field

Expansion
Field

Minimum stock

Minimum stock

Minimum stock

no
no
no
no

no

no

yes
yes

yes

yes
yes
yes

yes

no
no
no

no
no

no

no
no

no
no
no
no

no

yes
yes
yes

yes

available
available
available
available
available
available

available

available

available

available

not reached

not reached
not reached
not reached
not reached
not reached
not reached

not reached

not reached
not reached
not reached
not reached
not reached
not reached

not reached

not reached
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The resulting, possible supply period for the state Branden-
burg, assuming a yearly demand of 40 million tons brown 
coal for the energy supply, is presented in the individual 
versions in table 15:

Version 1
[years]

Version 2
[years]

Version 3
[years]

Quality A 51,75 25 11,5

The present study has the goal of creating a resilient basis 
for the decision making process of the national provision 
and securing supply of raw material. Such a concept of se-
curing supply of raw material for the state of Brandenburg 
must encompass medium to long-term time periods.

Due to the site-dependency of the mining industry and the 
therewith directly connected nuclear power industry, as 
well as due to the high investments required for the ope-
ration of these branches of the industry, it is necessary to 
plan for longer periods of time, compared to other surface 
utilizations. Moreover, taking into consideration the current 
energy policy developments, the creation of a longterm se-
curity of raw material supplies is gaining increasing impor-
tance in the state planning. Therefore the results of this 
study, which directly flow into the state development plan-
ning, should aim at a planning period of 25 to 40 years.

With consideration of these general conditions of state pl-
anning, a step by step concept of securing raw material 
supply is recommended.  Hereby the priority for extraction 
of brown coal is given to the seven excavation fields in the 
Brandenburg Lausitz, which lie in quality category A in ver-
sion 1 and have been assessed as high priority. Thereby 
the supply from the deposits of the Brandenburg Lausitz 

can be guaranteed in the first stage from the fields:

•	 Bagenz-East,	
•	 Forst	Hauptfeld,
•	 Klettwitz-North,	
•	 Spremberg-East	
•	 Jänschwalde-North,
•	 Jänschwalde-South	and
•	 Neupetershain

Moreover, in order to plan for a strategic supply of raw 
material for a longer period than planned here, the depo-
sits that lie outside the Brandenburg Lausitz that have not 
been as-sessed in this study, should be considered.
Hereby this concerns the field Fuerstenwalde, which forms 
a large raw material basis.

Table 15: Supply	period	(from	deposits	of	the	Brandenburg	Lausitz)	

FURTHER INFORMATION AND CONTACT:

Dr.-Ing.	Thorsten	Rebehn
Prof.	Dr.-Ing.	habil.	Hossein	Tudeshki
Department	for	Surface	Mining	and
International	Mining	|	TU	Clausthal
Erzstr.	20
38678	Clausthal-Zellerfeld	|	Germany
Tel.:	+49	(0)5323	-	72	2225
Fax:	+49	(0)5323	-	72	2371
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Sustainable Development Indicators for integrated 
Raw Material and Nature Conservation Management  
Pilot Project in the Cement Plant Schelklingen (Germany)

The preservation of biodiversity as a 
central objective in sustainable 
development

The environmental and socio-political discussion is in-
creasingly following the model of sustainable deve-

lopment. This means a development which is equally en-
vironmentally suitable, economically stable and socially 
balanced and meets the requirements of the present ge-
neration, without endangering the opportunities of future 
generations.

With regard to ecological sustainability, area protection 
and biodiversity have increasingly been taking on greater 
significance in the European Union in the last years. Back-
ground is the progressing loss of habitats and species both 
within the European Union and globally; mainly caused by 
humans’ intensive use of the natural environment. Through 
the constriction and fragmentation of habitats and eco-
systems, the network of ecological interactions is being 
heavily burdened (cf. BONN / POSCHLOD 1998). The loss of 
migratory pathways and the resulting isolation of habitats 
leads to uncontrollable genetic changes (e.g. genetic drift), 
genetic impoverishment of populations and a collapse in 
the structures of the metapopulation. The magnitude of 
these problems reflects itself against, for example, inqui-
ries by the European Environment Agency (EEA 1997), in 
which Germany received third last place in Europe based 
on the “Average size of non-fragmentated land parcels”.

As a result of several conferences (e.g. European Union 
Spring Council 2001; World Summit for Sustainable De-
velopment 2002; Malahide Conference 2004, etc.), the 
Member States of the European Union decided to stop 
the decrease in biodiversity until 2010. The German efforts 
are concentrated in the National Sustainability Strategy, 
Länder Initiative for a Set of Core Indicators (LIKI) and the 
National Strategy for Biological Diversity. Also within the 
KIS – the cooperation between industry and school – the 
conversation of biodiversity plays a decisive role. Using 
this background, a system of biodiversity indicators is to 
be established in Europe, with which biodiversity can be 
measured and stabilization sanctions, as well as the pro-
motion of biodiversity, can be managed.

Biodiversity and development of the 
cement industry

The protection and development of biodiversity is im-
portant for all fields of industry which require larger 

areas of landscape. The cement industry is one of them: 
The value chain of cementitious building materials starts 
with raw material extraction, since the production of 1 t of 
cement clinkers - the burned semi-manufactured product 
- requires approximately 1.6 t of limestone and clay. This 
is of great importance for sustainable development raw 
mineral materials form the necessary long term material 
basis for the capital-intensive, investment security-depen-
dent cement industry.

In cement production, natural resources increasingly are 
replaced by secondary input materials as well as raw 
material extraction has steadily become environmentally 
compatible by improvements in quarry planning and quar-
ry technologies. Nevertheless there is further potential for 
optimizing raw material extraction and nature conservati-
on. In order to use the existing possibilities, employers and 
employees in the German cement industry are engaged - 
also in cooperation with further stakeholders, e.g. volunta-
ry nature conservation groups. The relation between raw 
material extraction, investment activity and nature protec-
tion is thereby a typical example of a field in which dif-
ferent interests can be effectively coordinated (BASTEN 
2002).

Raw material extraction is linked with substantial inter-
ventions in nature and landscape. However, the needed 
area is only temporarily used and raw material extraction 
can be fitted into adequate regional development strate-
gies. A three-part project based on this background and 
completed at the beginning of the 2003 dealt with the lin-
kage of extraction of cement raw materials and nature 
conservation (cf. BDZ / VDZ 2001; 2002; 2003). The results 
show that today, raw material extraction and nature con-
servation need not represent a contradiction: today more 
than 50 % of the former mining area has been converted 
to  nature conservation area. In addition, even active quar-
ries can play an important role for nature conservation:     

Tränkle, U.
AGLN Landschaftsplanung und Naturschutzmanagement
Blaubeuren | Germany
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With succession zones, which move within the quarry du-
ring the mining process, high-quality habitats may deve-
lop especially in regard to endangered species which are 
rarely found in the surrounding cultural landscape. Thus 
quarry can play crucial role for the preservation of the bio-
diversity (cf. e.g. TRÄNKLE 1997; BÖHMER / RAHMANN 
1997; RADEMACHER 2001).

However, there is a lack of suitable and especially generally 
accepted instruments – which can be utilized to measure 
the value of nature conservation of quarries in a compre-
hensible way and which can be adopted to the European 
and German systems of biodiversity indicators. To date, the 
available approaches for indicators do not consider the di-
versity of species and structures of active quarries as well 
as they are not suitable regarding their specific conditions 
and potentials(cf. RAW MATERIALS SUPPLY GROUP 2001; 
2006; BENNETT 2002) oder sind nur technisch orientiert 
(FERNÁNDEZ / MÖLLERHERM 2004).

Objectives and Approaches in the Project

The initiative for sustainability in the German cement 
industry – collectively supported by the Socio-political 

Working Group of the German Cement Industry (SPADZ), 
Federal German Association of the Cement Industry (BDZ), 
the German Cement Works Association (VDZ), and the In-
dustrial Union Building-Agriculture-Environment (IG BAU) 
and Mining, Chemical and Energy Industrial Union (IG BCE) 
– is concerned with this problem. With the project that is 
presented here, “Sustainability Indicators for an Integrated 
Management of Raw Material and Nature Conservation – 
Pilot Project in the Schelklingen Cement Plant”, the initiati-
ve wants together with the members of the Project-GbR to 
tackle the development of sustainability instruments with 
specific view towards biodiversity and the improvement of 
harmonization of material extraction and nature conserva-
tion.
The project’s aim is to optimize the balance of raw materi-
al extraction and nature conservation. For this, indicators 
for the qualitative and quantitative measurements of bio-
diversity were developed and tested. This has been done 
in order to make it possible to measure both the technical 
nature conservation value of mining sites, and the effects 
of nature conservation measures before, during and after 
mining. The indicators then were integrated into a Biodi-
versity Action Plan and a Species Action Plan; these inte-
grate deficit analysis, research, monitoring and sanction 
planning - including cost estimations - and thereby support 
the possibilities and objectives of existing planning instru-
ments and especially their ecological contents.
A fundamental element of the project is the indicators’ 
tailoring to the specific conditions and potentials of mining 
sites, so that there is a balance of the requirements of the 

quarry operation’s practice and nature conservation. For 
this, a monitoring program which can be enforced during 
the mining process should also have been developed. An 
important aspect regarding the “suitability for daily use” 
was the transferability to further cement industry loca-
tions, as well as to other stone and earth industries, which 
were to be examined in the course of the project. Finally, 
the indicators regarding potential interfaces for impact re-
gulations under nature conservation law were to be tested 
for eco accounts.

As an investigation area for the execution of the model 
project, the Vohenbronnen quarry - including its direct 
surroundings - at the HeidelbergCement Corporation’s 
Schelklingen cement plant was selected (see figure 1). 
This mining site has been well suited because test results 
from 1993 were already available. As such, these results 
could be consulted for reference values in the course of 
the project’s indicator testing. On this basis, references 
were also derived for the advancement of eco accounts 
during the mining of raw material. 

Technical support was carried out by an advisory board 
during the entire course of the project, in which repre-
sentatives from authorities, science, industry, unions and 
nature conservation federations were involved (see the 
appendix for more details). Beyond that, a workshop was 
held with experts of companies and federations of diffe-
rent stone and earth industries, in order to discuss the re-
sults and examine their transferability.     
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Outcomes of the Project
Biotope, Flora and Fauna

Within the model project, a detailed stocktaking of na-
ture and landscape via several theses and indepen-

dent investigations took place in 2006 and 2007. Extensive 
data concerning biotopes, flora, birds, amphibians, dra-
gonflies and butterflies was collected. This stocktaking 
took place both within the mining site (surface of 100.9 
ha) and in a surrounding area of 500 m, starting from the 
quarry’s edge (surface of 324.5 ha) (cf. Figure 2). With the 
biotopes and flora, a comparison with the data collected in 
1993 took place. Additionally, abiotic location factors were 
raised within the quarry, and the creation and applicabili-
ty of the GIS-based habitat aptitude maps was discussed. 
Furthermore, existing nature reserves and superordinate 
plans as well as the historical landscape development was 
analysed for a wide section of the landscape.

In 1993, there were 380 plant species accounted for in the 
quarry and 433 plant species accounted for in the surroun-
ding area. In 2006, there were 368 plant species accounted 
for in the quarry and 444 plant species accounted for in 
the surrounding area. Thus, the quarry attained 87.8 % and 
82.9 % of the number of species in the surrounding area, 
respectively. The number of endangered species was at 12 
in 1993 and at 11 in 2006. In the surrounding area, 28 and 27 
endangered species could be accounted for, 
respectively.       

Figure 1: Investigation area with the Schelklingen Cement Plant’s Vohenbronnen quarry
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Altogether, 67 bird species could be observed in the quarry 
and its surrounding area. In the quarry, a total of 55 bird spe-
cies could be accounted for: 43 species of breeding birds, 
15 nourishment visitors and 6 migrants. In the surrounding 
field, 60 species were accounted for, among them being 
38 breeding birds, 24 nourishment visitors and 2 migrants1. 
Bird species of the open and half-open cultivated lands-
cape live predominantly in the quarry. The wheatear (2-3 
breeding couples) and the little ringed plover (4-5 breeding 
couples) breed within the area of the open crushed rock 
surfaces and screes. Altogether, 22 (33 %) of the observed 
bird species are endangered; 5 (8 %) bird species are listed 
in Appendix I of the Conservation of Wild Birds Directive.

1 The total amounts of the bird species within the 
quarry and its surrounding area is lower than the identified 
sum as there are duplications of some species.

In the context of butterfly collections in 2005 and 2006, 
a total of 46 butterfly species could be registered in the 
quarry and its surrounding area. 39 species were obser-
ved in the quarry and 33 species were in its surrounding 
area. In the regional red list for the Swabian highlands, 2 
species are listed as endangered. Ten species are listed in 
the early warning list. State-wide, 7 of the proven species 
are considered endangered and 14 are on the early war-
ning list. The red list for the Federal Republic of Germany 
sees the Melitaea didyma (red fritillary) listed as strongly 
endangered, and 9 species as endangered. Eight species 
are listed on the early warning list.

9 amphibian species could be accounted for, whereby all 
9 kinds of species appeared in the quarries’ waterbodies 
and five species were in the surrounding area. Three spe-
cies are strongly endangered and 3 species are listed on 
the early warning list.
Altogether, in the context of the investigation, 14 dragon-
fly species were accounted for. Eleven species occur 
in the quarry and three species are in the surrounding 
area. Three species are endangered. The endangered      

Figure 2: Investigation area for the collection of biotopes, flora and fauna. Red line = Boundary of the investigation area
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drangonfly species’ are confined to the quarry as well.

Summarizing can be stated that despite the smaller area 
of the quarry in comparison with the analysed surround-
ing area the quarry possesses similar figures of animal and 
plant species. Furthermore the quarry reveals significant 
higher numbers than the surrounding are regarding endan-
gered butterfly amphibian and dragonfly species.    

Biodiversity Indicators in Europe

For the integration of the set of indicators – developed 
in the context of the model project – the national and 

Europe-wide biodiversity indicators currently available 
were evaluated. A special emphasis has been put on the 
Europe-wide monitoring program SEBI 2010, with a set of 
26 single indicators, and on the national strategy for biolo-
gical diversity in Germany, with 19 single indicators. A part 
of the suggested indicators could be taken over as a basis 
for the project. This particularly covers the indicators from 
the part “current state and tendency of biological diversity 
and its properties”.      

Figure 3: Representation of the location of the “Largest Width/Length” two lines transect. Legend: Green: Biotopes of the surrounding area, 
Red: Biotopes of the quarry. Buffer classified according to buffer width of 10 m to the right and left in gradated green.
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Monitoring

The development of a significant and practicable monito-
ring program was another central component of the pilot 
project, as only a long-term application of the developed 
indicators allows to draw conclusions regarding the deve-
lopment of the biodiversity of a surveyed area and there-
by a data-supported prognosis about the development of 
plant and animal species. For the implementation of such 
monitorings, different methods are initially considered. In 
the course of the project, three methods were examined in 
greater detail and discussed:

•	 data	acquisition	of	the	complete	mining	site	and	its		 	
 surrounding area,
•	 data	acquisition	with	the	use	of	transects	 
 (3 versions) (cf. exemplary Figure 3) and
•	 data	acquisition	with	the	use	of	continuous	surfaces.

Establishing continuous surfaces is especially not recom-
mended due to the mining progression.

The evaluations of the transect method characteristics 
clearly show that the fluctuations between the different 
transect variations can be very substantial. The statistical 
security of the method cannot be guaranteed. Moreover, 
different indicators are based on setting up a ratio, for ex-
ample the surface of the migrational biotope to the surface 
of the quarry. Independent from the statistical security, 
these indicators cannot be determined sufficiently by the 
transect method. Data acquisition of the entire mining site 
and its surrounding area is the method linked with the high-

est effort. However, it clearly delivers the best findings that 
do not contain any uncertainties. Every one of the formu-
lated indicators can be calculated without restriction on 
the basis of this data acquisition. With the advantage of a 
more comprehensive and statistically secured data base, 
the analysis of the entire mining site and its surrounding 
area is the recommended monitoring method despite the 
higher expenditure.

Policies for Investigation Methodology  
and Coverage

Recommendations concerning investigation methodolo-
gy and scope have been compiled; containing a gra-

ded research program for the determination of the basic 
data based on the volume of the mining site. The scope 
depends on generally accepted technical standards; but 
reduced to a certain extent. The following groups of spe-
cies are suggested as being standard: Habitats and flora, 
avifauna, amphibians, dragonflies, butterflies and moths. 
The coverage is differentiated by the size of the mining site 
(see Table 1).

Defining of Habitats

The great importance of quarries for the protection of 
species and biotopes primarily is based on the multi-

plicity of small-scale interlocking partial habitats and/or 
development areas for flora and fauna of different ages 
in the spatial and temporal context. In order to make both 
long lasting monitoring possible within a mining site and   

Mining Site /     
Size

Biotope Flora Avifauna Amphibians Dragonflies Butterflies

Very large 
mining sites 
(> 50 ha)

X
(A/U)

X
(A/U/TK)

X
(A/U)

X
(A/U)

Optional
(A/U)

Large 
mining sites  
(> 25 - 50 ha)

X
(A/U)

X
(A/U/TK)

X
(A/U)

Optional
(A/U)

- -

Mid-sized 
mining sites  
(> 10 - 25 ha)

X
(A/U)

X
(A/U/TK)

Optional
(A/U)

- - -

Small 
mining sites  
(< 10 ha)

X
(A)

X
(A/TK)

- - - -

Table 1: The graded determination of the basic data based on the volume of the mining
site’s research program.  
X = Investigation is standard, M = Mining site, S = Surrounding area, TM = Topographic Map 1:25,000)
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INDICATOR EVALUATION

„Habitats“ Indicator Set

Habitats Portion

Number of Habitats Var. 2 Number of habitats in the mining sites / Surfaces of 
the mining sites

Reuse Portion

Reuse Var. 7 Surfaces of the mining site with reuse of nature 
conservation (ha) / Surfaces of the mining sites with 
reuse of cultural landscape (ha) / Surfaces of the 
mining sites (ha)

Migratory Biotypes Portion

Surface section of the migratory biotopes Var. 1 Surfaces of the migratory biotopes of the mining sites 
(ha) / Surfaces of the mining sites (ha)

„Diversity of Species“ Indicator Set

Species Figures Portion

Species figure Var. 2 Species figures of plant species on the mining site / 
Surface of the mining site (ha)

Species figure Var. 3 Species figure of the plant species on the mining site / 
Species figure of the plant species in the surrounding 
area 

Species figure Var. 4 Species figure of selected animal groups on the 
mining site / Surface of the mining site (ha)

Species figure Var. 5 Species figure of selected animal groups on the 
mining site / Species figure of selected animal groups 
in the surrounding area

Special Species Portion

Portion of endangered species Var. 5 Portion of endangered species on the mining site / 
Portion of endangered species in the surrounding area

Figure of endangered species Var. 7 Figure of species on a specified taxoceonisis-related 
species list / Total species figure of a specified 
taxoceonisis-related species list

Types of Species Action Plans Sources and/or individual figure of the types of 
Species Action Plans

35

comparability between the mining sites possible, standar-
dized guidelines were compiled for the boundary of mig-
rational biotopes and partial habitats. The following stan-
dards are formulated:

•	 Partial habitats, which cannot be classified as  
 biotope species due to missing or partial flora/vege
 tation, are systematically classified as “partial  
 habitats”.
•	 Partial	habitats	which		
 exhibit sufficient vege 
 tation, but do not  
 correspond to the  
 prevalent biotope  
 classifications due to   
 the inability to classify  
 the dominant plant   
 species as societies.
•	 If	an	informal	clas
 sification is possible 
 due to unconstrained 
 biotope codes, these 
 classifications are to be 
 consulted.

Development of  
Biodiversity Indicators

A central component of the 
project was the deve-

lopment of a meaningful and 
practicable indicator set, with 
which the biodiversity and its 
dynamics can be measured 
and evaluated. Since the cur-
rent existing national and Eu-
ropean biodiversity indicators 
could only be applied to parts 
of the project, unique indi-
cators were developed. As 
such, the potential indicators 
can be arranged according 
to the three organizational le-
vels: The “Ecological System 
Level” (“Habitat” indicator 
set), the “Organism Level” 

(“Biodiversity” indicator set) and the “Genetic Level” 
(“Genetic Diversity” indicator set).

In an initial step, 56 indicators were provided, whereby a 
total of 31 indicators are related to the “habitats” indicator 
set (3 on the “habitats” portion, 9 on the “reuse” portion, 
5 on the “migratory biotopes” portion, 7 on the “endange-
red biotopes” portion and 7 on the “structural diversity     

Table 2: List of the selected indicators
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and abiotic factors” portion). The “diversity of species” in-
dicator set contains a total of 21 indicators. Of these, 5 are 
allotted to the “species figures” portion, 7 to the “popula-
tion sizes” portion, 8 to the “valuable species” portion and 
1 to the “disruption of characteristic species” portion. The 
“genetic diversity” indicator set is not divided further and 
contains a total of 4 indicators. With the development of 
the indicators, the deduction of the achievement of objec-
tive values turned out to be one of the most critical points.

From the total of 56 indicators, 10 indicators could be se-
lected due to extensive data analyses and discussions; 
these indicators are classified as suitable and should 
therefore be tried in the context of a test phase (cf. Tab. 
2). In the “habitats” indicator set, they contain three indi-
cators, whereupon every single indicator originates from 
the “habitats”, “reuse” and “migratory biotope” portions. 
The “species diversity” indicator set contains a total of se-
ven indicators, of which four indicators are assigned to the 
“species figures” portion and three indicators are assig-
ned to the “valuable species” portion. 

As easily identifiable indicators that are distinguished as 
Indicator Species Figure Var. 2 and Species Figure Var. 3, 
they can thereby be used as basis indicators. Another 18 
additional indicators were selected which, however, are 
mostly currently limited in their applicableness due to la-
cking derivability in the target achievement’s value. For 
each of the selected indicators, a designation was develo-
ped which displayed the indicator in a formula-like manner, 
with a unity and accuracy, objective, monitoring, the achie-
vement of objective values and scaling. Finally, the value of 
the indicator was calculated for the Vohenbronnen mining 
site.

Achievement of Objective Values

With the development of the indicators, the deduction 
of the achievement of objective values turned out to be 
particularly demanding point. Despite the data that is ex-
tensively available from mining sites, the achievement of 
objective values – particularly regarding fauna - are not 
sufficiently repairable, since, despite the extensive data, 
the data records are too heterogeneous and incomplete. 
Despite principally good applicability, several of the dis-
cussed indicators had to at least be provisionally excluded 
due to the reasons listed above. An example of this is the 
indicators, which fall back to population figures of animal 
or plant species.

Local Biodiversity Action Plan

Alongside the indicators, a Local Biodiversity Action Plan 
was compiled for the Vohenbronnen quarry; it consists of 
a Habitat Action Plan and a Species Action Plan. The crea-
tion of a sanction and development plan is an objective of 
the Local Action Plan; it is to include the different national 
and local concepts regarding objectives and sanctions. 
After having evaluated these objective and measurement 
concepts, and with consideration for the local conditions, 
Habitat Action Plans for “temporary to perennially small 
waterbodies with periodically wet pioneer and ruderal me-
adows” and “lime neglected grasslands” were positioned 
for the migrating biotope complex of the Vohenbronnen 
quarry. The Species Action Plans were developed for the 
following five animal and plant species: The dragonfly spe-
cies Orthetrum Coerulescens (black tail skimmer), the bird 
species Crex Crex (corn crake), Perdix Perdix (partridge), 
Bubo bubo (eagle owl) and Charadrius dubius (little ringed 
plover), and the plant species Linum Flavum (yellow flax).

Interfaces for Impact Regulations and Eco-
Accounts

Finally, the project’s interfaces for impact regulations and 
eco-accounts were compiled and discussed. The deve-
loped indicators apply to the operating mining sites and 
their respective vegetated and/or renatured surfaces and 
take no direct reference to extended planning. However, 
four interfaces can be derived: The monitoring for the in-
dicators concurrently serves the quality assurance of the 
compensation measures from the impact regulation. The 
intended promotion of renaturing methods directly affects 
the method of compensation measures. The implementati-
on of the indicators can be consulted as reconciliation for 
the compensation of the delay in time. The indicators also 
facilitate, among other things, the protected European me-
thods, whereby potential conflicts can develop as a result 
of further dismantling.

Transferability

In the context of the development of indicators, all availa-
ble data has been conducted and reviewed for its usa-

bility with regard to the different indicators. This extensive 
examination shows that despite the heterogeneous data, 
the indicators can be transferred to other stone and earth 
industries. This arose, as the indictors have been adap-
ted successively to the level of complexity of indicators 
developed by the EEA during the project (2007) from quiet 
complex ideas and designs.     
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Additionally, the project was introduced and discussed at a 
particularly accomplished company workshop, with repre-
sentatives from companies and associations belonging to 
other branches of the stone and earth industry. This event 
showed that for the majority of the companies, the biodi-
versity in mining sites is classified as a chance (and not as 
a risk). Most of these companies are planning or at least 
discussing the implementation of sustainability indicators. 
Nevertheless, during the workshop it became clear that 
conditions for implementing the indicators and monitoring 
programs differ in a wide range between the individual in-
dustries and companies. The developed indicators taking 
the Schelklingen cement plant as an example seem to be 
a huge advancement towards feasible instruments. Howe-
ver, an adjustment to different preconditions is still neces-
sary and the shown approaches for biodiversity indicators 
have to been tested in different mining sites.

Conclusion

The results and experiences of the project show that 
indicators and monitoring programs based on these 

indicators can be a suitable instrument to measure and va-
lue biodiversities and their development in quarries of the 
stone and earth industry, as long as these instruments are 
adapted to the specific conditions of such mining sites. The 
indicators suggested by the European Union do not fulfil 
the required specification yet. To this regard, clear impro-
vements could be achieved in the course of the project.

Nevertheless, the need for further research exists. As 
such, the developed and selected indicators have to pass 
a trial period in different mining sites (wet and dry soil ex-
cavation, different rocks, sizes and natural environment si-
tes) as many as possible. Furthermore, the achievement of 
objective values has to be verified for each indicator.

Actually, what remains is a further differentiation and ad-
justment of the developed methods for the transmission to 
other plants and companies and especially to other stone 
and earth industries with their own specific conditions. 
However, the results of the project give reason to the pos-
sibility of the development of a general system of indica-
tors meeting the local conditions. Future works should fo-
cus their attention on this. Professionals circles should be 
included in the further development of the project results.
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Pre-Feasibility Study on the development of a new  
Limestone Quarry in Northern Maryland, USA

The Lehigh Cement Company operates nearby the Town 
of Union Bridge in North Maryland, USA a Cement Plant 

(Union Bridge Plant). The plant is mainly supplied by the 
adjacent Union Bridge Quarry. In the near future cement 
rock from the deposit at Union Bridge will be completely 
extracted and the open pit must be closed. For long term 
supply of the plant with high quality limestone it is intended 
to develop the deposit at New Windsor and open up a new 
quarry. The deposit is located in a distance of approx. 4.8 
miles southeast of the Union Bridge Plant. The total pro-
perty, owned by Lehigh Cement Company, covers approxi-
mately 796 acres of ground, building a shallow valley with 
meadows, trees and wetlands. During the main operating 
stage the New Windsor Quarry should produce approx. 3.5 
to 4.0 Million tons of limestone per year.

Objective of the rendered pre-feasibility study was to 
evaluate and discuss the options of the initial quarry de-
velopment in a first step and to suggest an expedient and 
economic alternative for the quarry expansion. Based on 

these considerations a preliminary mine planning was 
performed in a second step, under special consideration 
of all required technical and geo-specific demands. This 
particularly included a quality-based mass balancing with 
regard to the economical development of the quarry.

Due to the long term location bound of the plant facilities 
and equipment as well as the required infrastructure the 
planning of the New Windsor quarry requires a detailed 
and well-founded investigation having regard to a sustai-
nable operational efficiency.
In this context further aspects like i.e. the analysis of the 
initial pit development (exposure planning), handling of 
overburden, dewatering activities, location of the primary 
crusher, internal and external materials handling, process 
control / quality management and stockpiling become im-
portant.

The study reflects one option for mining the New Windsor 
field and was - based on available and provided data - sup-
posed as the assumed best solution with regard to techni-

cal and economical aspects. Anyway, 
there are a lot of other possibilities 
which can be considered. Following 
this pre-feasibility study a detailed 
mine planning should be carried out 
even with regard to the quality distri-
bution and the long-term development 
of the quarry, aimed on maximizing 
extractable cement rock.
All available data / information were 
provided by Lehigh in form of digital, 
written, cartographic and photogra-
phic material and were acquired and 
supplemented during several visits on 
site. 
The deposit at the New Windsor field 
was well explored through a large 
number of drillholes, which provide 
required geological information for 
the further proceedings within the 
frame of the mine planning and geolo-
gic modeling. 

Tudeshki, H. | Roßbach, S.
MTC - Mining Technology Consulting
Clausthal | Germany

Figure 1: Topographical overview of the project areat
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General Procedure

For processing of the above mentioned tasks of the study 
the following investigations and/or works were carried 

out:

•	 Acquisition	and	processing	of	project-relevant	data
•	 3D	Visualization	of	the	topography	
•	 3D	Visualization	of	the	geology	based	on	drill	hole	
 database
•	 Generation	and	visualization	of	a	3D	block	model	
 including the quality distribution (CaO, MgO) in the 
 deposit
•	 Discussion	and	estimation	of	the	quality	distribution	
 regarding to blending purposes, the optimal mine 
 layout and the primary crusher position
•	 Evaluation	of	the	primary	crusher	location
•	 Quality-based	mine	development
•	 Calculation	of	extractable	masses	(mass	balance)

3D Modelling and Geological Situation

The digital terrain model of the New Windsor field was 
generated by using digital topographic data and builds 

the basis for the further proceedings.
Figure 2 shows the generated 3D model of the surface si-
tuation including property boundary (white line), blast limit 
(red line) and infrastructure (blue lines) supplemented by 
drillholes.

The geologic information containing the quality distribu-
tion (MgO / CaO grades, rock types) of the New Windsor 
deposit was extracted from a borehole database. 
The limestone deposit is located near the Town of New 
Windsor, extending in south-eastern direction. The desti-
ned mine field is owned by Lehigh Cement Comp., which 
is permitted to extract rock is this area. The mining field 
covers an area of approximately 186 acres.
The limestone deposit has been explored through nu-
merous core drillings. The geologic analysis shows a high 
dip of approx. 55 degrees and in-depth alternating se-
quence of high quality limestone and dolomite. The deposit 
is laterally bordered by so called shale rock formations; 
the outcrop strikes approx. 28 degrees NE.
The 3D illustration of the ore body reveals that the steep 
dipping dolomite formations show an increasing thickness 
in Northeast direction. Referring to this, the deposit shows 

high variations in quality, which have 
to be considered within the mine  
planning procedure, due to guarantee 
the supply of the Union Bridge plant 
with raw material in adequate quality 
and quantity.

Figure 3 shows a 3D model of the 
steep dipping rock formations at the 
New Windsor deposit, looking sou-
th. The limiting shale formations are 
displayed in green color. In the fo-
reground the increased thickness of 
the dolomite formation is visible. High 
quality limestone is displayed without 
color (transparent), located between 
the dolomite and shale rock.

In a next step of planning a block mo-
del was generated to show the thick-
ness distribution of the overburden. 
The model was calculated by using 
the cross sections and borehole data 
as basis. Between the respective 
sections the overburden thickness 
was averaged and visualized as   

Figure 2: Digital terrain model of the New Windsor Mine field, looking N
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accordant blocks. 

Figure 4 shows the block model of the overburden situation 
within the mining area. Overburden volumes which have 
to be removed were calculated and designated within the 
scope of the quarry planning procedure.

In order to produce a meaningful block model, containing 
estimated ore and waste values, a data base is required 
that was created out of provided geologic data from drill 
core logging. The first step in building the block model, for 
any variable, is to produce a detailed geologic interpretati-
on that can be converted into a three dimensional geologic 
solid model. Therefore the model limits have to be chosen 
which were extracted out of the core data and the cross 
sections cutting through the deposit (Figure 5).

Referring to the quarry design the block size of the model 
was determined to 50 x 50 x 50 ft in accordance to the bench 
height of the several levels. Following figure illustrates the 
block model of the New Windsor deposit showing CaO (Fi-
gure 6) and MgO (Figure 7) grades.

The geologic block model shows that in the northern 
section of the limestone deposit low quality limestone is 
dominant which must be blended with high quality ma-
terial from the southern quarry field. Pursuant to first 
estimations there are adequate masses in the deposit 
to guarantee a constant rock quality for supplying the  
Union Bridge plant.      

Figure 3: 3D model of the subsurface of the New Windsor deposit, looking S

Figure 4: Block model of the overburden situation at the New Windsor mine 
field, looking N

Figure 5: Exemplary cross-sectional view through the New Windsor deposit 
(green=shale, blue=dolomite)
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Mine Planning
General Objectives

Based on the assignments of tasks the general  
objectives of the quarry development can be stated as  

follows:

•	 Complete	extraction	of	mineable	reserves	as	far	as	
 expedient from technical and economical point of 
 view.
•	 Blending	of	high	and	low	quality	material	should	be	
 assured all time of the quarry lifetime
•	 Finding	the	best	opening	location	with	regard	to	
 blending purposes and the overland transport 
 concept from the site to the Union Bridge plant
•	 Finding	the	best	solution	for	mine	development	with	
 regard to blending purposes
•	 Optimization	of	the	transport	roads	due	to	reducing	
 transport costs;
•	 Guarantee	of	a	long-term	accessibility	of	the	deposit;
•	 Localization	of	the	optimal	primary	crusher	location

Intended Quarry Development

The designated total quarry area is situated completely 
on Lehigh-owned property and is bounded by adjacent 

roads (Old New Windsor Rd, Route 31) and the Town of 
New Windsor in the North.
The area covers approximately 796 acres of ground; the 
intended blast limit, on which the preliminary planning is 
focussed on, measures approximately 168 acres.

The quarry development and associated mining processes 
will be performed due to the present operational practice, 
like i.e. at the Union Bridge quarry. After selective remo-
val and lateral storage of topsoil and afterwards removal 
of overburden the high quality cement rock gets mined by 
using drilling and blasting technology. Blasted rock gets 
loaded by wheel loaders and transported by haul trucks to 
the primary crusher. 

Primary Crusher Location

With regard to the long-term mining activities at the New 
Windsor quarry the optimal location of the primary crus-
her is important due to economic aspects and even with 
regard to the considered transport concept from the site 
to the Union Bridge plant. The primary crusher location 
stands in close interconnection with the quarry develop-
ment as well as requirements for the smooth mining ope-
ration. Therefore the crusher should be commissioned as 
soon as possible.
In our planning we have chosen the primary crusher lo-
cation at an elevation of 350 ft amsl approximately in the 
centre of the total mining field. From this it follows that the 
transport distances both from the SW and NE mining fields 
to the crusher become minimized. This location seems to 
be optimal with regard to the first mining phase, later when 
the quarry will be expanded to SE direction and to deeper 
levels the crusher should be relocated.
The crushed limestone is transported by an inclined belt 
conveyor via a conveyor ramp to the surface level, where 
the material is transferred to the connected/associated 
transport facility (overland belt conveyor or RopeCon). The 
ramp for the belt conveyor from the crusher to the surface 
has to be build by blasting within the development of the   

Figure 6: Block model of the New Windsor deposit showing  
CAO grades

Figure 7: Block model of the New Windsor deposit showing  
MGO grades

TRANSFER OF TECHNOLOGY

Issue 01 | 2008



43

first and second mining levels. The crusher gets feeded by 
haul trucks from the 400 ft level.

Fundamentals of mine layout and 
mine modeling

The following shape parameters were used for the plan-
ning of the New Windsor quarry. The basic layout gui-

delines have been taken over from the Union Bridge quarry 
except the first overburden / stripping level.

•	 Vertical	distance	between	the	levels	/	 
 bench height: 50 ft
•	 Width	of	ramps:	80	ft
•	 Ramp	gradient:	10	%
•	 Width	of	berms	(end	berms,	safety	benches):	25	ft
•	 Slope	angle	within	limestone:	78°
•	 Slope	angle	within	overburden	/	topsoil:	45°
•	 Levels	in	total	at	450	ft,	400	ft	…	200	ft	amsl	(deepest	
 level: 200 ft)

Mine design and mass balancing

Basis for the selection of the optimal mine development 
provide the volume and mass balancing, which were 

accomplished for several mining phases. The mining limit 
was chosen due to guarantee a minimum of shale / waste 
to be mined.

The geologic model of the New Windsor deposit shows 
that there is more high quality material in the southern 
area of the site. To the north the dolomite thickness incre-
ases significantly. Against the background of this fact low 
material (dolomite) from the northern deposit area must be 
blended with high quality material from the southern area, 
to ensure a constant quality of cement rock for supplying 
the Union Bridge plant. Within the quarry layout proposed 
in the following description blending is always ensured du-
ring mine expansion up to the end of the quarry lifetime.
This need for blending as well as the horizontal quality 
distribution in the New Windsor deposit has a direct influ-
ence on the location of the initial development area which 
was chosen approximately in the centre of the mining field. 
Also the primary crusher was located in this area.
Starting at the initial development area the quarry gets pa-
rallel expanded in two directions, to the North and to the 
South, as shown in Figures 9 to 16 . 
The calculation of mineable limestone show that the mine 
design within the proposed layout provides a raw material’s 
basis for approximately 20 years (based on 4 Mt/a), res-
pectively 37 years when the quarry gets expanded in the 
SW area as shown in Figure 20.      

Figure 8: Location of the primary crusher
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Figure 9: Phase 1:  
Initial development area of 
the	New	Windsor	Quarry	and	
location of the primary crusher 
(+ 350 ft amsl)

Figure 10: Phase 2: 
Development/horizontal 
expansion of the NW 
quarry in NW and SE 
direction, expansion of 
+400 ft level

Figure 11: Phase 3:  
Development of +350 ft 
level in the N and S field

Figure 12: Phase 4:  
Expansion of +350 ft level 
in the N and S field

Figure 13: Phase 5:  
Development of +300 ft 

level in the S field

Figure 14: Phase 6:  
Expansion of +300 ft level 

in the S field, develop-
ment of +250 ft level in the 

N field

Figure 15: Phase 7:  
Development of +200 ft 
level in the S field and 
development of +150 ft 

level in the N field

Figure 16: Phase 8:  
Ultimate pit design within 

the mining limit
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Within the ultimate pit design inside the initial blast limit, 
as shown in Figure 6, the extractable cement rock mas-
ses were calculated to 78.10 Mio. t, resulting in an average 
quarry lifetime of approximately 22.5 years or respectively 
19.5 years (based on an annual production of 3.5 Mio. t of 
rather 4 Mio. t).
Figures 17 and 18 show the waste material distribution 
throughout the deposit (shale and dolomite) which must be 
blended with high quality limestone.

As the drilling results in the south-eastern part of the depo-
sit show, there are large reserves which can be extracted. 
If the quarry expands in horizontal direction and down to 
a deep level of -100 ft msl (Figure 19), approximately ad-
ditional 70.63 Mio. t of limestone can be extracted, which 
means another 20 years (18 years) of mine lifetime. There-
fore, approximately 7.70 Mio. t of shale rock (Figure 20) and 
0.92 Mio. t of dolomite accrue and must be blended with 
high quality material or respectively hauled to the waste 
dump.      

Mass Balance

Overburden  
[Mio. m³]

Dolomite  
[Mio. m³]

Limestone  
[Mio. m³]

Limestone Tonnage  
[Mio. t]

Phase 1 0.4 0.13 0.65 1.69

Phase 2 1.2 0.47 3.65 9.49

Phase 3 0.0 0.11 0.38 0.99

Phase 4 1.4 0.97 3.64 9.46

Phase 5 1.7 2.11 5.39 14.01

Phase 6 1.0 1.80 8.46 22.00

Phase 7 0.0 2.34 5.91 15.37

Phase 8 0.0 0.48 1.96 5.10

Total 5.70 8.40 30.04 78.10

Table 1: Mass Balancez

Figure 17: 3D model of the ultimate pit design (Phase 1) with SHALE 
formations, looking N

Figure 18: 3D model of the ultimate pit design (Phase 1) with  
DOLOMITE formations, looking N
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Summary and Recommendation

The Lehigh Cement Company operates nearby the Town 
of Union Bridge in North Maryland, USA a Cement Plant 

that is mainly supplied by the close-by Union Bridge Quarry, 
and which reserves will be extracted within a few years. 
For long term supply of the Union Bridge Plant with high 
quality limestone it is intended to develop the deposit at 
New Windsor and open-up a new quarry. The deposit is 
situated in a distance of approx. 4.8 miles southeast of the 
Union Bridge Plant, near the Town of New Windsor. The to-
tal Lehigh-owned property covers approximately 796 acres 
of ground which builds a shallow valley. During the main 
operating stage the New Windsor Quarry should produce 
approx. 3.5 to 4.0 Million tons of limestone.

The pre-feasibility study on hand consists in several sys-
tematic steps. Based on Lehigh-provided data (primarily 
bore hole logs, bore hole database, topography, infrastruc-
ture etc.) several 3D models were generated, comprising 
the topographic situation as well as the geology of the New 
Windsor deposit. For estimation of the rock quality and its 
distribution within the mining limits block models were cal-
culated showing CaO / MgO values and overburden thick-
ness distribution. Based on these processed information a 
preliminary quarry development was performed including 
the location of the primary crusher. The primary crusher lo-
cation was determined due to the intended overland trans-
port concept from the quarry site to the Union Bridge ce-
ment plant as well as to the need for minimizing transport 
distances within the quarry. Following the several quarry 
models extractable masses / volumes (limestone, shale, 
dolomite, overburden) were accounted for the proposed 
development steps of the quarry. These findings can or 

rather should be taken as a basis for a detailed 
mine planning.

Within the supposed mining limit a total tonnage of appro-
ximately 78.10 Mio. t of limestone can be extracted from 
the deposit. The quarry expansion in the SE field will provi-
de another 70.63 Mio. t of limestone.
After this stage of planning it is recommended to carry out 
a detailed mine planning under special consideration of 
new findings (bore hole data, infrastructure, mining limits 
etc.) and even with regard to the quality distribution in the 
New Windsor deposit. In this context blending is an impor-
tant aspect which must be kept in mind. Following the pre-
liminary estimation of the quality distribution in the mining 
area, it is all time assured to blend low quality material / 
waste with high quality limestone within the assumed mi-
ning limits. Taken into account that blending material can 
also be provided by other Lehigh quarries it should be as-
sured that the exigencies of the Union Bridge plant can 
totally be accomplished

Figure 19: Expansion field in the SW area, ultimate pit design Figure 20: 3D model of the ultimate pit design with southern expansion 
area showing SHALE formations
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Earth-Shattering Production
HB 10000 ProCare

The Most Powerful Breaker on the Planet

Atlas Copco takes productivity to a new dimension with the HB 10000 ProCare.  
Weighing a massive 10 metric tons, this giant is the world’s most powerful 
production series hydraulic breaker.*
Powerful enough for primary rock breaking. Powerful enough to substitute for certain  
drilling and blasting applications. Powerful enough to get through the hardest rock faster.

Committed to your superior productivity.

*Based on AEM power rating system.

Atlas Copco Construction Tools
www.atlascopco.com
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TRANSFER OF TECHNOLOGY

Issue 01 | 2008

http://www.atlascopco.com


48

Excursion of the Institute of Mining of the 
Technical University of Clausthal to Canada  
- a Trip Report

„A clever man finds the best education while 
traveling.“ 

Following this principle of Johann Wolfgang von Goethe, 
this year’s big excursion abroad of the Institute of Mi-

ning of the TU Clausthal  was conducted to Cananda. The 
program, fro which lasted from 19 April to 4 May, included 
numerous visits to mines, as well as  visits to cultural and 
sightseeing highlights of the country. The excursion group 
consisted of a total of 22 students of the Faculty of Raw 
Material and Economic Sciences and two academic as-
sistants from the Institute for Mining. These excursions 
abroad, which on average are organized every three ye-
ars, are a valuable supplement to the broad and practice-
oriented study of raw material at the Clausthal University. 
Such a study visit offers the opportunity of expanding spe-
cialized knowledge on mining and to acquire knowledge on 
other countries and cultures.

Canada is one of the leading mining countries of the world 
and possesses rich resources of almost all mineral com-
modities. Consequently the dimensions of its mining acti-
vities are impressive and immense, both in terns of area 
as well as technically. The priority goal of the excursion 
was to get to know these dimensions and to gain insight of 
Canadian excavation methods and technologies. 

The present report documents the most important  
milestones and experiences of the journey.

On 19 April the excursion group started from Frankfurt 
Airport to Calgary, the starting- and endpoint of the tour 
through Canada, where it was initially greeted by wintery 
conditions and temperatures of -15°C and 50 cm of snow. 
The next day we continued in a motorcade consisting of  
five rented cars to Edmonton. After a short visit to the Uni-
versity of Alberta we had enough time for a sightseeing 
walk through the city and through the biggest shopping 
mall of the world. Our route then took us from Edmonton to 
Fort McMurray.     

Roßbach, S.
Department for Surface Mining and International Mining  
TU Clausthal | Germany

The Travel Route
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Muskeg River Mine

The first inspection of a mine in the Shell Oil Sands Mus-
keg River Mine was scheduled for the next day. The 

route to the mine proved to be quite adventurous due to 
the beginning snowstorm. Upon arrival, we were greeted 
in the office premises and got a comprehensive briefing on 
the operation of excavation of Oil Sands through a presen-
tation. The Muskeg River Mine in the Athabasa Oil Fields 
which is run by Albian Sands Energy Inc. lies approx. 75 km 
north of Fort McKay in the federal state of Alberta. Surface 
mining was inaugurated in August 2002, and in Decem-
ber of the same year already the first Bitumen-containing 
Sands was extracted. Currently the daily production of 
Heavy Crude Oil lies at around 155,000 US Barrel (corres-
ponding to approx. 24.600 m3). In the year 2007 the surface 
mine produced around 50 million US barrel of heavy crude 
oil, which accounts for approx. 5% of the total Canadian Oil 
production.
The Oilsand deposit is approx. 100 mil-
lion years old (cretaceous) and evol-
ved undersea through the cover of the 
Bitumen-containing Sands with an im-
permeable layer of clay rock. The ave-
rage slope angle of the oilsand horizon 
lies at 45 m and as such offers the best 
condition for a laminar excavation.
Altogether the Muskeg River Mine 
contains more than 5 billion US barrel 
of extractable Heavy Crude Oil (approx. 
790 million m3). Shell aims at extracting 
approx. 1.65 billion US barrel within the 
next 30 years; it is planned to increase 
the daily production to approx. 270,000 
barrel within the coming years.
In order to mine the oilsands in sur-
face mining, shovels and heavy Cater-
pillar- mining trucks (Type 797), with 
a loading capacity of more than 300 t 
are applied, the total production of raw 

material amounts to 500,000 t oilsands per day.
In order to part the heavy crude oil and the sand, the 
material is first mixed with warm water. In this process  
0.5 barrel water is needed for the production of one barrel 
of heavy crude oil. After separation the crude oil is trans-
ported for 300 km to the Scotford Upgrader. During the 
so-called upgrading process the long-chain hydrocarbon 
molecules are broken into short-chain molecule chains. 
After that the crude oil is ready for the subsequent refining 
process to the end product 
The procedure of processing  the oilsands is very cost-
ly and is only economical, because the cost of crude oil 
is currently high, standing at  approx. 120$ per barrel. In 
Muskeg River Mine the production costs of one barrel of 
oil stand are 35 to 40 US$.

Due to the bad weather conditions the excavation activi-
ties were reduced to a minimum, at the time of the visit 
of the excursion group. Therefore the inspection of the 
surface mining, which took place after the presentati-
on, was confined to the work shops and the stationary  
primary crusher in the periphery of the surface mining, due to  
safety considerations.    

Winterly Start of the Canada Excursion

Visitation of the Muskeg Mine in  
Canadas Athabasca Ölsand Fields
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A visit to the Mount Polley Copper Mine was foreseen for 
24 April. The route to this mine went through the Jasper 
National Park, where several stops at various viewpoints 
provided the opportunity of enjoying the nature and fauna, 
as well as the surrounding panorama of the mountains. 

Mount Polley Copper Mine

The Mount Polley Mine lies approx. 57 km northeast of 
Williams Lake in British Columbia and is owned by the 

Imperial Metals Corporation. The deposit at Mount Polley 
contains a porphyric Copper-Gold ore and is composed of 
complex intrusions, which evolved in the age of Trias. Each 
one of these intrusions reveals  distinct mineralisations, al-
ternating layers a breccia character. These zones are the 
core areas of the excavation activities. The total reserves 
of the deposit lie at 55.6 million t ore and contain an ave-
rage of 0.36% copper, 0.27g/t gold and 0.73 g/t silver. The 
daily output of the enterprise is approximately 20,000 t ore, 
resulting in a forecasted lifetime of the operation until the 
year 2015. 
The deposit was already discovered in 1963 and was con-
tinuously explored through drillings since 1966. The actual 
outcrop of the surface mining, as well as of the adjacent 
processing plant only started in 1996. The official inaugu-
ration was done on 13 September 1997. In 2001 the pro-
duction was temporarily closed down, since economical 
mining was not possible, due to the low price of copper 
and gold. Between 1997 and 2001, 75,296 t of copper and 
378,000 ounces of gold were extracted. In 2005 the posi-
tive results of explorations in the area of the highly con-
centrated northeastern zone of the deposit area lead to a 
re-opening of the operations. Currently about 350 persons 
are employed in the enterprise.
Currently at Mount Polley ore is extracted from four sur-
face deposits, the Cariboo Pit, Bell Pit, Springer Pit and the 
Wight Pit. Loosening of the rocks is done through drilling 
and blasting  (7,5 m borehole pattern, borehole diameter: 
250 mm). The Haufwerk is taken up with electrical shovels 

or wheel loaders and are loaded on dump trucks of 100 to 
150 t class and are transported to the primary crusher or 
to the stockpile. Within the following processing the mate-
rial is fed to a secondary crusher and milled with ball- and 
rod mills. In April 2008 the average mill throughput was  
19.835 t per day. The mill’s output is fed into the flotation, 
where the finished concentrate is produced and transpor-
ted to Steward and Vancouver by street trucks.
Aiming at finding an alternative procedure for production 
of metal, leaching tests of the highly concentrated ore ma-
terial from the Springer Pit were conducted between 2002 
and 2003. The results of the tests revealed that an average 
of approx. 78% of the copper contents of the ore could be 
brought out through leaching, for which a leaching durati-
on of 110 days would be necessary. Based on these positi-
ve results, in summer 2007, a leaching dump with a capaci-
ty of 250,000 t ore was established and 198,500 t copper ore 
with a copper content of 37 % from the Springer Pit  was 
installed. In March 2008 approx. 5 t of copper had been 
dissoluted from the debris, the electrolytic retrieval of the 
copper is still outstanding.
After a thorough introduction into the geology of the depo-
sit and the procedures of the Mount Polley Mine, the parti-
cipants of the excursion inspected the Springer Pit and    

Shovel & Truck - Technology in the Springer Pit

Mill circuit for ore processingOre processing ends with flotation
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had the opportunity to obtain first hand impressions of the 
excavation activities and the utilized equipment, as well as 
the processing plant and the recultivation activities. 

Following the visit of the Mount Polley Mine, the group 
proceeded to Vancouver, where they had two days with 
wonderful weather at their disposal, to explore the city 
and life in the metropolis of the pacific. Vancouver tower 
provided an excellent opportunity of an overview over the 
city, the harbour district and the rest of the surroundings. 
The Stanley Park encouraged long walks, and some of the 
participants of the excursion seized the opportunity of loo-
king at the city skyline and exploring the harbour with a 
motorboat.

On April 27 the group departed from Vancouver to Whist-
ler, where the 2010 Olympic Winter games will be held, and 
from there to Lilloet, where a visit to the Highland Valley 
Copper was scheduled for the next day. Again the group 
was briefed on the activities of the operation through a de-
tailed presentation, followed by an inspection of the open 
cast mine and the processing plant.

Highland Valley Copper Mine

The Highland Valley Copper Mine lies close to the village 
Logan Lake, which has a population of approx. 2,300 and is 
about 320 km east of Vancouver, in British Colombia. The 
enterprise itself is located around 17 km from the village. 
The grounds have an area of approx. 60 km² and as such it 
is the biggest copper open cast mine of Canada and one of 
the biggest in the world. 
The open cast mine is operated by (Highland Valley Cop-
per) and 97.5 % of it belongs to Teck Cominco and 2.5 % to 
Highmont Mining Company. HVC was founded in 1986, in 
order to operate Highland Mill, as well as the Valley and 
Lomex Pit under one leadership, based on a merger of Rio 
Algom and Cominco. Today HVC has a total of around 880 
employees.

The excavation is currently done in three open cast mi-
nes: the Valley Pit, which is the biggest operation with a 
span of 2.4X1.9 km, the Lornex Pit and the Highmont East 
Pit, which was reopened in 2005, after a production stop 
of several years. The deposit contains a hydrothermally 
shaped, porphyric copper ore with an average CU-content 
of 0.4 %. As a by-product mainly Molybdenum is obtained 
and processed to concentrate. The production is approx.  
179,000 metric tons of copper concentrate per year.
In the Valley Pit, as well as in other open cast mines, the 
dissolution of the ore from the mountain is done through 
drilling and blasting processes. Altogether four Bucyru-
sEnrie drilling appliances, drilling a pattern of 7 x 8 m with 
a borehole depth of 16,5 m each, are being operated to 
produce the drilling holes.  
Every blast consists of approximately 200 boreholes, 
ANFO is used as explosives. Loading is mainly performed 
through electrical operated shovels (4 P&H 2800 Shovels 
with a bucket capacity of 31 m³ as well as 2 BucyrusErie 
295-B1 Shovels with a 17 m³ bucket. Furthermore two Le-
Tourneau wheel loaders are operated (one L-1400 with a 21 
m³ bucket and one L-1850 loader with a 25 m³ bucket). The 
fleet of transport equipment consists of 31 CAT 793 Mining 
Trucks with a payload of 218 t as well as 14 CAT 789 Trucks 
with a payload of 172 t. The last mentioned will be repla-
ced until the end of 2008 through 7 new CAT 793 Trucks. All 
mining trucks are equipped with special skips that allow   

Harbor cruise in front of  Vancouver‘s  Skyline 

The ‚Steam Clock‘ in 
Vancouver‘s
district Gastown
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an increased payload of 15 t due to their light weight con-
struction. The debris gets trucked to a semi-mobile cone 
crusher within the open pit and is afterwards transported 
to the processing plant via a 2.8 km belt conveyor. Overbur-
den and waste rock are trucked to the off-pit dump site.

In order to produce the final concentrate product at the 
beginning of the ore processing stands a double-staged 
milling process. The first stage consists of 5 autogenously 
or rather semi-autogenously mills which are arranged in 
series, having a daily throughput of 5.400 t. In the second 

stage the material passes a circuit of 8 ball mills which  
generate a product ready for flotation. In four flotation cells 
the sulphide minerals and waste material are separated 
from each other; followed by a further flotation process 
where the separation of copper- and molybdenum concen-
trate takes place. By using vacuum drum filters most of the 
contained water gets detracted, the final dehydration to a 
residual moisture of 7 % takes place in a gas-fired heater 
system. The tailings are pumped in a 7 km long, three-lane 
pipeline system to the tailing ponds of the Valley Mine.

In order to increase the efficiency of the mobile devices, 
in spring 2008 a new GPS-supported Truck Control System 
was initiated. The control post was positioned at the upper 
border of the open cast mine. All running equipment in the 
open cast mine are equipped with an onboard GPS system 
and can be located and directed to particular usage sites   
by special software.
The operators of the open cast mine highly value occupati-
onal safety and protection of health. The operations follow 
high security standards, which are strictly followed by the 
personnel, with the result that Highland Valley Mine has 
obtained the status of the most secure open cast mine in 
British Colombia, based on the accident statistics of the 
past 13 years.

Impressed by the dimensions of the Highland Valley open 
cast mine, the group continues to its next target, the For-
ding River Mine in Elk Valley, which proved to be another 
highlight of the study tour. The route to the mine led the 
group through Revelstoke and Nelson, where the group 
spent two nights, to Elkwood, a small miner’s village.    

Highland Valley Copper Mine

Shovel and border slope of the pit

Ore processing plant of the Highland Valley Mine
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Fording River Mine

On 1 May the group was received in a hotel, and conti-
nued to the mine, 25 km farther. There several staff of 

the operations provided a general introduction to the ac-
tivities of the Elk Valley Coal Corp., the geology of the pit 
coal mine, as well as the excavation technology. Following 
the presentation, the participants of the excursion had the 
opportunity to give evidence of their abilities in a Truck-
simulator, which was specially set up for training of the 
personnel. After that the Ford River Mine was inspected.
The Elk Valley Coal Corp., which was founded in 2003 by 
the merger of several companies like Fording Inc., Teck 

Comonco Ltd., Sherrit Coal and others, is the second big-
gest producer of coaking coal for the global steel industry. 
The Corporation runs six open cast areas (Coal Mountain, 
Fording River, Greenhills, Elkview, Line Creek und Cardinal 
River), which again are divided into single excavation ope-
rations and open cast mines respectively. With a total of 
3,000 employees the company produces approx. 25 million 
tons of mineral coal per year in varying qualities. The total 
reserves of surely detected and economically extractable  
reserves amount to around 700 million tons, a further and 
approximate 3.4 billion tons are “presumed”.

The first excavation activities in Elk Valley go back to the 
expansion of the railway line, which was completed in 
1890. Initially numerous small businesses which mined the 
coal below ground, were established to light the locomoti-
ves. In line with technological developments and together 
with the increasing demand for coal the underground mi-
nes were gradually discontinued in favor of bigger open 
cast mining operation units.
The coal in Elk Valley is deposited in approx. 20 layers with 
a thickness between 1 to 13 m and an age of approximate-
ly 120 million years. Through tectonic procedures during 
the build up of the mountains a complex deposit structure 
with mainly steep layers came into existence. In sub-areas 
the coal caused by folding processes, reaches more than  
100 m of thickness.
The picture at the bottom left-hand corner makes the typi-
cal deposit structure clear, which predestines the mining 
method “hillside mining” for the open pit operations, alt-
hough the description of “Mountain Top Removal” is the 
most fitting.
In the Fording River Mine excavation is done since 1972. 
The area is divided into four separate open cast mines, 
the biggest is the Eagle Pit  with an extension of approx.  
3 x 4 km. Together the four open cast mines produce around 
8 to 10 million tons mineral coal per year. The majority of 
the output is transported with the railway to the harbour in 
Vancouver and from there into all parts of the world. A dai-
ly average of 4 to 5 trains are loaded , which is an average 
of around 55,000 tons/d. The Fording River Mine disposes 
of proven reserves of around 211 million tons, whereby the 
forecasted lifetime of the operation is secured for the next 
20 years.
In order to extract the coal, conventional mobile open 
cast mining technique is applied. First the coal is loosened 
through an area blasting. In order to do this, approx. 300 to 
1,000 drilling holes with a diameter of 350 mm are drilled 
and, depending on the position of rock veins, explosives, 
which consist of a mixture of ANFO and emulsion explo-
sives, are selectively positioned. The amount of explosi-
ves per column load and drilling hole is approx. 1,000 kg. 
An average of two blastings is conducted each week.     

The geology of the Elk Valley coal deposit

A woman at the truck wheel - not unusual! Training at the simulator...

Brief introduction at Elk Valley Coal Corp.
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The overburden masses, which are approx. 50,000 tons per  
day, are trucked to dumping areas to the border of the open 
pit and are built in with dozers. In order to obtain one ton 
of mineral coal, an average of approx. 5m³ of overburden 
need to be eliminated. The coal is gathered with shovels 
and wheel loaders, loaded on trucks and transported to the 
primary crusher, where the material is broken to 15 mm. 
The daily extraction lies at approx. 13,000 tons. 
Altogether 8 electrically operated shovels with a bucket 
capacity of 10 to 55 m³, 10 wheel loader with a bucket vo-
lume of 15.3 to 35 m³, four drills with a drilling caliber of 
350 mm and 55 mining trucks with a service load between 
154 and 291 tons are in operation in the Fording river Mine. 
The daily need for diesel fuel of all these equipments lies at 
around 140,000 liters.
Currently the enterprise employs approx. 950 persons, who 
work in a two-shift system (12 hours per shift), whereas the 
day and night shifts take turns every four days, the rest is 
off time. 
The ecologically sensitive mountain regions of Elk Valley 
demand comprehensive activities to reclaim the areas 
affected by the interventions. For this reason a special 
research area is maintained near the enterprise, which, 
under strict governmental requirements for nature conser-
vation, grows plants that are typical to the region. These 
plants are later planted in the worked-out areas and on the 
dumps. After inspection of the open pit the group visited 
this establishment, with the guidance of a staff member of 
the forestry science department.
After an inspection of the mine, which lasted several 
hours, the group drove on to Calgary. The million-resident 
metropolis and third-biggest city of Canada was reached 
after 5,000 km. Here there was enough time at our dispo-
sal to explore the city at the Elbow and Box River. The last 
mining-related  program of the excursion was scheduled 
for the next day, which was the inspection of the Exshaw 
Lime Quarry.   

Mountain Top Removal at the Fording River Mine

The coal gets loosen through blastings ...

... and afterwards loaded on mining trucksAfter the coal mining activities comprehensive land reclamation 
actions follow in the ecological sensitive terrain
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Exshaw Lime Quarry

The family-run business Greymont operates a stone pit 
with the same name, in the periphery of the Banff Natio-

nal Park and near the village Exshaw. Along with the expan-
sion of the railway line in the year 1890 in the surroundings 
of Calgary, the demand for and interest in a commercial 
extraction of the high quality carbonate stone increased. 
Today Greymont is the third biggest producer of limestone 
products in North America. Since the company has a par-
ticipation of 41% of in ‘Grupo Calidra’, it has shares of the 
lime stone production in Mexico, where seven production 
plants gorges are run. A further location is in Honduras.

In the location Exshaw 65 staff are employed. The land, 
which is engaged for excavation is leased from the govern-
ment of Alberta, the nearby cement plant is owned by Grey-
mont.
The excavation of the lime stone mine is done in four pha-
ses, whereby the worked-out areas are filled with waste 
rock from the respective next excavation phases. Based 

on the kind of the excavation of the slope the mining  
activities will lead to the fact that the current “roof” of 
the deposit, which lies 1,368 m asl, is reduced to approx.  
1,270 m after the end of the excavation phase 4. The  
expected lifetime of the operation lies at approx. 45 years. 
The steep limestone formations are marked by a plane 
base, which composes a continuous boundary slope wi-
thout berms which is over 150 m long.

The actual mining of the Exshaw Lime Quarry, which was 
inspected by the excursion group, has been outsourced 
to sub-contractors, and only one in-house drill, as well as 
one dozer are operated by members of the plant. The loo-
sening of the material from the mountains is done through 
drilling and blasting (berm height: 7 m). Approximately 3 to 
4 blastings are conducted per months, in each advance 
around 40,000 limestone is loosened, picked up with a hyd-
raulic excavator and a wheel loader, and loaded on trucks. 
The trucks transport the blast rock directly to a cement 
plant, which is 3.5 km away, and where, apart from the ce-
ment, it is refined to other end products like for example      

Exshaw Lime Quarry
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quicklime, slaked lime and lime powder. The production of 
cement lies at around 150,000 t/a, the quicklime produc-
tion at around 60,000 t/a and the lot size of lime powder 
at around 470,000 t/a. Approximately 40 % of the finished 
products are transported from the plant to their destination 
per railway, the remaining 60 % are transported per truck.
Alongside the occupational safety, Greymont attaches pri-
ority importance to environmental protection, which is also 
due to its proximity to Banff National Park. Therefore the 
emission of harmful greenhouse gas was reduced by 8 % 
during the last three years.

Banff National Park

The Exshaw open pit mine offered an overwhelming view 
of the mountain panorama of the Rocky Mountains and the 
Banff National Park, which was included in the program af-
ter the inspection of the mine. Since 1984 the park has been 
declared  world cultural heritage by UNESCO and a small 
area of 28 km was alreay put under protection in 1885. Later 
the area was expanded, and today it encompasses an area 
of 6,641 km² and contains numerous summits with a height 
of over 3,000 m and seas, including the famous lake Louise. 
The village Banff lies in the center of the park. The park is 
visited each year by over 3 million tourists and offers an 
abundance of natural attractions, like for example hot mi-
neral springs, glaciers, extended forests, deep gorges and 
mountain meadows with a multifaceted flora and fauna.
The Banff National Park was one of the many cultural high-
lights of the excursion. On the early evening, after an ex-
tensive stay at the Lake Louise and in Banff, as well as after 
numerous brakes at various viewpoints, the group started 
their way back to Calgary. The 
next day brought the farewell 
from Canada. The group retur-
ned to Germany on 3rd May, 
after 5,500 km of driving, part-
ly under winterly and partly 
under summerly  conditions, 
interesting visits to mines and 
impressive experiences of na-
ture.

Conclusions of the Trip

This year’s excursion abroad of the Institute for Mining of 
the TU Clausthal to Canada was a big success, due to the 
great involvement and the extensive preparations of the 
student body, particularly the students of the ‘Förderkreis 
Fachschaft Geowissenschaften und Rohstoffe’, who orga-
nized the trip mostly by themselves.

The study visit to Canada will have lasting impressions on 
all participants and the information obtained in the mines 
provide a valuable contribution to the understanding of the 
mining activities and methods, also due to the dimensions 
of open pits and equipments. In order to keep the experi-
ences vivid and to share them with interested parties, a 
detailed mission report is being prepared and will shortly 
be published.
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FURTHER INFORMATION AND CONTACT:
Dipl.-Ing. Stefan Rossbach
Department for Surface Mining and  
International Mining | TU Clausthal
38678 Clausthal-Zellerfeld | Germany
Tel.: +49 (0)5323 - 72 21 59
Fax: +49 (0)5323 - 72 23 71
eMail: stefan.rossbach@tu-clausthal.de
Web: www.bergbau.tu-clausthal.de

http://www.agln.de
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Impressions of the Canada-Trip 2008
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Impressions of the Canada-Trip 2008
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Mining Screens made in Germany - 
Central Production of Screening Mashines in Europe

With this initiative the concern reacts to the increasing 
demands of the ongoing global growth in mining and the 
corresponding processing tasks.

The production is already running at full speed at the 
new plant: The series Low-Head (horizontal linear oscil-
lator), Multi-Flow (banana screens), and Ripl-Flow (circuit  
oscillator) are considered big screening machines. All 
three product lines are assembled modularly and cover 
machine widths of 1.80 bis 4.20 m.
All screens of this model range are equipped with all-round 
gummed and hot vulcanized cross-beams, respectively. 
The height of the side wall on the overlock is amply dimen-
sioned, in order to avoid dash grain. Furthermore, there 
is ample distance between the screen decks, in order to  
facilitate maintenance activities. Based on the overall size, 
the Ripl-Flo machines are designed with single or double  
bearing. The drive is carried out by drive shafts and the 
bedding is oil-lubricated. All machines are primarily  
designed for the application of the modular screen concept  
Trellex 305 LS (305 x 610 mm), as well as for Trellex Pa-
nelcord (610 x 610 mm mining panels) - customer-specific  
specifications are possible.

In addition to the required screening machines, Metso  
Minerals often delivers the complete primary crushing 

plant for upcoming mining projects, including crushing- 
and screening equipment. The big screening machines 
are then used before the grinding loops. There, all material 
is usually broken to less than 10 – 16 mm. The sieves are 
loaded with up to 1,000 tons per hour.    

Metso Minerals (Deutschland) GmbH

Since the beginning of this year Metso Minerals has started the central production of mining screens 
in Germany for the EMEA countries (Europe, Near East, Africa), as well as for the GUS countries. 

From now on Hockenheim in Germany will assume a considerable role in the production of small and big 
screening machines, alongside the locations in Brazil, Australia, USA and India, which have long been 
producing for the mining segment.

Metso Multi-Flo Screening Machine in an existing plant

Metso Ripl-Flo Screening Machines (double-deck) RF 3.0 x 7.3 in Hockenheim
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In addition to the big standard machi-
nes for such classical mining applica-
tions, the model range KS is also produ-
ced in the Hockenheim plant. The basic 
concept of this range is founded on the 
well-known concept of the GFA screens. 
These machines are utilized for lower 
capacities and can easily be adapted 
to customer-specific requests. The new  
location ensures a well-functioning spare 
part service for the GfA mashines of ol-
der model ranges, as well as for the new  
model range KS. Loading of a 20-ton heavy 

Metso Ripl-Flo screening 
machine (double-deck) 
from the production plant  
in Hockenheim for carry-off 
to Turkey.

Screens of the new model 
range KS H1R 4000/1400 
and KS 1P 6000/2500 in the 
Hockenheim Plant

Grid of the  
KS H1R 4000/1400

FURTHER INFORMATION AND  
CONTACT:

Metso Minerals (Deutschland) GmbH
Andreas Kanter
Obere Riedstrasse 111-115
68309 Mannheim | Germany
Tel.: +49 (0) 621 727 00 317 
Fax:       +49 (0) 621 727 00 555 
eMail:  andreas.kanter@metso.com
Web: www.metsominerals.com
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Extec & Fintec at the STEINEXPO 2008 - Together strong in Market and Technique

The first of these crusher trains comprises an Extec E-7 
pre-screen feeding to a Fintec 1440 track-mounted mobile 
impact crusher that in turn feeds an Extec S-5 screen pro-
ducing three product fractions. The largest model in Extec’s 
formidable S-Series, the S-7 sets new standards in scree-
ning productivity. The machine features the same Double-
screen design as the smaller S-4, S-5 and S-6 but boasts a 
triple-deck configuration together with an additional side 
conveyor. Together with a large feed hopper with optional 
double-deck vibrating grid and a set of extended convey-
ors, these features make the Extec S-7 the most producti-

ve mobile screen in its class. With a transport weight of  
38.2 tonnes, the Extec S-7 is powered by a Deutz BF4M 
2012 diesel engine developing 74.9 kW that meets or 
exceeds all known emissions regulations.
The Extec S-7 will act as a pre-screen coupled to a Fintec 
1440 track-mounted impactor. Powered by a fuel-efficient 
330 kW Cat C-13 Tier 3 compliant diesel engine, the Fintec 
1440 is carried on a manoeuvrable tracked undercarriage 
and incorporates a Sandvik PR301D impactor with a fluid 
clutch drive. Fed via a two-deck pre-screen, the crusher is 
a four hammer open-style rotor with a diameter of    

Extec Sreens & Crushers Ltd. | Fintec Crushing & Screening Ltd -- Sandvik Mining & Construction

Visitors to the SteinExpo 2008 exhibition in Nieder-Ofleiden, Germany will be treated to an impressive 
joint demonstration by Extec Screens & Crushers Ltd and Fintec Crushing & Screening Ltd. Exhibiting 

at SteinExpo for the first time since both companies became part of the Sandvik group, the joint display 
will feature eight individual machines divided into a pair of fully-functioning crushing and screening 
trains operating in what is Europe’s largest basalt quarry.

With their complete processing competence Extec and Fintec appear together at the STEINEXPO 2008 show.  
In total, nine brand new crushing and screening plants will be showcased in two complete processing- and recycling circuits.
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1,150 mm and a width of 1,330mm and discharges onto a se-
condary pan feeder. The plant is also equipped with a primary  
feeder and a separate two-deck pre-screen. 
A relatively low weight and compact dimensions – the unit 
has an operating weight of 49.8 tonnes and is 15.5 metres 
in length in transport configuration - means the Fintec 1440 
is transportable in a single load, allowing it to be readily 
moved and redeployed for maximum utilisation. Optional 
equipment includes a remote diesel and water pump, an 
over-band magnet for recycling and demolition applica-
tions, and a dolly chassis for ease of transport. 
This crusher train will be completed by an Extec S-5, the 
track-mounted mobile machine that redefined screening 
efficiency with a patented Doublescreen box design, and 
a range of innovative features that have established the 
unit as the foremost product in its class. Developed to bring 
the huge screen throughputs of a static plant to a com-
pact mobile plant, the Doublescreen design employs two 
independently-adjustable screen boxes to provide a huge 
screening area that delivers precise material grading con-
trol together with massive production levels.
Other S-5 innovations include a low operating height for 
ease of transportation; hydraulic raising and lowering of 
the main conveyor; and independent drive and control of 
the two screening decks for optimum control of angle and 
precise grading.

Quarrying Demonstration

The second of the two joint displays will comprise a  
Fintec 640 pre-screen feeding an Extec C-12+ track-
mounted mobile crusher that precedes a Fintec 542 
mobile screen. Working alongside these is a Fintec 1080 
track-mounted cone operating in tertiary crushing mode, 
together with a second Extec S-7 screen configured to 
produce four precise and high quality product fractions. 
The Fintec 640 is a heavy-duty mobile scalping screen 
that is designed for optimum manoeuvrability and ease 
of transportation. It is powered by a reliable and fuel 
efficient Cat diesel engine that meets all known emissi-
ons standards. The Fintec 640 features a Hardox steel 
apron feeder that feeds directly a variable angle, high 
amplitude screenbox for maximum screening efficiency 
in even the most troublesome materials including boul-
der clay, mineral ores and concrete and waste products.

The C-12+ utilises Extec’s unrivalled design and manufac-
turing expertise to build upon the success of the world’s 
best selling track-mounted mobile jaw crusher, the Extec 
C-12. Compact and mobile, the C-12+ is powered by a Cat 
C-9 engine that meets all known emissions standards, 
and boasts a large feed opening and unique high crushing 
speed that deliver high outputs and excellent product 
size reduction for maximum productivity and profitability.

The Fintec 542 track-mounted mobile screen is a ro-
bust, highly durable machine that is designed spe-
cifically for the recycling and contractor markets. 
It is carried on a heavy-duty tracked undercarria-
ge and incorporates a large capacity two-bearing 
screenbox with increased screening angle built into 
the bottom deck. Together with a large screening 
surface area and long throw on the screenbox, this  
delivers enhanced screening efficiency and throughput.

The Fintec 1080 track-mounted mobile cone crusher 
is the plant of choice for aggregates producers see-
king optimum product cubicity and quality. Powered 
by a fuel efficient Cat C-13 diesel engine that meets all 
known emissions standards, the compact Fintec 1080 
incorporates a proven, hydraulically driven C3 cone 
crusher and employs the CSC (cubical shape crus-
hing) principles developed by Sandvik to deliver excel-
lent product shape. A heavy-duty hydraulic cylinder 
supports the main shaft, facilitating easy adjustment. 
A semi-automatic setting regulation system optimises 
production whilst allowing for liner wear, allowing li-
ner changes to be scheduled for reduced downtime.

FURTHER INFORMATION AND CONTACT:

Sandvik Mining & Construction
Am Frauenberg 2
36280 Oberaula | Germany
Tel.:  +49 (0)6628 - 9 21 10
Fax: +49 (0)6628 - 92 11 11
eMail: info.extec-deutschland@sandvik.com
Web: www.extec.eu
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Komtrax – the Satellite-based Equipment Management System 
from Komatsu

Although in the beginning only chain 
excavators of more than 21 tons were 
equipped with Komtrax, by now almost all 
dump trucks, wheel loaders, bulldozers, 
as well as wheel and chain excavators 
are equipped with the system as stan-
dard. Furthermore, at the end of last year, 
the supply of the first compact equipment 
from Komatsu started. Together with the 
introduction of the new models Kom-
trax will be available in all utility product 
groups. 
In addition to quite a number of sensors 
for capturing machine data, each machine that is equipped 
with Komtrax, has a modem, as well as a GPS and satellite 
antenna, which is installed inside the cabin. The Komtrax 
software reads out the data of the Can Bus, which on its 
part reverts to the motor-, gearing- and the monitor-cont-
roller, and sends the data, together with the GPS data, to the 
Komtrax server in Japan via satellite, in order to ascertain 
the day-to-day location. The Komatsu distribution partners 
and clients can access the Komtrax website, which can 
be intuitionally navigated, and can review the data through 

a secure internet 
connection. 

In this connection, Komatsu attaches great importance to 
the subject of data security. Upon receipt of a written ap-
proval for the Komtrax clearance from the client, each cli-
ent receives an individual user-ID and password, as well 
as a digital certificate, without which it is not possible to 
access the website.  

The Komtrax system basically helps to answer three core 
questions of each client: Is my machine in a good condi-
tion? Is it secure? And, most important: Is it really making 

money?

The question of efficiency receives increasing  
attention by the clients and can be answered with 
the client’s fleet management. It compares the  
daily and monthly recorded absolute hours of ope-

ration to the actually performed work of the machine, 
and documents the fuel consumption. In case there 

are machines with high idle running times of the mo-
tor, it is possible to introduce cost-saving and efficiency 
increasing measures, respectively. The cumulative fuel 
consumption allows a targeted planning of new diesel fuel 
supply and facilitates the calculation of total costs of    

Komatsu

Komtrax, the satellite-based equipment management system of Komatsu, which was introduced in 
Europe in the year 2006, has also become a success story on the old continent. By now more than 

9,000 machines have activated Komtrax. Globally more than 100,000 construction machines are running 
with the telemetric system – more than with any other manufacturer. Germany is the second largest 
European Komtrax market after 
Great Britain, and subject to a con-
tinuously rising demand.
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the site. Daily, monthly and yearly graphs and statis-
tics offer a quick overview over operating time, its dis-
tribution and daily average, as well as the duration of  
utilization of accessory equipment. Filter functions 
for inactive machines immediately uncover, which 
of the Komatsu machines have not been operatio-
nal on specific days.

Easily downloadable reports allow the retailer to 
offer the client a comprehensive consultancy for 
operation, and offer the possibility of contact, also 
to customers without access to the internet.
Althogether an increase of the machine load  
factor by 10 to 15 % is realistic.

This increase in efficiency is achieved through 
a decrease of downtime, caused by breakdown. 
The warning notes indicated in Komtrax allow the  
retailer to initiate an early intervention, before the 
machine is affected. The fact that the complete 
maintenance history is available, and the notifica-
tion of the upcoming maintenance intervals open 
up the opportunity to plan a more effective service, 
increases the service qualtiy and consequently the 
client satisfaction.
In times of open borders, the security aspect also 
gains increasing importance. Here Komtrax pro-
vides substantive contribution with its numerous 
operations.
In case the conveyed data show that the machine 
has transgressed its confirmed position – home 
position - from the determined radius, an alarm 
containing the current coordinates and the new 
position is sent to the website. The route of each 
machine can be precisely followed for each meter 
and in each minute.
 
Furthermore the client can choose from up to three 
different motor blockages. In case such a blocka-
ge has been initiated by Komtrax, a machine can 
only be re-started with a password, or after the  
duration of the previously defined night or calen-
der motor blockage is elapsed, or if the blockage 
is lifted by Komtrax. 

An equally effective early warning system is the 
setting up of so-called geo-fences, a geo-area 
around a machine, which is chosen by the cli-
ent. As soon as a machine touches or leaves the 
“fence”, a notice immediately appears in Komtrax, 
similar to the drive alarm.  

These security-relevant notices, as well informati-

on on maintenance, warning notices and on low fuel filling level can 
be sent to the private email address or can be emailed to the mobile 
phone of the receiver, so that important information is accessible 
after the days work, on weekends and on holidays. 
Clients who prove to their insurance companies that they have aciti-
vated Komtrax and are using a motor blockage, can save additio-
nal money. Some providers grant attractive discounts, which can 
amount to 400 Euros for a medium-sized excavator.   

AN
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To sum up it can be said that due to Komtrax 

•	 the	workload	and	efficiency	of	a	machine	can		
	 considerably	be	optimized,
•	 costs	of	the	machine	fleet	can	be	considerably		
	 reduced
•	 Komatsu	machines	are	better	protected	against		 	
	 theft	and	unauthorized	utilization
•	 and	not	least	the	resale	value	of	a	machine	is		
	 higher	in	a	machine	with	full	service	history.

With Komtrax the times of manual data management is a 
thing of the past. From now on clients and Komatsu retai-
lers can manage their machines from their computers – 
quick, efficient and stress-free.
The fact, that all these benefits for retailers and clients are 
absolutely free of charge is probably one of the reasons 
that the telemetric system of Komatsu has established  
itself world-wide in such a short time.
 

Further information on this subject can be  
obtained at the Steinexpo, Stand C3, Open Air Area.

FURTHER INFORMATION AND CONTACT:

Komatsu Deutschland GmbH
Hanomagstr.	9
30449	Hannover	|	Germany
www.komatsu.de	
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Bell Equipment at the Steinexpo 2008: 
Cost-Effectiveness and Safety in the Foreground

The operation and maintenance-optimized design 
of the youngest generation of the dumpers, which 
by now are exclusively produced for the European 
market in the Thuringian City Eisenach, promises 
saving potential, according to the manufacturer.
The Bell- owned satellite-based fleet management 
system Fleetm@tic does not only document this sa-
ving potential, but raises it as an instrument of fore-
sighted error detection and maintenance planning.

And finally, in the Steinexpo Basalt, Bell presents 
the possible economics of high capacitive dum-
pers in the hardstone extraction: The top model Bell 
B50D is still the only articulated dump truck in the 
50 ton category, which is enjoying rising sale quan-
tities and is proving to be a real alternative to the 
classic 40 to 60 t dump trucks. The fifty tonner with 
the new ripless skip design of the current D-Series 
reports as an exhibition premiere in the Demo-area. 
Particularly for extraction operations the machine 
offers clear advantages, since the load-optimized 
skip body consisting of end-to-end 400 Brinell Qua-
lity makes additional steel coating unnessecary in 
most of the cases.
Essentially the B50D standard version nominally 
ranks under 80 t of gross weight and convinces with 
an unchanged high load capacity and cavity volume 
(45.4 t; 28.2 m³ (SAE 2:1) with an economically slim 
34.5 net tons on empty drives. The carriage with au-
tomatic leveling at the front axle and the generously 
dimensioned brake system ensures quick transfers 
and a secure trip of the bell B50D: Oil-bath multi-
disk brakes at all wheels, as well as an additional 
six-stage preselectable retarder combination from 
exhaust and motor brake and in the six-gear fully 
automatic system Allison 4500 ORS integrated gear-
box retarder. Also in the 2008 model, the Mercedes 
Benz-V8 OM502 LA, with a maximum of 390 kW    

Bell Equipment 

Against the background of the increasing cost pressure through the rise in fuel costs and increasing 
business expenditures, Bell Equipment places the cost-effectiveness of its current D-Series of arti-

culated dump trucks into the center of its Steinexpo appearance. Hereby the directly balanced fuel ef-
ficiency is not the only noteworthy aspect of the five Bell-Models between 23,2 and 45,4 tons actual load. 
However, it should be noted that, according to Bell, the fuel efficiency in specific dumper applications has 
been documented as an under-consumption of up to 20% against comparable competitors.

Demo-Premiere in STEINEXPO-Ba-
salt:	For	the	first	time	Bell	Equipment	
presents	the	fifty	toner	B50D	with	
new ripless skip design.

Small dumper – great : The Bell 
B25D, the smallest Bell-Dumper 
offered	in	Europe	benefits	from	all	
improvements in the Modellyear 
2008 of the current D-series..
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(gross with 1800 rotations per minute) and 2200 Nm (with 
1200 rotations/min) takes charge of the powerful drive.

At the Bell-stand (open air area C19) all further innovations 
of the D-series models with regard to operational safety, 
ease of use and particularly ocupational safety can be exa-
mined. The spacious Bell standard cabin received a newly 
designed Cockpit with ergonomical indicators and control 
elements for numerous functions that make the driving 
operation more effective and safe.

Now all Bell-Dumpers have a new tilting hydraulics control 
system, which adapts the tilting characteristics to different 
materials and the tilting angle can be freely confined (e.g. 
at primary crusher housings).  In addition, the innovative 
“I-Tip-Function” with brake/gear coupling allows the auto-
matic, secure and fast approach/ leaving of even difficult 
dumping stations.

The new speed limiter of the Bell dumper brings a further 
plus in security, but also an economic benefit: Two freely 
choosable maximum speeds allow the adaptation to typi-
cal weather conditions, for example. In addition, the plant 
management can limit the speed along specific security 
demands or economic empirical values with the “Master 
Topspeed”, which can be set up by the Bell service. 

FURTHER INFORMATION AND CONTACT:

Bell Equipment Deutschland GmbH
Willi-Brandt-Str. 4-6
36304 Alsfeld | Germany
Tel.: +49 (0)6631 - 9 11 30
Fax: +49 (0)6631 - 91 13 13
eMail:	center@de.bellequipment.com
Web:	www.bellequipment.de

We never stopped 
playing in the 
Sandbox...

www.rohstoffingenieur.de
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Innovative quarrying at award-winning plant

QUICK-TO-ASSEMBLE MODULES

The unit includes a feed hopper and feeder to regulate 
material from the primary crusher, a pre-crusher screen to 
select or bypass fine material, a CH660 cone crusher with 
ASRi control, a closed circuit screen and conveyor system 
to produce two products on the ground if required, and re-
turn of oversize to the crusher. The unit employs a genset 
giving excellent fuel efficiency and avoiding the losses in a 
comparable sized hydraulic drive system. The unit is desig-
ned in three quick-to-assemble modules to avoid transport 
to site difficulties. 
During the early part of 2006, Kilsaran Concrete executives 
made a tour of various countries in Europe who operate lar-
ge mobile cone crushers. They concluded that the UH640, 
which made its first appearance in Scandinavia, was the 
ideal machine to increase the capacity of the award win-
ning plant at Gallstown, where stone production needs to 
supply the combined demand of the block making plant, 
ready-mix plant and an asphalt plant, all with growing pro-
duction needs as a result of the infrastructure activity in 
Ireland. With good blast fragmentation and a 1200 wide 
track mounted jaw crusher running with a 150 mm CSS, 
the overall face production of a nominal minus 80 mm has 
now an average of 480 tph before transferring to the final 
process and storage plant.

A FLEXIBLE IN-PIT CRUSHING PLANT

After seeing the machine in operation, and already familiar 
with the reliability of the Sandvik cone crusher, the direc-
tors of Kilsaran have continued with their reputation to be 
innovative in quarry production and ordered the first UH640 
to operate outside Scandinavia.
This size of unit combined with the large sized track moun-
ted jaw crushers allows quarry operators to move from 
the normal 3ft / 4ft cone mobile track mounted crushers 
to a flexible in-pit crushing plant with all the advantages a 
mobile crusher system offers. The above installation is the 
same size of unit producing in Sweden and shows the ver-
satility of the unit removing a subbase product contained 
in the feed from the primary with a good stockpile height.

Sandvik Mining & Construction

Sandvik have supplied a new concept of mobile crusher to enable more production from the primary 
and secondary combination at a quarry company in Gallstown, Ireland. The new mobile unit, track 

mounted with a cone crusher which is traditionally installed in large fixed plants, has been designed into 
a complete crushing plant all mounted on tracks with remote control.

The unit is designed in three  
quick-to-assemble	modules	to	 
avoid	transport	to	site	difficulties

FURTHER INFORMATION AND CONTACT:

Sandvik Mining & Construction
811 81 Sandviken | Sweden
Tel.: +46 (0) 26 26 20 00
Fax: +46 (0) 26 26 02 22
eMail: info.smc@sandvik.com
Web: www.sandvik.com



70

EVENTS

THE AMS-EVENT CALENDAR

2008
03 - 06 Sep 2008 Steinexpo 2008 Niederofleiden, Germany www.steinexpo.de

07 - 11 Sep 2008 World Mining Congress & Expo 2008 Kraków/Katowice, Poland www.wmc-expo2008.org

11 - 16 Sep 2008 Nordbau Neumuenster, Germany www.nordbau.de

08 - 12 Sep 2008 Electra Mining Africa 2008 Johannesburg, S. Africa www.electramining.co.za

11 - 12 Sep 2008 BulkEurope 2008 Prag, Czech Republic www.bulkeurope2008.com

17 - 19 Sep 2008 MiningWorld Central Asia 2008 Almaty, Kazakhstan www.miningworld.kz/en/2008

22 - 24 Sep 2008 MINEXPO 2008 Las Vegas, USA www.minexpo.com

23 - 25 Sep 2008 IFAT China 2008 Shanghai, China www.ifat-china.com

24 - 26 Sep 2008
NONFERMET - 7th Exhibition of Technology,  
Processing and Application of Non-ferrous Metals 

Kielce, Poland www.nonfermet.targikielce.pl

24 - 28 Sep 2008 IMPC International Mineral Processing Congress Beijing, China www.impc2008.org

30 Sep - 02 Oct 2008 POWTECH 2008 Nuremberg, Germany www.powtech.de

08 - 11 Oct 2008
ISCSM 2008 - 9th Intl. Symposium Continuous Surface 
Mining

Petrosani, Romania www.upet.ro/iscsm

15 - 16 Oct 2008 MENA Mining Congress 2008 Dubai, UAE www.terrapinn.com/2008/miningme

15 - 18 Oct 2008 SAIE 2008 - International Building Exhibition Bologna, Italy www.saie.bolognafiere.it

20 - 22 Oct 2008
MPES 2008 - International Symposium on  
Mine Planning & Equipment Selection

Beijing, China www.mpes-cami-swemp.com

28 - 30 Oct 2008 GME - Goldfields Mining Expo 2008 Kalgoorlie, Australia www.goldfieldsminingexpo.com.au

11 - 13 Nov 2008 China Mining 2008 Beijing, China www.china-mining.com

13 - 16 Nov 2008
MMMM 2008 - 7th International Exhibition on Minerals, 
Metals, Metallurgy and Materials

New Delhi, India www.metal-mineral.com

23 - 27 Nov 2008 Big 5 Dubai, UAE www.thebig5exhibition.com

25 - 28 Nov 2008 bauma China 2008 Shanghai, China www.bauma-china.com

07 - 10 Dec 2008
Third International Conference on Processing  
Materials for Properties

Bangkok, Thailand www.tms.org
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Securing the Supply of raw Materials and its Management
Taking into consideration the importance of securing raw materials supplies, it 
should be seen as a globally strategic task to serve the world population, with 
the goal of equal prerequisites for development and prosperity of all nations. This 
should be a task of the United Nations …

Creation of a well-founded basis for the decision related to raw material 
politics (politics of securing supply of raw material) …

Sustainable Development Indicators for integrated Raw Material and Nature 
Conservation Management … Pilot Project at the Cement Plant Schelklingen...

Pre-Feasibility Study on the development of a new Limestone quarry in 
Northern Maryland, USA

Tudeshki, H. / Rebehn, T.
Department for Surface Mining and 
International Mining, TU Clausthal, Germany

Tränkle, U.
AGLN Landschaftsplanung und Naturschutzma-
nagement, Blaubeuren, Germany

Tudeshki, H. / Roßbach, S.
Department for Surface Mining and 
International Mining, TU Clausthal, Germany

Excursion to Canada of the Mining Institute of the TU Clausthal - 
a Travelogue

Roßbach, S.
Department for Surface Mining and 
International Mining, TU Clausthal, Germany

Mining-Screens made in Germany - Central Production of Metso Sreening 
Machines in Europe 

Extec & Fintec at STEINEXPO 2008 - Together strong in Market and Technology 

Komtrax – the Satellite based Equipment Management System from Komatsu

Bell Equipment - Economy and Safety in the Foreground 
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