UNIVERSIDADE TÉCNICA DE LISBOA
Instituto Superior Técnico

Dissertation in

Non-Metallic Geological Resources: Prospecting, Research, Exploration
(‘Industrials rock, clays, sands, ornamental’)

2009/2010 2nd Semester

Student – PAULO JORGE DE OLIVEIRA MARTINS NUNES (N- 27187) –
Mining Engineer
THESIS ADVISOR
António João Couto Mouraz Miranda, Department of Mining Engineering and
GeoResources (DEMG) (Associate with aggregation, IST, UTL)
JURY
António Jorge Gonçalves de Sousa, Department of Mining Engineering and
GeoResources (DEMG) (Professor, IST-UTL)
António Manuel Alvares Serrão Maurício, Department of Mining Engineering and
GeoResources (DEMG) (Associate Professor)

Non-Metallic Geological Resources: Prospecting, Research, Exploration
(‘Industrials rock, clays, sands, ornamental’)

INDEX
Página

1.
2.
2.1.
2.2.
3.
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7
4.
5.
5.1
5.2.
6.

INDEX
Index tables and figure
Acknowledgements
Abstract
Introduction
Retrospective legislation
Classification of resources
Specific legislative developments
Current Situation
State of the art
Utilization of Resources
Surface mining Techniques
Underground mining methods
Quarries records
Statistics
Current Data
Other Determinants of Licensing
Critical Analysis
Incongruities
Future situation
Conclusion
Bibliography
APENDICES

2
3
4
5
6
7
7
9
10
10
12
12
13
13
15
15
19
19
19
20
21
22
24

2

Paulo Martins Nunes
2010

Índice dos Quadros e das figuras
Página
Table I
Table II
Table III
Table IV
Table V
Table VI
Table VII
Table VIII
Table IX

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5

Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12

Summary of the main uses of each resource
Evolution of legislation for the exploitation of geological nonmetallic resources
Evolution in technical requirements for the operation of
geological non-metallic resources
Class criteria for classification of quarries Licensing
Authority
Distribution of quarries by districts
Quarries in operation (Source-DGEG - Statistics Division)
Ornamental Stone Productions (data DGEG)
Rock Industrial production (data DGEG)
Legislative Safety and Hygiene applied to industry

Location of exploration of Industrial Rock
Location of exploration of Ornamental Stone
Some core operating region of Lisboa e Vale do Tejo
Exploration model of rocks on the flank of the slope
Exploration model of rock pit
Figure Book from Project of Exploration in the Marble
Pardais Region - Report of stopping Synthesis (2001), which
is synthesized correctly the different phases for ornamental
purposes.
Distribution of the different quarries (Source DGEG)
Licensed Quarries (DRE's data from July 2010)
Quarries 1 e 2 grouped by substance extracted (data of
DREs July 2010)
Quarries 3 e 4cgrouped by substance extracted (data of
DREs July 2010)
Quarries (Class 1 and 2) grouped by CAE's (DRE's data
from July 2010)
Quarries (Class 3 and 4) grouped by CAE's (data from
DREs July 2010)

6
9
10
10
14
15
18
18
24

8
8
11
12
12
13
14
16
16
17
17
18

3

Non-Metallic Geological Resources: Prospecting, Research, Exploration
(‘Industrials rock, clays, sands, ornamental’)

ACKNOWLEDGEMENTS
To my family, they gave me strength and courage to finish this thesis
To Professor Antonio Mouraz Miranda, who guided me and did everything to that this
work would come to "fruition."
To Eng Carlos Caxaria, my first "mentor" who was always available to support me and
is always available.
To Eng Reis Soares, my first classmate in the former IGM and to all colleagues and
collaborators who have worked and/or work with me in the IGM and DRE-LVT.
To Eng Simões de Sousa, my current boss that never refused to help and to support this
project.
To all my friends who encouraged me to proceed and to finalise this work
To all business owners, some of them became my friends.

4

Paulo Martins Nunes
2010

Abstract
The "Geological Non-Metal Resources" are exploited in Portugal for several centuries.
However the existence of a resource, its economic potential and the knowledge of
operation techniques are not sufficient to start an exploration.
There are a set of standard rules and laws that restrict and constrain any exploration.
Being integrated into the European Union, Portugal has several legislative rules, based
on directives, decisions and regulations from the European community, some of them
do not take into account the different realities of each country.
Portugal denotes a great difficulty in complying with the European standards since the
inspection of the extractive industry in areas such as licensing, supervision, operation
and implementation of projects is empirical. . Geological resources are scarce and their
use should be guaranteed, if is correctly exploited.
In recent years, due to the economic situation of the country and the world and the
changes contained in the legislation to impose new rules, creates a situation of
instability, making it difficult for all operators carry out its exploration programs in the
medium and long term.
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1. Introduction
The Geological resources are indispensable for the development of any Nation, as far as the
exploitation of the geological resources are economical interesting..
Geological recourses are exploited for various purposes or uses.

Products (mineral)

Use

Ores ( Fe, Cu, W, Au, etc )

Metal production

Ornamental Rock :
Marble, Limestone, Granite

Construction, floor and wall decoration, art funerary

Industrial Rock :
Limestone, granite, basalt, sand

Construction, public works, lime production, animal
feed

Clay, kaolin, feldspars

Pharmaceuticals industry, ceramics, glass

Marl (limestone)

Cement industry

Charcoal, oil, uranium ores

Energetic raw materials

Natural hot fluids

Commercial production of energy.

Quartz (SiO2)

Glass industry, new technologies
Table I – Summary of the main uses of each resource

Portugal has a long experience of exploitation of geological resources, but the discovery, the
technical and economic feasibility of a geological resource development project it is not
sufficient to proceed with its development. Following the implementation of EU directives for
the environment and landscape planning the exploitation of natural resources is governed by
legislative rules, which have been increasingly demanding and restrictive. . But some of these
standards have inaccuracies, omissions and are inadequate to Portugal reality.
The continued rise in living standards implies a also increase consumption over the natural
resources. The factual limitations of the available reserves, the social pressures on national
governments, the responsibility for overall management, put pressure on the State (Government)
to establishment rules adjusted to the new reality and to clarify concepts and to define the rights
and duties of those involved with the natural resources. Unfortunately these objectives are not
always achieved.
The currently worldwide dependence on the natural resources is associated with a rapid
technological progress. This dependence often generates changes in the hierarchy of relative and
absolute values, catapulting to a prominent position products hitherto negligible. The European
Union (EU) is showing some concern as indicated by Guenter Tiesse [1], highlighting the
importance of the aggregates for the economy and GDP of each country.
The restrictions and conditions for the exploitation of geological resources in France are
summarized in the document DRIRE Ile-de-France (Christian Beau) and others [2], which are
not very different from Portuguese rules.
In Spain, environmental conditions have been widely acceptance. Fernando de Rojas MartínezParets [3] mentioned that currently, although there is no simplification in legislation, there is a
greater awareness of the exploiters, designers, and the projects submitted to the legal authorities
are more comprehensives.
The environmental requirements, landscape planning and others environmental constrains
associated with the depletion of the natural resources are creating conditions to create a sound
and sustainable exploitation of geological resources in Europe and in the rest of the world, The
industrial sector of the industrial rocks (aggregates) belonging to the group of non-metallic
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geological resources, is linked to the development of a country, and policies to ensure the
sustainability of this important industrial sector should implemented. The sector of industrial
rocks have been elevated to a great importance especially due to the civil construction and
public works..
The natural stone sector has been adapting to new market demands, but has many and strong
opposition because it is a natural resource that has more setbacks than protections. Since the
80's, the evidence and the exploration of new natural stone deposits , had contributed to a
sharp increase of the Portuguese GDP, as it is reported by Jorge Carvalho, and Giuseppe A.
Manuppella Mature Moura [4].
The profitability and reuse of waste are or should be associated with the processing and
extraction industrial units. The waste should be incorporated as raw material, but in Portugal
there has been strong opposition from the Ministry of Environment.
In Portugal, there has been a transfer of extraction sites due to several factors such as depletion
of reserves, restrictions and prohibitions due to environmental and / or development (urban
sprawl) and landowner issues.
Several authors alert to the obstructions, restrictions and constrains created for the exploration
and exploitation of geological resources. Dinis da Gama [5], noticed those issues, but did
extremely revolutionary proposals by demanding the cancellation / revision of the major
quarries licensing decree-law and to transfer the land management to the Municipal Board.
The situations described above required from the engineer to be adopted to this new reality and
to create new techniques and new models to explore and to exploit the geological resources.
This paper describes the conditions, restrictions and obstructions to the exploration and
exploitation of geological non-metallic resources in Portugal. In spite of differences between
Portuguese legislation and the other European community countries, it can be said that most of
them have similar laws. Analysis will be made to legal requirements and in under what
conditions may prevent the mining activity and hence the use of natural resources.
Exploitation techniques have been subject of several studies and will not be developed in this
paper. Some papers related with this subject are published by General directorate for Energy
and Geology [6] [7] [8] [9] and Torres Couto (2000) [10].

2. Retrospective legislation
2.1. Classification of resources
The evolution of standards and legislative rules and difficulties to obtain the legal
permits to start the exploitation of a non-metallic geological resource, are important
tools to characterize the current situation.
Dec-Law 90/90 -Law on Natural Resources- established standards for exploitation of
economic natural resources with exception of hydrocarbons and the watercourses. The
former rules were scattered through several documents and, in general, were outdated.
For the first time it was defined several resource geological groups, which now belong
to two major areas: Resources of public domain (state) and private domain resources.
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Figure 1 - Location of exploration of Industrial Rock

Figure 2 - Location of exploration of Ornamental Stone

The Resources of the Public Domain integrate respectively:
Mineral deposits are mineral accumulations located in the Portuguese territory and in
the seabed of the exclusive economic zone, which for its rarity, high economic value or
importance in the industrial application processes are presented with relevance to the
national economy.
Mineral deposits are mineral substances used in obtain metals contained therein,
radioactive substances, charcoal, graphite, pyrites, phosphates, asbestos, talc,
kaolin, diatomite, barite, quartz, feldspar and precious and semi-precious stones
(referred to in Decree-Law No. 88/90, 16 March), or others that may be set by
ministerial order, after public consultation;
Hydromineral resources which include:
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Natural Mineral Waters - waters of deep circulation with a specific bacteriology, a
physical and chemical stability resulting in therapeutic or beneficial effects on human
health;
Water with mineral - economic extraction of substances contained in groundwater;
Geothermal Resources - fluid or geological formations located in subsoil,
characterized by a certain temperature and with potential to economic use and with
environmental interest, as long as been accepted its exploitation by the State
(Government).
Non-metal geological resources, except those belonging to mineral deposits, are
grouped in the private field domain.
The resources of the Private Domain integrate respectively:
Mass of ore - rocks and mineral occurrences not officially classified as mineral
deposits;
Water spring - natural groundwater that are not classified as natural mineral water, but
which are kept from the origin suitable for drinking.
2.2. Specific legislative developments
The exploration of the non-metallic geological resources are governed by standards
summarized in Table II.
The legislative requirements for the exploration of non-metallic geological resources are
summarized in Table III.
Due to the economic situation of the country and the world in recent years, the changes
in the legislation are imposing new rules which have been created an unstable situation
and for operators it is difficult to carry out their schedules in the medium and long term
for the explorations.

Massas Minerais
Evolução Legislativa
DL nº 270/2001,

de 6 de Outubro
Declar. Rectificação n.º 20-AP/2001

Licença de
Estabelecimento

DL nº 340/2007 que altera e
republica o DL 270/2001, de 6
de Outubro

1990
2007

1982
2001

Decreto nº 13642, de 7 Maio 1927
Lei nº 1979, de 23 Março 1940
DL nº 392/76 de 25 de Maio

DL nº 89/90,

DL nº 227/82, de 14 Junho
DR nº 71/82, de 26 Outubro
Declaração
de Pedreira

1976

Licença
de Exploração
de 16 Março

Table II Evolution of
legislation for
the
exploitation
of geological
non-metallic
resources
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Massas Minerais
Evolução exigências técnicas
DL nº 270/2001,

de 6 de Outubro
Declar. Rectificação n.º 20-AP/2001

DL nº 340/2007 que altera e
republica o DL 270/2001, de 6
de Outubro

Plano de Lavra+PRP

1990
2007

1982
Decreto nº 13642, de 7 Maio 1927
Lei nº 1979, de 23 Março 1940
DL nº 392/76 de 25 de Maio

2001

DL nº 89/90,

Plano de Pedreira
(Plano de Lavra e
PARP)
de 16 Março

DL nº 227/82, de 14 Junho
DR nº 71/82, de 26 Outubro
S/ Plano de Lavra

Table III Evolution in
technical
requirements
for the
operation of
geological
non-metallic
resources

1976

Since 1927, there is in Portugal obligation for all quarry operators, to be registered in
Central Services of the current Directorate General for Energy and Geology. More than
6700 quarries were registered since then. But in reality there should be no more than
2500 quarries currently operating. Since active quarries encompasses all quarries that
have a license they are included on of the following situations:
Effective exploitation;
Recovery phase;
Suspension of operation;
Abandoned without a formal request.
The quarries are classified according to standards that are synthesized in Table IV.
Class

Quarries classification
Technical definitions

Area
1
2

3

Licensing Authority

≥ 25 ha
5 ha < área< 25 ha

≤ 5 ha

Depth > 10 m
Production > 150 000 t/year
Number of employees >15
Consumption of explosives≥ 2000 kg
Depth ≤ 10 m
Prodution ≤150 000 t/ano
Number of employees ≤15
Consumption of explosives < 2000 kg

DRE´s

CM’s

Quarries of class 3
Exploration of sidewalk and slab

4

Table IV - Class criteria for classification of quarries Licensing Authority

3. Current Situation
3.1. State of the art
Usually the locations of the “rock Treatment Unit Plants” are close to the quarries or
close to the consumption centers.
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In Portugal there are several exploration centres. Figure 3 shows the region of Lisboa e
Vale do Tejo which is one of the most important “exploration centre”.
It is in the Greater Lisbon region close to the cities of Sesimbra, Alenquer and Seixal
that are located the main exploration of industrial rocks (Gravel and sand).. However,
the cement companies have their production centersnear the raw material, and are
especially located located in Alcobaça, Vila Franca de Xira and Setúbal. The ceramics
are main located in Torres Vedras, and Cadaval, Alcobaça-Porto de Mós. Special sands
can be found in Alcobaça and Rio Maior, and are associated with existence of kaolin.
Ornamental rocks are located preferentially in Pero Pinheiro (Lisbon), Alcobaça,
Santarém, Rio Maior (Serra d'Aire e Candeeiros) and Ourém.

Cimenteiras
Rochas Industriais
Areias Industriais
Areias Especiais
Rochas Ornamentais
Argilas
Figure 3 - Some core operating region of Lisboa and Vale doTejo
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3.2. Utilization of Resources
The exploitation of mineral masses uses techniques and methods that were improved
and optimized over the years.
The techniques used for underground mining have not been readily accepted for the
exploitation of mineral masses since it is necessary high engineering expertise and
supervise.

Figure 4 - exploration model of rocks on the flank of the slope

3.3. Surface mining Techniques
Two techniques or a mixture of both are used in the surface explorations of a mineral
mass. The techniques are as following: exploitation in Flank hill (flank slope) and open
pit.
In the Flank slope or Flank hill explorations the exploitation of the resource is
maximized and the exploitation layout is conditioned to the topography of the
landscape.
The open pit explorations or in depth exploration the landscape is usually more or less
flat and exploring mineral resource is developed in depth.

Figure 5 - exploration model of rock pit
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3.4. Underground mining methods
Underground explotation techniques applied to mineral masses are not common in in
Portugal

Figure 6 - Figure Book
from Project of Exploration
in the Marble Pardais
Region - Report of stoping
Synthesis (2001), which is
synthesized correctly the
different
phases
for
ornamental purposes.

The underground exploration methods are classified in three broad groups, as following:
- cut and fill stoping - stability of the rock mass after stopping is ensured by the
fill of the cavities;
- Stoping with collapsing - mining is planned to extract rock from the stopes
without filling the voids; this allows the wall rocks to cave in to the extracted
stope after all the ore has been removed.Stoping with abandonment of pillars pillars of rock are left abandoned that guarantee the stability of the rock mass.
The combination of these three techniques allows a set of stoping methods, which today
are known in the underground mining industry (cut and fill, open stopes, room and
pillar, among others).
The implementation of these techniques requires a more technical monitoring care, with
the presence of a Technical Manager with a background in the area.
The method most used in Portugal, and almost the only, is room and pillar. This method
handles more easily with legal constraints, including the areas of intervention.
3.5. Quarries records
The active quarries are 3559 (source's website DGEG, covering the year 2004),
according to data obtained at the site of the Directorate General of Energy and Geology.
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The remaining quarries are closed or abandoned because they already completed their
exploitation by depletion of reserves, by planning issues or even by economical
reasons..
No. Quarries

%

1

Leiria

629

17,60 %

2

Lisboa

454

12,71 %

3

Porto

317

8,87 %

4

Évora

315

8,82 %

5

Santarém

309

8,65 %

6

Aveiro

198

5,54 %

7

Coimbra

194

5,43 %

8

Braga

182

5,09 %

9

Setúbal

Num District

174

4,87 %

10 Viseu

142

3,97 %

11 Vila Real

117

3,27 %

12 Faro

112

3,13 %

13 Viana do Castelo

96

2,69 %

14 Guarda

89

2,49 %

15 Beja

67

1,88 %

16 Portalegre

63

1,76 %

17 Bragança

56

1,57 %

18 Castelo Branco

43

1,20 %

19 Açores

11

0,31 %

20 Madeira

5

0,14 %
Total Records: 20

Data DGEG - for 2004
Table V - Distribution of quarries by districts (data of DGEG)

In chart 10 the quarries are grouped by the five regions or geographical areas defined in
NUTS 2.

DRE-N

DRE-LVT

DRE-C

DRE-ALG

DRE-AL
0

200

400

600

800

1000

1200

Figure 7 - Distribution of the different quarries (Source DGEG)
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The number of active quarries has been updated and further DGEG information
regarding the number of licensed were gathered. From that analyse and only for the
Continent the number of quarries should only be 2500.
The class 3 and 4 explorations are quarries with city council licenses corresponding to
more than fifty percent of licensed quarries.
“Sidewalk explorations”, slab of granite cubes and quarries of small dimension are the
main quarries licensed by the city councils .
The class 1 and 2 exploration are the quarries licensed by the DRE's .
From the statistical point of view the explorations are grouped by activities as follow:
Industrial Rocks - (margs for producing cement, carbonate rocks for the chemical
industry, gravel (Limestone, basalt, granite, greywacke, and others) special sands,
sands, clays, clay products) Ornamental rocks (Marble, limestone, granite, breccia, or
cubes, sidewalk and slab).
3.6. Statistics
Industrial activities are classified according the nomenclature of the Statistics of
Economic Activities in the European Community (NACE Rev. 2), under Regulation
(EC) No 1893/2006 of European Parliament and Council of December 20th , 2006. In
Portugal was approved by Dec-Law No. 381/2007 of November 14 establishing a new
framework of economic activities Portuguese CAE entitled REV3. The mining industry
is grouped in section B.
Subsector
Ornamental stone
Marble and Limestone
Granites and similar rocks
Stone for sidewalk
Slate and shale

2002 2003 2004 2005 2006 2007
633
611
607
580
606
516
194
184
173
179
183
149
97
108
110
99
107
106
334
311
315
292
306
253
8
8
9
10
10
8

Industrial rocks
Clay and kaolin
Limestone gipsum and chalk
Sand and gravel
Total

484
94
27
363
1117

496
95
29
372
1107

481
90
33
358
1088

477
98
33
346
1057

481
94
29
358
1087

489
100
34
355
1005

Table VI - quarries in operation (Source-DGEG - Statistics Division)

The DGEG is the entity responsible for collecting and processing data for statistical
proposes and it has published statistical data of the exploration of non-metallic
geological resources.
3.7. Current Data
The records presented in Table V do not represent the current situation. The chart of
Figure 8 presents the current data of the licensed quarries in the areas of “Centro” and
“Lisboa e Vale do Tejo”.
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350
300
250
200

Centro
LVT

150
100
50
0
DRE

CM

Figure 8 - Licensed Quarries (DRE's data from July 2010)

Thanks the Director of SIRG Services (Service of Industry and Resources Geological
Survey) it was possible to review the data of the region of Lisbon and Tejo Valley and
to elaborate a better treatment of the data for. Graphics 9 and 10 show respectively the
number and percentage of quarries grouped by extracted substance and Class.
Quarries Class 1 and 2 for material extracted

2; 1%
5; 2%

ceramics

5; 2%1; 0%

Ornamental

33; 12%

15; 6%

Sands

11; 4%

Limestone gravel
Basaltic gravel
Chemistry
66; 25%

91; 34%

Cement industry
Plaster

36; 14%

Curb and sidewalk
special sands

Figure 9 - Quarry grouped by extracted substance (data of DREs July 2010)
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Quarries Class 3 and 4 for material extracted

ceramics
8; 3%
34; 15%

13; 6%

Ornamental
17; 7%
7; 3%

1; 0%

Sands
Limestone gravel

1; 0%

Chemistry
Curb and sidewalk
special sands

150; 66%

limestone

Figure 10 - Quarries grouped by substance extracted (data of DREs July 2010)

Figures 11 and 12 show the distribution of quarries grouped by CAE- rev3. These
groups are not representative of extracted substances, since each class includes a very
broad range of economic activities.

Quarries - LVT region (class 1 and 2) by CAE's
33; 12%

15; 6%
91; 34%

08111
08113
08114
08121

5; 2%
119; 45%

2; 1%

08122
08910

Figure 11 – Quarries (Class 1 and 2) grouped by CAE's (DRE's data from July 2010)

The sectors that have grown in based on number of licenses were as follow:
Ceramics (There were many explorations in illegal situation in 90’s)
Ornamental ⇒(because the quarries have on average areas less than 2 ha)
Sidewalk smaller,⇒( quarries have average areas less than 0.5 ha).
Table VI shows the ornamental stones production statistics.. The productions are from
the years 1999 to 2007 and are presented per tonne per substance.
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Quarries - LVT region (Class 3 and 4) for CAE's

8; 5%

19; 11%

2; 1%
08111
08121
08122
08910

140; 83%

Figure 12 - Quarries Class 3 and 4 grouped by CAE's (data from DREs July 2010)

In Table VII are presented the statistics of the industrial stones. The productions are
from the years 1999 to 2007 and are presented per tonne per substance.
Substances
Year
1999
2000
2001
2002
2003
2004
2005
2006
2007

Marble

Limestone *

48.737
49.064
47.255
42.315
40.513
36.222
39.848
37.947
34.606

Granite Stone
and similar

27.999
30.812
36.943
35.843
30.375
36.351
38.015
45.549
41.792

paving stone

27.778
26.977
30.616
28.685
28.854
31.951
32.618
37.784
43.502

Rustic

30.376
30.968
36.679
37.914
33.245
39.477
37.821
36.878
36.630

10.043
10.699
16.586
11.924
14.209
12.510
12.759
14.641
13.671

Slate and
shale
3.458
3.709
4.159
3.799
4.495
4.935
5.274
8.065
5.995

Table VII - Ornamental Stone Productions (data DGEG)
Substances
Year

1999
2000
2001
2002
2003
2004
2005
2006
2007

Limestone,
gypsum and
chalk Gravel
26.340
31.642
32.731
29.094
27.971
31.237
33.294
32.967
36.849

sand and
gravel
294.858
321.379
414.831
429.713
374.885
344.697
328.918
317.178
305.075

clay kaolin

14.020
17.988
15.309
16.158
17.820
16.209
15.522
12.663
12.380

Table VIII - Rock Industrial production (data DGEG)

The production of industrial rocks has been affected by the Portugal economy crisis
since the industrial rock products are intended for internal consumption in areas such as
civil construction and public works.
The variations in the ornamental stones production are more significant because a large
proportion of products are intended for market export and is very fashion dependent.
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4.

Other Determinants of Licensing

The licensing of any mineral mass exploration is associated with two major factors as
follows: one technical and one administrative.
The Technical issues are related to the existence, recognition, operation conditions and
abandonment and of a particular Geological Resource
The Administrative issues are intertwined with laws which stated the land ownership,
land use and environment.
The State (Government) have adopted laws that constrained the use of certain natural
resources due to the transcription of several directives, decisions and regulations of EU.
To exploit Mineral Resource in Portugal is necessary to be in compliance with the
legislation or overcoming some "political" restrictions.
The Quarry Plan is a technical document enables and authorizes the exploration,
recommending work to be completed in the operation of non-metallic geological
resources. They Plan include de Mining Plan and the Environmental Plan and
Landscape Recovery (PARP).
The list of legal requirements and any relevant qualifications are listed in the
Appendices
5. Critical Analysis
5.1. Incongruities
The actual rules and regulations alone would not be an obstacle for the extractive
exploitation of non-metallic geological resources, in Portugal, as it is happening in other
countries because the operators and engineers are adapting the legal norms.
However, some situations are preventing that non-metallic geological resources, are not
being recovered in a sustainable manner as following:
a) Possession of the resource - As mentioned above geological resources belongs to the
landowner. Only him can have a contract in the form of public deed (eg using the
attached model) allowing the activity of exploration and exploitation of the natural
resource as soon as it obtains a license. Associated with this, the perimeter configuration
of the land, its size and the great difficulty of proving the ownership of the land are the
first and most important constraint.
b) Incompatibility between the perimeter configuration of the land, the planning maps
and the constraints - the limits of the land are represented on a scale of 1:2000 while the
planning maps and constraints are prepared in 1:25,000 scale. There are cases where an
area is located in a particular county, but is subject to the legislation and planning of a
neighboring county.
c) Incompatibility between the planning constraints and the perimeter configuration of
the land – constraints maps were mapped without taking into account the area and
perimeter of the land. There are cases of very small areas with more than three
constraints.
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d) Incompatibility between the constraints and the space classifications defined in the
land use Plans – When the constraints maps are overlapped there are several
incongruities because the former licenses and the acquired rights were not taken into
account.
e) Incompatibility and lack of continuity in the land use Plans of the first generation PDM for each county was designed as a standalone plan. Between neighboring counties
there is no continuity and it is usually to give different space classification for
contiguous areas.
f) Only few PDM of the first generation mapped areas for the extractive industry either
there was or not at the time of the planning.
g) The reserve and protected areas usually are not mapped in the PDM - in fact the
legislation who defined those areas was published after the PDM.
h) Incompatibility between development plans, particularly among PDM's Plans for the
management of protected areas – the PDM’s prevails over the development plans
although the PDM have been prepared with favorable opinions of the entity responsible
for managing protected areas.
i) Some of the development plans and maps of constraints were developed based on
topographic maps that were developed many years ago and have some tracking errors and therefore there are wrong classifications of the space constraints of or classes.
j) The Water Domain is the older constraint - and no updates on the cards remain with
several errors.
k) Lack of mapping existing explorations areas properly licensed and no delimitation of
protected areas or expanding areas - the pressure of urban sprawl and the reduction of
the land price close to the exploration areas contributed to the installation of various
housing zones, creating pockets of complaints.
l) In terms of legislation governing the geological resources, there are also some
shortcomings and omissions, as is the case of applications for regularization under
Article 5 of Decree-Law No. 340/2007, 12 October - this problem is serious because the
Portuguese State (government) proclaimed for the first time, that there were
explorations in illegal situation. In some cases the illegal situation was due to
incompatibility issues with planning and created a procedure for which they were issued
decisions favorable or favorable conditioned but those responsible for the areas of
planning and environment did not allow the adjustment of such holdings, for violating
the laws provided for the planning and environmental issues.
Further omissions, flaws or inconsistencies could still be enumerated, but they are result
of particular cases because the law is general. In some cases these anomalies can and
should be overcome as long as the entities use equity in the process analysis.
5.2. Future situation
Exploration and exploitation of nonmetallic geological resources must be made under a
license to be issued by one coordinator entity. The operating license for exploration a
geological resource may be obtained following an application for mining or through
direct allocation.
The steps to obtain an exploration permit (operating license) of a geological Resource
are listed bellow by the degree of importance:
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a. Ownership of the land. The land area has to have a perimeter that can hold a
development plan for exploration and exploitation in a sustainable manner.
b. Planning restrictions. The compatibility of land use with planning issues is
indispensable, even for areas that were theoretically protected areas (reserves or
Captive).
c. Geological Potential. The existence of the resource in the desired area is a
prerequisite for success. In case of doubt it should be previously requested an
application for prospecting and exploration.
d. Realization of a feasibility study that meets the standards laid down in Annex VI of
Decree-Law No. 270/2001, amended and republished by Decree-Law No. 340/2007 of
12 October.
As it turns out the existence of the resource is the most important factor to be deployed
an operation, it is therefore necessary to implement effective measures to protect those
resources.
6. Conclusion
Up to date the geological resource is not considered a natural resource, and therefore an
economic activity.
An economic activity is subject to restrictions and constraints but can be routed to
proper areas. However, a geological resource can’t be moved.
Thus, it becomes necessary to have an awareness of the importance of the resource and
conditions for the proper use of it should be created.
The state (government) has multiple solutions for solving the problem as following:
- To assume the errors in the legislation and to proceed with corrections
- To create legislation to protect the natural resource.
- To nationalize the resource or to implement rules to guarantee the use of the resource
and, at the same time, to assure a fair payment to the landowner, but always with the
aim oprotecting and enhancing the geological resource.
Il
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APENDICES

The exploration the non-metallic geological resources are based by rules which are
summarized in Table.
Group action

Legislative rule

Discrimination

Exploration contract

Decreto-Lei n.º 270/2001
(October, 6), change and
republicated by Decreto-Lei
n.º 340/2007 (October, 12)
PROT - Norte
PROT - Centro
PROT - LVT
PROT - Alentejo
PROT - Algarve
DIVERSITY
LEGISLATION
Decree-Law No. 93/2009
(March 31)

CHAPTER IV Contract research and exploration
or just holding. - Approves the Quarries Laws

Plan Regional Planning

Municipal Master Plan
National Agricultural
Reserve
Cultural Heritage
Water domain
Natura 2000
Protected areas and
classified
Captive Areas

Reserve areas

Environmental Impact
Study
Water
Noise

Law No. 58/2005
(December 29)
Decree Law No. 49/2005
(February 24)
DIVERSITY
LEGISLATION
Portaria No. 441/90, June 15
Portaria No. 442/90, June 15
Portaria No. 447/90, June 15
Portaria No. 448/90, June 15
Portaria No. 733/94, August
12
Portaria No. 448/90, June 15
Dec. Reg. nº 1/07 (january,
9)
Dec. Reg. nº 15/93 (May,
13)
Dec. Reg. nº 30/95, D.R. nº
269, Série I-B de 21/11/1995
Dec. Reg. nº 31/95, D.R. nº
270, Série I-B de 22/11/1995
Dec. Reg. nº 40/2002
(August, 1)
Dec. Reg. nº 6/2009 (April,
2)
Decreto n.º 338/72 (August,
25)
Decreto-Lei n.º 69/2000,
(May, 3)
Decreto-Lei nº 226-A/2007
(May, 31)
Decreto-Lei n.º 9/2007
(January, 17)

Not published
Not published
Resolution No. 64-A/2009
Not published
Resolution No. 102-/2007
See site Municipal
Represents the areas of greatest agricultural potential
See site Portuguese Institute for Management Architectural
and Archaeological Heritage
Sustainable management of water resources
Conservation of certain habitats and species
See site ICNB
Area Estremoz / Borba / Vila Viçosa
Area Alhandra/Vila Franca de Xira
Area Maceira/Leiria
Area Barracão/ Pombal and area Águeda/Anadia
Area Pelarica and Redinha
Area Pedras Salgadas
Area Seixal
Area Maceira/Leiria, and Area Alhandra/Vila Franca de Xira
Area Catraia
Area Barracão/ Pombal/ Redinha
Area Pataias
Area Serra da Falperra
Area Nisa – uranium
Projects could cause significant environmental implications
Projects could interfere with water lines
General Noise Regulations

But there are more rules to have been in attention
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Group action

Legislative rule

Discrimination

Employment legislation
and guidelines for safety,
hygiene and health

Lei n.º 7/2009
(February, 12)
Lei n.º 102/2009
(Septemper, 10)

Approve the revised Labour Code.

Activities Quarrying

Decreto-Lei n.º 90/90
(March, 16)
Decreto-Lei n.º 270/2001
(October, 6), change and
republicated by Decreto-Lei
n.º 340/2007 (October, 12)
Portaria n.º 53/71
(februry, 3)
Portaria n.º 702/80
(septemper, 22)
Decreto-Lei n.º 162/90
(May, 22)
Decreto-Lei n.º 324/95
(November, 29)

Health and safety at work
of quarries

Working equipment

Personal protective
equipment

Locais de trabalho

Signaling Security

Vibrações mecânicas

Portaria n.º 198/96
(June, 4)
Decreto-Lei n.º 50/2005
(Februry, 25)

Decreto-Lei n.º 348/93
(October, 1)
Portaria n.º 988/93
(October, 6)
Decreto-Lei n.º 347/93
(October, 1)
Portaria n.º 987/93
(October, 6)
NP – 162 (1966)
Decreto-Lei n.º 141/95
(june,14)
Portaria n.º 1456-A/95
(December, 11)
NP - 1673
(1980)
NP - 2041
(1986)
Decreto-Lei n.º 46/2006
(Februry, 24)

Regulates the legal regime of prevention and promotion of
safety and health in accordance with Art. º 284 of the Labour
Code.
General system of exploration of geological resources
Approves the Quarries Laws

Approves the General Regulation of Safety and Hygiene of
Work in Industrial
Make some change to the General Rules of Safety and
Hygiene of Work in Industrial
Approves the Regulations for Health and Safety at Work in
Mines and Quarries
Transposes into national law the Community Directives No.
92/91/EEC and No. 92/104/EEC concerning the minimum
health and safety to be applied in the extractive industries
through drilling the open pit and underground
Regulates the minimum safety and health at work and put the
industry on surface and underground
Make change of the rules concerning the minimum safety
and health requirements for the use of work equipment,
transposing into the national system Directive No.
2001/45/EC of the European Parliament and the Council of
June 27
Transposing into nation law the European Directive No.
89/656/EEC concerning the minimum safety and health for
use by workers of personal protective equipment
The rules minimum of safety and health of workers in the use
of personal protective equipment
Transposing into nation law the European Directive No.
89/654/EEC concerning the minimum safety and health at
work
Technical rules relating to minimum safety and health at
work
Identification of fluids. Colors and symbols for piping
Nation law the European Directive No. 92/58/EEC
concerning minimum requirements for the provision of
safety and health at work
Regulates the minimum placement and utilization of safety
and health at work
Mechanical vibrations. Assessment of response to global
excitation of the body by vibrations.
Acoustics. Health and safety at work. Exposure limits of
Hand-arm Vibration
The condition minimum safety and health protection of
workers where exposure to risks from vibrations.

Legislative Safety and Hygiene applied to industry
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