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Abstract

Thls thesis presents both thc ancient and recent history of the uses_of 1i hmestone mcludmg an

cement manufacture upon the landsm green cover, the wildlife and the people is
presented. Remedies and solutions are given to reduce the harm-ful effects resulting from the
severe-exploitation of limestone and the consequence uses of it.

In the introduction to the thesis, the aims of the research, the objectives of the research and the
rationale are clearly set out to indicate the form of the study. The methodology applied to the
research is described and lays down the lines along which the investigations are followed
throughout the thesis.

To put the research into context the history of the ancient civilisations of Libya, their ways of
living, their architecture and their constructions using limestone are described to demonstrate
that there is great significance in their techniques. The primitive techniques they used to

- excavate and extract the limestone for their domestic buildings is noted in relation to the

—

topography and the prevailing climate in Libya. The latter has a major impact, not only upon the
forest and other forms of vegetation but also upon the native peoples of north-east Libya.

The history of mining in Libya, especially of the cement industry is presented with outlines of
geologic and stratigraphic distribution of Libyan limestone and clay raw materials. The Libyan
and the UK planning procedures are also narrated to illustrate the controls by governments over
mineral explmtatlon including copies of the required official Libyan and the UK contracts pro
formae.

The environmental impact asseWmssed including several definitions and a
short historical review. This is presented to illustrate the global significance of environmental
management in response to degradation due to resource exploitation and its knock-on effect in
different parts of the world. An overview of policies supporting the concept of sustainable
development is given.

The procedures relatede to quarry restoration such as site analy51s and evaluation, landform
conmderahons soil preparation, plant Species selectlon methods of vegetation establishment
and management and the after-use of restored land are discussed. The use of the technique of
restoration blasting is debated and its potential for restoration of former quarry faces is
presented. Furthermore, the potential for the incorporation of ancient Libyan traditions, and the
application of Roman and Greek ideas to quarry restoration in modern quarry sites forms the
basis of the proposal at Derna. Such ideas can be effectively applied with similar methodologies
to create simulations of those old ideas at any future quarry site.

Environmental concerns are noted and presented in terms of the need for clearer management
strategies. This is highlighted through the discussion of the definitions of ISO 14001 & BS 7750
as a means of developing appropriate international standards in managing large quarry and
cement manufacturmg operations.

Two case studies, in the two countries Libya and the UK, are - carefully examined to compare.._.
and contrast the, dlfferent approaches Operatmg in each area with regard to the manufacture of

and clay quarries:THiS 1 mcludes in the case of the UK ¢ examp]e a synop51s of enwronmental

works introduced by the leading landscape architect, Sir Geoffrey Jellicoe 1943,

The research highlights similarities and differences in the histories and processes of
these industries in the two countries. In particular, the transferability of key
environmental and planning procedures and process are considered. The incorporation
of novel approaches to restoration work in Libya is discussed.



- Chapter 1. Introduction

1.1. Introduction and Literature Review

The study aims to evaluate the process of environmental imipact assessment in two
contrasting countries - namely Libya and the UK. It considers this by means of a
comparison of the limestone quarrying and cement manufacturing industries. It also

considers the potential for site after-use, for either recreation/amenity or conservation.

This research has been achieved by following the information and methods provided by
previous experts involved in the subject. This has therefore, paved and facilitated the

way of the current research.

Key literature sources, web sites (whick are relevant to the project's aim in both
languages, Arabic and English) are more fully considered and reviewed in the relevant
main chapter. This initial review considers and introduces some of the key sources.

These influenced the subsequent programme of research.

In The Reclamation of Limestone Quarries Using Landform Replication, (1997) by Dr.
Gunn and others, a number of ideas have been noted in terms-of dealing with active and
former limestone quarries. The specification of the project, in terms of the objectives of
the restoration blasting were described and are taken into account. The issues of
‘landform design, the appraisal of the site, the construction of rock landforms as for

example landscape screens has been considered.

The ideas and techniques related to face sealing have been taken into account in terms
of treating the faces of proposal for quarry restoration. Habitat reconstruction ideas
design techniques which were introduced by Dr. Gunn and others in order to bring
proposed sites to a nature conservation after-use following mineral extraction activities
such as blasting, haulage efc. This may be described as the simulation of natural

processes. !
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These include work dealing with contaminated and degraded land such as Buckley (Ed.)
(1989), Gilbert and Anderson (1998), and Harris, Birch and Palmer (1996). Much of the
available literature refers primarily to the situation in the UK or at least ih Western-
Europe. Inspection of these key texts shows that whilst the principles are frequently

relevant and transferable, the specific details and context may be radically different.

Restoration works and projects in the USA such as documented by the Society for
Ecological Restoration include the remediation and re-creation of vegetation and
communities of ‘dry lands’ such as prairie. The case studies presented in texts such as
Jordan, Gilpin and Aber (Eds.) (1987) for example, are often relevant and informative

for a Libyan situation.

- Generally it was found that whilst there is an extensive literature on these topics in the
UK and Western European situations, and also in North America, few if any academic
papers or texts relate to North Africa in general or to Libya in particular. Furthermore,
the base-line environmental and cultural information that is essential for a full
understanding of such a topic, is generally only available in Arabic language. It was
therefore necessary to extract a considerable body of such ihformation and to present

the translated form for the first time in English here.

1.2. The Aims of the Research

The overall research aim was to improve understanding of the issues and opportunities

relating to the restoration of limestone quarries in Libya.
The specific aims of the research are:

1. To review the planning process for opening and extending limestone quarries in
both Libya and the UK. ‘

2. To compare and contrast the Environmental Impact Assessment procedures
operating within the two countries.

3. To assimilate the approaches to limestone exploitation used throughout history
in Libya and to use that information to modify approaches currently used in the
UK and elsewhere. |

4. To consider the various options for the after-use of defunct limestone quarries in

the UK and to assess their relevance to application in Libya.

3



5. To take ideas on quarry restoration from the UK and adapt them to meet the
cultural and environmental conditions prevalent in Libya.
6. To assess the overall approaches to environmental problems associated with

mineral extraction in Libya and to make recommendations for their restoration.

1.3. The Objectives of the Research

The specific objectives of the research are to:

1. Critically review the relevant literature and other information sources.

2. Identify two suitable case-study quarry sites for detailed investigation----one in
Libya, one in the UK. *

3. Provide an overview of current, relevant, environmental impact assessment
practice in the two countries. . |

4. Present an overview of current restoration techniques for beneficial after-use of
quarry sites in the two countries.

5. Give an overview of the numbers and types of sites restored or planned for
restoration to recreational or conservation after-use. |

6. To present the Libyan scenario in the context of the land-use history of the area,

and the state of the Libyan environment.

1.4. Rationale

Limestone quarrying and cement manufactures are recognised as having huge potential
impact on both the environment, and on local people (Bradshaw and Chadwick, 1980;
Copf)in and Bradshaw, 1982; Harris, Birch and Palmer, 1996). This impact, and the
environmental impact assessment process, will be considered with reference to case

studies etc., at sites both in Libya and in the UK.

The proceés of environmental impact assessment (Land Use Consultants, 1996; Harris,
et al. 1996) will be compared iﬂ the two countries, and the applicability and
transferability of ideas and procedures considered. Lee and George (Eds.) (2000), and
Barrow (1997) have considered the potential for such applications and transference.
However, for obvious political and economic reasons, there has been little research or

writing on such matters with specific reference to Libya.
4



The after-use of post—industriél sites is now a major consideration in western economies
such as the UK and the USA (Land Use Consultants, 1992 and 1996). In particular, not -
only the adverse affects are considered important, but the potential after-use for
recreational and conservation functions are increasingly highlighted (Land Use
Consultants, 1996; Moffatt and McNeill, 1994). Gunn ef al. (1997) have considered the
potential for more effective restoration of former limestone quarry sites in the UK, and

aspects of this research could be usefully transferred to applications in North Africa.

These issues become increasingly relevant to emerging economies, as communities
become more wealthy and have increased expectations of both environmental and
leisure quality. Fufthennore, as industrial and post-industrial landscapes become more
widespread, their relevance and potential will also be increasingly considered
(Bradshaw, 1987; Gilbert and Andersoh, 1998). So far, there has been little work

undertaken in this area in North Africa generally, and in Libya in particular.

This area of research is directly related to issues of sustainability, environmental

management, and of tourism and leisure management.



Chapter 2. Methodology

2.1. Methodology

A critical review of the relevant literature and methodologies was carried out. A detailed
evaluation of environmental impact assessment methodologies and procedures (in both
Libya and the UK) was undertaken. Appropriate models for planning and impact

. assessment in Libya, and in the UK wefe considered, assessed and critically evaluated.

Further development of these models forms the basis of the final, phase of this research.

Information on the general background to the research topic was gathered from both

Libya and the UK.

Case study sites were identified in Libya and the UK, and contact made with the
appropriate personnel at the sites. Relevant information and data were collected from

the case study sites.

Information from the case studies and from other locations (50-100 sites in each
country) was collated in an appropriate form, on map bases and in suitable computer
databases, for an evaluation and for presentation. Relevant information on aspects of
nature conservation and on leisure/recreation management was gathered. The

“information/data were rigorously interrogated and the research findings evaluated.

The degree to which the current systems applied in the UK are transferable to Libya was

critically considered.

The standard models of planning procedures in the UK and in Libya were critically
compared and cdntrasted. This was within the context of environmental audit and
environmental management systems such as ISO14001and BS 7750 and in parallel to
this, impact assessment models elsewhere in the emerging economies of the world were

investigated.



Following critical analysis of the above, new models are presented which are
appropriate to environmental impact assessment, environmental planning, and

environmental management procedures in the limestone and cement industries of Libya.

Finally, some ideas are presented which integrate the selection of appropriate
procedures with the processes of site after-use and rehabilitation. These ideas are based
on established practice at case-study locations in the UK, and focus in particular, on the
potential for habitation, leisure, farming and nature conservation, after-use. The
application of these ideas is set in the context of the emerging economic regeneration of

Libya.

The appropriateness and potential benefits to be gained through the transfer of ideas

from the UK and other countries are discussed throughout this thesis.



Chapter 3. Historical and Geographical overview
of Libya

3.1. A Summary of Libyan history and geography

This section is an introduction to the history and the geography of Libya. It considers
~ the impact of earlier civilisations on various Libyan regions through the use of available

limestone to construct cities and for domestic uses. -

3.1.1. Early Libyan History

Archaeological evidence indicates that from at least the eighth millennium BC. Libya’s
coastal plain shared in a Neolithic culture, which was common to the whole
Mediterranean littoral zone to the south, in what is now the Sahara Desert. Nomadic
hunters and herders skilled in the domestication of cattle and cultivation 6f crops
roamed a vast, well-watered savannah that abounded in game and provided pastures for
their stock. Their culture flourished until the region began to desertify after 2000 BC. |
Scattering before the encroaching desert and invading Berber horsemen, the savannah

people migrated into the Sudan and Chad or were absorbed by the Berber culture.

The origin of the Berbers is a mystery, the investigation of which has, to date, produced
an abundance of educated speculation but no solution. Archaeological and linguistic
evidence strongly suggests southwestern Asia as the point from which the ancestors of
the Berbers may have begun their migration into North Africa early in the third
millennium BC. Over the succeeding centuries they extended their range from Egypt to
the Niger Basin. Caucasians of predominantly Mediterranean stock, the Berbers present
a broad range of physical types and speak a variety of mutually unintelligible dialects
that belong to the Afro-Asiatic language family. They have never had a sense of
nationhood and have historically identified themselves in terms of their trib e, clan, and
family. Collectively, Berbers refer to themselves simply as imazighan, to which has

been attributed the meaning “free men”.



Inscriptions found in Egypt dating from the Old Kingdom (ca. 2700-2200 BC) are the
earliest known testimony of the Berber migration and also the earliest written
documentation of Libyan history. At least as early as this period, troublesome Berber
tribes, one of which was identified in Egyptian records as the Levu (or “Libyan”), were
raiding eastward as far as the Nile Delta and attempting to settle there. During the
Middle Kingdom (ca. 2200-1700 BC.) the Egyptian pharaohs succeeded in imposing
their overlordship on these eastern Berbers and extracted triblite from them. Many
Berbers served in the érmy of the pharaohs, and some rose to positions of importance in
the Egyptian State. One such Berber officer seized control of Egypt in about 950 BC
and, as Shishonk I, ruled as pharaoh. His successors of the twenty-second and twenty-
third dynasties--the so-called Libyan dynasties (ca.945-730 BC.) are also believed to
have been Berbers. The usage of limestone blocks was intensive during the ancient
Egyptian and Shishonkian era. (The Official Organisation of Libyan History, 1977,

Trans)
3.1.2. Tripolitania and the Phoenicians

Enterprising Phoenician traders were active throughout the Mediterranean area before
the Twelfth Century BC. The depots that they set up at safe harbours on the African
coast to service, supply, and shelter their ships were the link in a Maritime chain
reaching from the Levant to Spain. Many North African cities and towns originated as
Phoenician trading posts, where the merchants of Tyre (in present-day Lebanon)
eventually developed commercial relations With the Berber tribes and made treaties with
them to ensure their co-operation in the exploitation of raw materials. By the fifth |
century BC., Carthage, the greatest of the overseas Phoenician colonies, had extended
its hegemony across much of North Africa, where a distinctive civilisation, known as
| Punic, came into being. Punic settlement on the Libyan coast included Oea (Tripoli),
Leptis Magna (later Libdah), and Sabratah, in an area that came to be known
collectively as Tripolis, or “Three Cities”. Governed by a mercantile oligarchy,
Carthage and its dependencies cultivated good relations with the Berber tribes in the
hinterland, but the city-state was essentially a maritime power whose expansion along
the western Mediterranean coast drew it into a confrontation with Romé in the third

century BC.



Tripolitania was assigned to Rome’s ally, the Berber King of Numidia. A century later,
Julius defeated the Carthaginians in the long Punic Wars (264-241 and 218-201 BC.)
Rome reduced Carthage to the status of a small and vulnerable African state at the
mercy of the Berber tribesmen. Fear of a Carthaginian revival however, led Rome to
renew the war, and Carthage was destroyed in 146 BC. Caesar deposed the reigning
Numidian King, who had sided with Pompey (Roman general and statesman, and rival
of Julius Caesar) in the Roman civil wars, and annexed his extensive territory to Rome,

organising Tripolitania as a Roman province.

The influence of Punic ‘civilisation on North Africa remained deep-seated. The Berbers
displayed a remarkable gift for cultural assimilation, readily synthesising Punic cults
with their folk religion. The Punic'language was still spoken in the towns of Tripolitania
and by Berber farmers in the coastal countryside in the late Roman period. |

(The Official Organisation of Libyan History, 1977, Trans)

3.1.3.Cyrenaica and the Greeks

The Phoenician, Minoan and Greek seafarers had for centuries probed the North African
coast, which at the nearest point lay 300 kilometres from Crete, but systématic Greek
settlement there began only in the seventh century BC, during the great age of Hellenic
overseas colonisation. According to tradition, emigrants from the crowded island of
Crete there commanded by the oracle at Delphi (Greek City) to seek a new home in
North Africa. In 631 BC they founded the city of Cyrene. The site to which Berber
guides had led them was in a fertile highland region about 20 kilometres inland from the
sea at a place where, according to the Berbers, a “hole in the heavens” would provide

ample rainfall for the colony.

Within 200 years of Cyrene’s founding (See Figure No. 1), four more important Greek
cities were established in the area of limestone deposits as the main material for
building the cities: Barce (Al Marij); Euhesperides (later Berenice, present-day
Benghazi); Teuchira (late Arsinoe, present-day Tukrah); and Apollonia (Susa), the port
of Cyrene. Together with Cyrene, they were known as the Pentapolis (Five Cities).
Often in competition, they found co-operation difficult even when confronted by

common enemies.

10



*2 3- 5-1- 6-- 4 *3-- |, 15  5- 48 * ©5* 5 :3--?2 4 ; , 4
+ *6:-31 *6*1-; 5- (,3 -3 E 4338 1* -
< $ , 3 $ Lt % $ ) +37%) % + % ' *$
7' & 1
/' = 6) M * &) )) % %), -1, *) 3 *
7 && *) A R | $ 7) 3 L C * 8, *$ ,) )
, ) ' = *35 1 M )*I3 ) $ () 21, 3 o+ o+
, *x < 9 7 ) ok g* 0 0 M ) * -1,
& 9* % ' = * 7*) 1 % , ' %1 )= 6 &* 70
2 C ' &9* % % % L C3') $ 7%) % + %
"y 4% % * 1 *&) -1, 3 7 ., 37 M & $,3*1 *& 9
& 9* % 7' 6 + ') * x o5 %)) ) )Q = 6
) * ) M * &) * 9% ' % $, 17 + 3 &
$* * ) *& 1+ $ )&% ' M & $* &) * 6 &
3 ' &*) = 6 & 3 ( *'% , * * :$37 ' $*&&, *
1 #@ C  * % % x) ko gk +
/" $ * % & *& % + & $ MY &) 7)o+ % ,
) & *& & 1 * % /* 1 1 7 ' $1* 37 37 &3 *
% 1 * %0 $ " ¥ 17 &, LR K X 0p TH) 1% 0 0 *)
$ , *$ 1) && Y& * % * ) )
= 67 &%3 *$ ) ) $ % *& ) ' &3 & * % * *0 $ )3 * 0 *

?7?



latter included some of the finest examples of the Hellenistic style. The Cyrenaics, a
school of thinkers who expounded a doctrine of moral cheerfulness that defined
happiness as the sum of human pleasures, also made their home there and took
inspiration from the City’s pleasant climate.(The Official Organisation of Libyan

History, 1977, Trans)
3.1.4. Libya and the Romans

~ For a long period, Tripolitania and Cyrenaica were prosperous Roman provinces and
part ofa cosmbpolitan state whose citizens shared a common language, legal system,

and Roman identity.

Roman ruins like those of Leptis Magna, extant in present-day Libya, attest to the
vitality of the region, where populous cities and even smaller towns enjoyed the
amenities of urban life -- the forum, markets, and baths -- found in every comer.of the

Roman Empire.

This history of the Roman Empire gives a useful insight into the use of limestone for
establishing cities (many of which are still extant), and is strong evidence for the
importance of limestone exploitation. Merchants and artisans from many parts of the
Roman world established themselves in North Africa, but the character of the cities of
Tripolitania remained decidedly Punic and, in Cyrenaica, Greek. Tripolitania was a
major exporter of olive oil, as well as being the main port for the gold and slaves
conveyed to the coast by Garamentes, while Cyrenaica remained an important éource of
wines, drugs, and horses. The bulk of the population in the countryside consisted of

Berber farmers, who in the west were thoroughly “Punicized” in language and customs.

Although the African provinces profited as much as any part of the empire from the
imposition of the Pax Roman, the region was not without strife and threat of war. Only
near the end of the first century AD did the army complete the pacification of the
Sirtica, a desert refuge for thé barbarian tribes that had impeded overland
communication between Tripolitania and Cyrenaica. For more than two centuries
thereafter, commerce flowed safely between markets and ports along a well-maintained

road system, and sea-lanes. Roman forces that also guaranteed the security of settled
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areas against incursions policed these by desert nomads. The vast territory was defended
by one locally recruited legion (5,500 men) in Cyrenaica and the elements of another in
“Tripolitania, reinforced by tribal auxiliaries on the frontier. Although expeditions
penetrated deep into Fezzan, in general Rome sought to control only those areas in the
African provinces that were economically useful or could be garrisoned with the

manpower available. (The Official Organisation of Libyan History, 1977, Trans)

3.1.5. Cyrenaica and the Jewish community

Under the Ptolemies, Cyrenaica had become the home of a large Jewish community,
whose numbers were substantially increased by tens of thousands of Jews deported
there after the failure of the rebellion against Roman rule in Palestine and the
destruction of Jerusalem in AD 70. Some of the refugees made their way into the desert,
where they became nomads and nurtured their fierce dislike of Rome. They converted to
Judaism many of the Berbers with whom they mingled, and in some cases whole tribes
were identified as Jewish. In AD 115 the Jews raised a major revolt in Cyrenaica that
quickly spread through Egypt back to Palestine. The uprising was put down by AD 118,
but only after Jewish insurgents had laid waste to Cyrenaica and sacked the city of
Cyrene. Contemporary observers counted the loss of life during those years at more
than 200,000 and at least a century was required to restore Cyrenaica to the order and

prosperity that had meanwhile prevailed in Tripolitania.

As apart of his reorganisation of the empire in 300 AD, the Emperor Diocletian
separated the administration of Crete from Cyrenaica and in the latter formed the new
provinces of Upper Libya and Lower Libya, using the term Libya for the first time as an
administrative designation. With the deﬁnitivé partition of the empire in 395 AD, the
Libyans were assigned to the easterner empire; Tripolitania was attached to the

westerner empire.

By the beginning of the second century, Christianity had been introduced among the
Jewish community, and it soon gained converts in the towns and among slaves. Rome’s
African provinces were thoroughly Christianised by the end of the fourth century, and
inroads had been made as well among the Berber tribes in the hinterland. From an early

date, however, the churches in Tripolitania and Cyrenaica developed distinct
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characteristics that reflected their differing cultural orientations. The former came under
the jurisdiction of the Latin patriarch, the bishop of Rome, and the latter under that of
the Coptic (Egyptian) patriarch of Alexandria. In both areas, religious dissent became a

vehicle for social revolt at a time of political deterioration and economic depression.

Invited to North Africa by a rebellious Roman official, the Vandal$ (a Germanic tribe)

crossed from Spain in 429 AD. They seized power and, under their leader, Gaiseric
established a kingdom that made its capital at Carthage. Although the Roman Empire

eventually recognised their overlordship in much of North Africa, including
| Tripolitania, the Vandals confined their rule to the most economically profitable areas.
There they constituted an isolated warrior caste, concerned with collecting ta;(les:.and
exploiting the land but leaving civil administration in Roman hands. From thgir African
base they conquered Sardinia and Corsica and launched raids on Italy, sacking Rome in
455 AD. In time however, the Vandals lost much of their warlike spirit, and their
kingdom fell to the armies of Belisarius, the Byzantine general who in 533 AD. began
the re-conquest of North Africa for the Roman Empire.

Effective Byzantine control in Tripolitania was restricted to the coast, and even there the
néwly walled towns, strongholds, fortified farms, and watchtowers (constructed of

| limestone rock) called attention to its tenuous nature. The region’s prosperity had
shrunk under Vandals. The inhabitants had sought the 'protection of tribal chieftains and,
having grown accustomed to their autonomy, resisted re-assimilation into the imperial
system. Cyrenaica, which had remained an outpost of the Byzantine Empire during the
Vandal period, also took on the characteristics of an armed camp. Unpopular ‘Byzantine
governors imposed burdensome taxation to meet military costs, but towns and public
services - including the water system -- were left to decay. Byzantine rule in Africa did
prolong the Roman ideal of imperial unity there for another century and a half, and
prevented the ascendancy of the Berber nomads in the coastal region.

(The Official Organisation of Libyan History, 1977, Trans)
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Map No. (1) The Ancient Cities of Libya

Al Gaghbub
Susa (Apollonia)
Shahat (Cirene or Cyrene)

Tolmetha

Benghazi (Euhesperides or Berenice)
Sirte

Libdah (Leptis Magna)

Tripoli (Oea) or (Tripolitania)
Sabratah

10. Nalot"

11. Kadamiss

RN AW
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3.1.6. Libya (Islam and the Arab)

Libya as a part of the North African region, adjacent to the Arabian Peninsula, and by
the middle of the seventh century (AD. 642), had received the new monotheistic
religion of Islam that was introduced by the Prophet Mohammed and his followers from

the land of the Arabian Peninsula. (www.islamicnet.1998. Trans)

Islamic rulers therefore exercised both temporal and religious authority and the Islamic

social system collectively formed the House of Islam (Dar al Islam).

Within a generation, Arab armies had carried Islam Civilisation north and eé{;s“"'[‘from
Arabia and westward into North Africa. In 642 AD. Amar Ibn al As, an Arab general
under Caiiph Omar, conquered Cyrenaica, establishing his headquarters at Barce. Two

| years later, he moved into Tripolitania, where, by the end of the decade, the isolated
Byzantine garrisons on the coast were overrun and Arab control of thé region
consolidated. Ugba bin Nafi, an Arab general under the ruling Caliph (Amir, Hedd of
Islamic States), invaded southwest Fezzan in 663 AD., forcing the capitulation of
Germa. \Howeve'r, stiff Berber resistance in Tripolitania had slowed the Arab advance to
the west;énd efforts at permanent conquest were resumed only when it became apparent
. that the Magrib (the western part of North Africa) could be opened up as a theatre of
operations in the Muslim campaign against the Byzantine Empire. In 670 AD. the Arabs
surged into the Roman province of Africa, where Ugba founded the city of Kairouan
(present-day Al Qayrawan) as a military base for an assault on Byzantic-held Carthage.
The Arabs cautiously probed the western Maghrib and in 710AD. invaded Morocco,
carrying their conquests to the Atlantic. In 712 AD they mounted an invasion of Spain
(called Andalusia), the Maghrib (including Tripolitania), and Cyrenaica were
systematically organised under the political and religious leadership of the Umayyad

caliph of Damascus. (www. libyanet, 1997)

Arab rule in North Africa as elsewhere in the Islamic world in the eighth century had as
its ideal the establishment of political, economic and religious unity under a caliphate

(the office of the Prophet's successor as supreme earthly leader of Islam).
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It governed in accord with sharia (a legal system) administered by qadis (religious
judges) to which all other considerations, including tribal loyalties was subordinated.
The sharia was based primarily on the Quarn and the Hadith (Prophet's speech) and

derived in part from Arab tribal and market law.

During these days, the Arabs had established their own cities with, mosques, schools,
hospitals, bridges, dams, roads and baths. The early Arab population generally lived in
tents to cope with the severe conditions of life in and around the desert, and the often
nomadic or semi-nomadic existence. Some of them lived close to or in the Roman
Empire itself. This probably helped them to acquire ideas of construction using

minerals, and the creation of planned cities. (Arabian Congress, 1989. Trans)

The Arab tribes and armies, who lived in the Libyan region, formed an urban elite in
North Africa, where they had come as conqﬁerors and missionaﬁes, not as colonists.
Their armies had travelled without women and married among the indigenous
population, transmitting Arab culture and Islamic religion over a period of time to the
townspeople and farmers. Although the nomadic tribes of the hinterland had stoutly
resisted Arab political domination, they rapidly accepted Islam. (The Official
Organisation of Libyan History, 1977. Trans)

After the Arab conquest, North Africa was governed by a succession of amirs
(commanders) who were subordinate to the caliph in Damascus and, after 750, in
Baghdad. In 800 AD. the Abbasid caliph Harun ar Rashid appointed as amir Ibrahim
Ibn Aghlab, who established a hereditary dynasty at Kairouan (Al Qayrawan) that ruled
Ifrigiya and Tripolitania (North Africa, Libya & Tunisia in particular) as an independent
state that was subject to the caliph's spiritual jurisdiction and that nominally recognized
him as its political suzerain. The Aghlabid amirs repaired the neglected Roman
irrigation system, rebuilding the region's prosperity and restoring the vitality of its cities

and towns with the agricultural surplus that was produced.

The uses of the limestone by the Arabs were intensive. Some of this was re-use of stone
already shaped and manufactured for use in the Roman and Greek temples, by
converting them into mosques and schools on the same site, they also used small rocks

mixed with mud clay and gypsum to build their houses and dams.
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3.2. Geography

Libya is situated in the middle of the North African coast, surrounded by Egypt and
Sudan to the east, Tunisia and Algeria to the west, and Chad and Niger to the south. It
has an area about 1,760,000 square kilometres; consisting mainly of desert. Its landward
boundariés are 4,345 kilométres long, with a Mediterranean coastline of nearly 1,800
kilometres. The coastal waters include a twelve nautical-mile maritime claim, with the
disputed Gulf of Sidra. Libya is fourth in area among the countries of Afﬁca, and
fifteenth among the countries of tﬁe World. The Mediterranean coast and the Sahara
Desert are the country’s most famous natural features. There are several highlands but
there are no true mountain ranges except in the large empty Southern Desert near the

Chadian border, where the Tibesti Massif rises to over 2,200 metres.

A relatively narrow coastal strip and the highland steppes immediately south of it are
the most productive agricultural regions. Farther south a pastoral zone of sparse

grassland gives way to the broad Sahara Deseft. A barren wasteland of rocky plateau
and sand, it supports minimal human habitation, and agriculture is possible only in a

few scattered oases.

Between the productive lowland agricultural zones lies the Gulf of Sidra, where along
‘the coast a stretch of 500 kilometres of wasteland desert extends northward to the sea.
This barren zone is known as the Sirtica. (Middle of Libya). To the west of Sirtica and
along the shore of Tﬁpolitania (Western Libya) which is situated next to it for more

than 300 kilometres, coastal oases alternate with sandy areas and lagoons. Inland from -
these areas lies the Jifarah Plain a triangular area of about 15,000 square kilometres,
About 120 kilometres inland the plain terminates in hills that rises to form the Jabal

Nafusah (Mountain), a plafeau with a height of up to 1,000 metres.

In the eastern part of Libya; which is called CYRENAICA (eastern Libya), there are
fewer coastal oases, and the Marj Plain - the lowland area corresponding td the Jifarah
Plain of Tripolitania (western Libya)-covers a much smaller zone. The lowlands form a
crescent about 220 kilometres long between Benghazi and Darnah and extend inland for
a maximum of 50 kilometres. Elsewhere along the Cyrenaican coast, the precipice of an

arid plateau reaches to the sea.

19



Behind the Marj Plain, the land rises suddenly to form Jabel al Akhdar (Green
Mountain), so called because of its leafy cover of pine (Pinus brutea - Pinus
halepensis), juniper (Juni’perus phonicea), cypress (Cupressus sempervirens- Pastacia
lentiscus, Cupressus sarcopoterium spinosum, Cupressus. quercus coccifera) and wild

olive (Olea europaea).

The underlying geology of the plateau is limestone, and it has maximum altitudes of
about 900 metres. From Jabel al Akhdar, Cyrenaica extends southward across a barren
grazing belt that gives way to the Sahara Desert which extends still farther south-west

across the Chad frontier

Before the revolution in 1969, the southern area was known as Fessan, but after that the
revolutionary government officially changed the regional designations of Tripolitania to
Western Libya, of Cyrenaica to Eastern Libya and of Fezzan to Southern Libya.

(www.libyaourhome.com)

3.2.1. The Climate

Up to five different climatic zones, have been recognised within Libya, but the major
climatic influences are Mediterranean and Saharan. In most of the coastal lowland, the
climate is typical Mediterranean, with warm summers and mild winters. Rainfall is
scant, and the dry climate results in a year-round ninety-eight percent visibility and

clarity, except in a few areas in southern Libya affected by the sandstorms.

The weather is cooler in the highland, and frosts occur at maximum heights. In the
desert interior the climate has very hot summers and extreme diurnal temperature

ranges.

Less than two percent of the national territory receives enough rainfall for settled
agriculture, the heaviest precipitatioﬁ occurring in the Jabel al Akhdar zone of
Cyrenaica (Eastern Libya) where annual rainfall of 400 to 600 millimetres is recorded.
All other areas of the country receive less than 400 millimetres and in the Sahara 50
millimetres or less occurs. Rainfall is often erratic, and an extreme drought may extend

over two growing seasons. (The Libyan Environmental Common Institution, 1991)
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3.2.2. The forest and the vegetation of north-east Libya

The forests and associate plant communities were the main components of the natural
environment of the higher rainfall areas which occurred in the northeast of Libya the

local name for this zone was the Green Belt.

These forests or the Green Belts were exposed to intensive exploitation through the two
millennia. This led to its general deterioration through a reduction of the area covered
by forest tree and by herbs, a reduction in density a lowering of the crown cover in
many areas. Besides this, the lack of niaintenance of the old hillsides, the old masonry
stone check dams on the agricultural slopes, aﬁd in wadi (valley) beds, caused their
partial destruction and led to the loss of their productive functions. Also, the associated
agricultural lands, which are under exploited, are not being used, at the present,

- according to their capability.

Under the influence of such destructive factors, severe erosion has affected an area of
land, which covers about 60 percent of the Green Belt in northeast of Libya, where the
study site is located. These areas have lost most of their soil, to expose bedrock on more
than 40 percent of the land surface. The landscape is now characterised by these typical

karst features, (limestone structures) (National Parks projects N. E. Libya, 1984).

In addition, the former deep fertile soils were cut and washed away by gullies developed
along channels of old conservation structures. Many of the wadi beds, especially in the
coastal zones, have been subjected to bank and channel erosion, as well as severe

grazing by livestock.

The above problems are rife in N. E. Libya, and have led to vegetation dominated by

~ plants of which are typically able to survive in such adverse land conditions. The
vegetation in northeast Libya is mostly within the evergreen forest zone (from Maquis
to Garigue), except for inland areas of which are well away from the coastline (Steppe).
Some of the evergreen forest shrubs may grow as high as 3-4 m, with low scrub around

1-2 m (Figure No. 3).
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- These communities provide the environmental and vegetation context for the main
thrust of this study. Furthermore, the study site is located within a series of habitat-

types, which may be classified as follows:

* Steppe

* Gafigue

* Maquis

* Woodland

The above are essentially stages in a seral succession, both progressive or regressive,
| building up towards a climax community (woodland), or stages in a degenerate,
degradation process (from woodland to steppe, via maquis and garigue) (www.libyanet.

1999).
3.2.3. Definitions and Examples

3.2.3.1. Steppe

- Steppe may be defined as a treeless grassland, dominated by grasses, umbellifers,

 thistles and geophytes (plants having either underground tubers or _bulbs).

This habitat-type may be either the result of degradation of a maquis or garigue
vegetation community, by excessive burning or grazing, or of natural origin affecting
the climatic conditions prevailing in the area. This is the case when the land can not
support the growth of garigue or maquis vegetation. A typical example of this habitat
type is the clay slopes found at neglected clay quarries which are dominated by the
Esparto Grass (Lygeum spartum), Mediterranean Steppe Grass (Stipa capensis), and
Goat Grass (degilops geniculata) (Figure No. 4). '
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1. Perennial i.e. plants occurring all year round, and consequently has adaptations that
enable water to be conserved. These adaptations include reduced leaves, extensive root
system and aromatic oils. The evaporation of the latter cools down the plant, preventing

excessive loss of water.
Examples:

Mediterranean Thyme (Coridoth);mus capitatus)
Yellow Kidney Vetch (Anﬂzyllis hormanniae).
Mediterranean Heath (Erica multiflora)

Spurge (Euphorbia dendroides)

Olive-Leafed Germander (Teucrium polium)

2. Annuals i.e. Plants that survive the dry season as seeds and grow during the wet
season.

Examples: _

Edible Birdsfoot Trefoil (Lotus edulis) and, (Coronilla scorpioides)

3. Geophyte i.e. plants that survive the dry season as buried tubers or bulbs.

Examples:

French Daffodil (Narcissus tazetta).
3.2.3.3. Maquis

Magquis can be defined as a dense (usually evergreen) shrub community (Fig No. 3),
where individual shrubs reach between 1-3 m in height. locally, this habitat develops on
the sides and bottoms of dry valleys and at the foot of inland cliffs.

Typical plant species found in the region include:

Karob or Carob (Ceratonia siliqud) (Figure No. 5).
Olive (Olea europea) (Figure No. 6).

Lentisk (Pistacia lentiscus)

Olive-leaved Buckthorn (Rhamnus oleiodes).
Yellow Germander (Teucrium flavium).

(The Libyan Environmental Common Institution, 1991)
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3.2.3.4. Woodland

Before humaﬁ colonisation, evergreen woodlands were widespread over a significant
area of the northeast of Libya. However, deforestation has reduced these woodlands to
remnants, now found in the following areas: Ras Alhelal, Karsa, Lathron, Shahaat, and
Labrak. The Oak (Quercus), and the Aleppo Pine (Pinus halepensis), dominated these
‘woodlands. More recently established semi-natural woodlands exist (as found at
Takniss). Although these were originally planted by local peoplé the trees are now self-

regenerating.

‘Woodlands of the Sandarac Gum tree (Zetraclinis articulata) no longer exist, although
patches of maquis dominated by this species persist. The natural deciduous forests
dominated by the Willows (Salix alba and Salix pedicellata) have been eradicated, and
only males of the latter species remain, usually growing along watercourses. Woodlands
of the Ash (Fraxinus angustifola) were eradicated in antiquity so that this species

~ became extinct. It was later introduced at Takniss in 1975 (National Parké Projects

North-east Libya, 1984).

3.3. Geology and Quarrying

3.3.1. Geological and stratigraphic distribution

High-grade limestone occurrences are found at various stratigraphic levels, and
distributed throughout the country. In terms of geological age, the limestone
occurrences have been observed from the Palaeozoic (580 million to 250 million years

ago) to Recent.

The Palaeozoic and continental Mesozoic (290 million to 65 million years ago) deposits
are confined mainly to the southern parts of the country. Some deposits occur in the
Carboniferous sequences in southern Libya, however, their industrial exploitation is yet

to be commercially assessed.
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Practically all the high-grade limestone deposits, so far discovered by either exploration

work or detailed investigation are confined to the northern half of the country.

These limestone occurrences represent various types of marine environment from deep-
water pelagic to shallow littoral and lagoon. They are of Tertiary age (less than 65

million years ago).

Most of the limestones are fragmental but organic and chemically precipitated varieties
including magnesium are not uncommon. Many limestone also contain significant
proportions of detrital constituents like sand, clay etc., and in quality they vary from

pure limestone to dolomitic ones.

The stratigraphic correlation in various regions of the country is presented in Appendix
No. 4 and the position regarding important limestone occurrences is mentioned in the

due sections under the regions as follows:
*North-western region comprising mainly the older Tripolitania area and geologically
representing Jefara coastal plain, Jabel Nafusa, Hamadah basin and northern Garaf

uplift.

*North-central region comprising mainly the older Sirtica basin and Al Jufra area and

geologically representing Sirte basin and Hun graben area.

*North-eastern region comprising mainly the older Cyrenaica and ‘Al Jaghbub areas and

geologically representing Jabel al Akhdar (green mountain) and As Sarir.

" *South-western region comprising mainly the Fezzan area and geologically representing

Murzug basin. (The Libyan Mining and Quarrying Procedures, 1985)

The study site is located in the north-eastern region of the country at Martubah in the

Darnah area.
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The Darnah area formations

The following geological formations and the corresponding chief rock types occur in the
area. (After Zert, 1974)

Table 1. The Geological formations in Darnah Works area

Formation Lithologics
Quaternary Sabkhah Alluvial and coastal sediment.
Tertiary Al Faidiyah Limestone Formation, calcarenite, calcilutite, clay to

clayey limestone.

Al Abraq Formation, Calcarenite, calcilutite, dolomitic.
Al Bayda Formation, Algal limestone, calcarenite.

Damah Formation, Algal and coral limestone, nummulitic
limestone.

Apollonia Formation, Limestone, fine grained to microcrystalline,

chalky with chert and bit substances.

Like other northern areas, the Damah area is very rich in limestone occurrences and

almost all formations contain interbedded clay and marl layers.

3.3.2. History of Quarrying for Limestone in Libya

Libya as a developing country seeking a more stable and affluent lifestyle (The Libyan
Congress Statement, 1970.Trans.) is seeking to exploit, for the benefits of its people,

those natural resources which it has within its boundaries.

The earliest settlers from the Greek, Roman periods established their cities, built of
native limestone by cutting and excavating the blocks and building them into the
attractive designs, as they required. This is evident in the remains of cities as Cyrene,
Susah and Leptis-Magna, which have been further exposed through more recent

excavations.
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Following this active period of building on a grand scale with limestone dimension
stone the local people, including the coming of Islam to the country, changed to creating
local vernacular styles using surface stones, rubble-built, bound by lime mortar and with

roof timbers of date-palms (See Figure No.7).

This development did not exploit quarrying of limestone, except on the small scale

(2-4 ha), for nearly fifteen Centuries.

Since the Italian occupation in 1911, and because of the uncertain lifestyle and political
circumstances, low level of economic activity due to the war between the Libyan
Islamic Groups and the Italian troops, the transportation constructions were very simple
in both design and execution. All materials such as ag.gregate, sand and paving stone

used were of local origin and production.

The indigenous people used to build houses for themselves, or for their domestic
animals, constructed of blocks of limestone together with branches of trees. They
divided the date tree stems to use them as pillars to link and tie their constructions

together.

The most important of the available building resources for these people was the
limestone. Just as the lifestyle flourished, so the usage of limestone became diverse. On
some occasions it was used as blocks, and at other times used as a powder, in the

manufacture of cement and mortars.
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3.3.3. The Libyan Cement Industry

The contemporary Libyan Cement Industry has developed since the late 1960's, when
recent and increasing developmental activity in Libya has increased the requirements of

construction materials, especially cement. (Cement raw material of Libya, 1983. Trans.)

The developmental activities of a country often follow a continuous process and lead to
a natural desire to achieve self-sufficiency in the production of essential raw materials.

- (Libyan Industrial Research Centre Report, 1990. Trans.)

The manufacture of cement is, in every sense, a basic industry and the establishment of
cement manufacturing units is one of the first initial steps taken in a modern

industrialised economy. (Libyan Industrial Research Centre Report, 1992. Trans.)

As noted, the Libyan cement industry is very recent in origin. Its first cement works
came into being in 1968, at Al Khums, 150 km east of Tripoli. From then onwards, and
since 1973, the industry has grown steadily and in (1998-2001) had a capacity of 8.5
million tonnes with additional 2 million tonnes, being added through new installation
established by the Libyan Cement Company, and theré is planning for another 3 million
tonnes capacity in 2002 to 2007. (After Libyan Annual Report, 1998. Trané.)

Furthermore, the country is planning a many-fold increase in cement production in
order to meet the ever-increasing demand. This is not only from the internal market for
cement but also plans to export to the needy countries and as a part of co-operation with
adjacent countries (Libyan Annual Report, 1992; Libyan Industrial Research Centre
Report, 1990. Trans.) (Table 2) (Map No. 3) (Sanctions have prevented publication of
further data).
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Table 2. Cement plants in Libya and their production capacity
(after the Libyan Industrial Research Centre 1990)

Location of the unit

1- Al Khums

2- Libdah
(Al Khums 2)

3- Benghazi

4- Al Hawwari
(Benghazi 2)

5- Souk el Khamis

6- Darnah
(The case of study)

7-Zliten

8- Suknah
(A! Jufrah)

9- Wadi Al Shati

New unitlEXpansion

a) Firstkiln
b) Extension

New unit

a) First kiln
b) First extension

¢) Second extension

New unit

New unit

New unit

New unit

New unit

New unit

Capacity.
Tonnes/annum

100,000
300,000

1,000,000

200,000
400,000
400,000

1,000,000

1,000,000

1,000,000

1,000,000

1,000,000

500,000

Year of commissioning

1968
1974

1979

1972
1974
1976

1978

1977

1983

1983

1988

1980

From Table 2 it may be seen that the trend is to meet internal demand for cement, by

increasing the domestic production. This objective of meeting demand by internal

production has been achieved by expanding the existing units, establishing additional

units, and improving the production in those units already operational (Table 2) (Fig.

No. 8).

3.3.3.1. The Future of the Cement Industry in Libya

As in any developing country with considerable revenue, Libya is able to continue its

growth. This includes improvement in and demand for cement production. Therefore, it

may be seen from the evaluation of demand, and the corresponding indigenous cement

capacity, that the present (1998-2001) installed capacity of ten million tonnes seems

adequate. At optimal utilisation capacity of about 99.8 percent, the country's cement
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industry should be able to meet the present (1998-2001) demand of about eight million

tonnes per annum. (Libyan Industrial Research Centre Report, 1998. Trans.)

From experience over the past decade, it is clear that there has been a phenomenal and
many-fold increases in the ecoﬁoﬁlic.developmental activities of the Country. The
demand for cement cannot, therefore, be kept at the same level. In order to meet this
ever-growing demand, it is necessary to increase domestic production. (Libyan Audit
Organisation Report, 1985. Trans.) This means that several sites must be kept ready for

exploitation, as and when, the cement capacity is required to be increased.
3.3.3.2. Raw Materials for Cement Manufacture in Libya

Libya is endowed with rich resources of the raw materials needed for cement
manufacture. Several sites of potential importance have been located in the course of
systematic geblogi}cal mapping and are to be taken up for detailed investigation in stages
in the future. Fortunately for the Cement Indusfry, most of the raw matex‘ials are
available within the country both in abundant quantities and distributed widely in forms,
which are relatively easy to exploit. (Libyan Industrial Research Centre Repdrt, 1983.

Trans.)

The conventional raw materials for cement manufacture are limestone, clay or laterite
 and fuels such as coal or oil. Normally a cement plant is located near the main raw
material for cement manufacture i.e. limestone. This is in order to reduce the cost of
transportation of limestone to the bare minimum since the economics are based on
transport of about 1.6 tonnes of limestone, as against one tonne of finished cement.

(Libyan Industrial Research Centre Report, 1977, 1980, 1983.)

The limestone quantity is worked out so as to provide proved reserves to support the
cement plant for approximately fifty years, and possible reserves for any further

extensions of the unit. The main planning is done in accordance with the recent Libyan

publications.

Next to the limestone, clay consumption is about 20 per cent of the mix. Most of the

cement plants, especially the large capacity plants, have their own clay mines. Clay and
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shales typically occur either fairly close by the limestone deposits or are found
associated with limestone as inter-banding, lenses or pockets. (Libyan Industrial

Research Centre Report, 1970. Trans)

In Libya, abundant quantities of marine limestone and marl have been reported
especially, in the northern half of the country, while the southern half of the country is

yet to be explored in any form.

Among the other conventional raw materials, clay and ferruginous. sandstone's are
normally available at close proximity to the major limestone sources whereas iron ore
will have to be procured from the only known single source (Wadi Shati). Bauxite is yet
to be found in economic quantities. 'Lack of either flowing or ground water resource has
necessitated adoption of only dry process cement manufacture. (Libyan Industrial

Research Centre Report, 1983. Trans.)

The existing cement plants are using oil as the fuel and this trend will continue into the

foreseeable future based upon national supply of this resource.

The situation with the cement raw materials within the country seems very positive with

plenty of scope for optimal utilisation of the country's resources for the future.
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Map No. (3) The locations of Libyan Cement Manufacturers:

W -

® o

Tripoli

Darnah Cement Plant

‘Benghazi Cement Plant No. 1

Benghazi Cement Plant No. 2 (Al Hawwari)
Zliten Cement Plant

Al Khums Cement Plant No. 1

Al Khums Cement Plant No. 2 (Libdah)

Al Swani Cement Plant

Souk el Khamis Cement Plant

Suknah (Al Jufarah) Cement Plant

Wadi Al Shati Cement Plant




3.3.4. The impact of quarrying on the environment

Quarrying has been practised over a very long period of time from the ancient
civilisations (e.g Egyptians, Greeks and Romans) to the present day.
In all cases it has impacted upon the environment to a greater or lesser degree

depending on scale of operation.

Modern quarrying include operations that have severe impacts on the environment.

- Quarrying is a huge industry worldwide employing tené of thousands of people and

-moving millions of tonnes of ore and rock per month. In the case of surface mining, the
amount of overburden (material overlaying a mineral deposit that must be removed
before mining), means that such actions have a major impact upon the land involved.
These impacts may be tempofary where the mining or quarrying company returns the |
rock and overburden to the pit from which they were extracted (This is part of the

subject that this research addresses). (Www.natural-resources.org.1999)

An actual quarry site or location is just the first step in a long line of activities before
and after the digging and blasting starts: It is also at the centre of transportation routes
(such as roads), energy infrastructure (power lines), processing plants. (Environmental |

Mining Council of British Columbia, 1997).

It is obvious that the visual impacts of relevant industrial activities (e.g. mining and
quarrying) have not only been widely recognised, but nowadays aré considered as some
of the major environmental impacts. The aesthetic impact of the industrial activities on
the environment (mining is one of the most charaéteristic of such activities) is difficult

to reclaim subsequent to the operation ceasing (www.gnest.org, 1999).

Cdppin and Bradshaw (1982, p. 2) state that quarries are generally accepted as open-
cast excavations from which fairly massive and deep deposits of land or soft rock are
extracted. This is usually for the production of aggregates. The excavations are fairly
deep, and teﬁd to work progressively outwards and downwards. For ease of working

they are often on an escarpment or hillside, but they Can be on hilltops or in flat land.
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Aspects of impacts:

1- Visual intrusion "Blot on the landscape".
2- Dust impact on vegetation and people.
3- Noise impact on people and wildlife.

4- TImpacts on transport and roads (noise, dust and vibration).

Each type of location requires a slightly different technique and working sequence.
As blasting is the major activity in quarrying operations, Gunn, et al (1997, page 11)
states that, all blasting has environmental impacts including, the ground vibration, air

overpressure, and noise.

Murad, (1996, Trans.), states that, quarrying is an activity which can cause damage on
one site, and be subject to restoration at another site at the same time. The term
‘damage’ means the damage, which‘can occur where the quarrying is located. This may
cause disturbance of the landscape by creating an unacceptable and contrasting new

~ landform. This applies especially to the vegetation cover, disturbance of wildlife often
due to noise resulting from quarrying operations; There may be adverse effects on local

residents.

The intention of restoration ap.plied in another area, is to provide improvements in the
enviromﬁent along with the benefits, which will be gained from quarrying. The latter is
in terms of excavation and ore extraction, which are used in developing other areas
(such as building, opening new routes, bridges, dams, and steel industry ezc). The
intention is to offset damage by positive restoration and mitigation. This leads to the

attempt to strike a balance between the economic demands and environmental quality.

Al-Haylah Environmental Association, 1989 Conference (Trans.), states that:
‘Quarrying and Mining hazards and impacts are effective on all creatures which live in

the surrounding area resulting from the consequences of each site’s operations’.
As a result, the range of approaches to reclamation from non-intervention to large- scale

earthmoving and re-vegetation schemes must be implemented to reclaim the exploited

sites in terms of restoration and landform replication.
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3.3.4.1. The history of limestone extraction and its impacts

From early Libyan history as presented in Chapter 3, Section 1, and through the history
of Great Britain beginning with the Roman Empire (98-211 AD.), limestone extraction
has occurred in both Libya and the UK. The excavation and the extraction methods and

techniques at that time were similar in both countries.

Septimio Severo, the Roman who built the City of York in Great Britain, was born in
the City of Leptis Magna in Libya. He is the pefsoh who caused the City of Leptis
Magna to flourish by using the available limestone from the countryside surrounding
' the city. This is similar to how he did with the City of York and other Roman cities in

Great Britain.

From the summary of regional hisfory, the evaluation of the impacts of previous
civilisations resulting from limestone and hard-rock quarrying, demonstrates the
importance of the mineral to civilisation, and the often major impact of their extraction
excavation and processing, on the landscape, vegetation, and wildlife. This runs from

early history to present-day excavations.
3.3.4.2. Impacts of present-day quarrying

Pursuit of economic demands and the development of the technological tools, the
quarrying industry has the advantage to follow-up the latest inventions in its domain.

In the present-day, quarrying companies have the ability to overcome the hardest of
rocks on the earth. The quarrying industry becomes more efficient than it was a hundred
years ago, moreover, using the technology (such as ultrasound waves) in order to
explore the underground buried mineral, has eased the ways of opening new minerals

extraction sites.

As a result, the environmental damage, in terms of amenity loss, effects on wildlife, and
the water environment associated with quarrying has increased. In accordance with the
economic demands, solutions to decrease these severe impacts have been implemented

in many ways under permissions and contract restraints.
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Chapter 4. Planning Procedures

4.1. Introduction

The relevance of environmental impact assessment and environmental management
systems to quarrying and associated industrial activities, is very often through the
Planning Process. It is important therefore to set the scene and to note the similarities of

the planning procedures in the UK and in Libya.

- It is also important to be clear about the differences between these three areas of
assessment and procedure. Whilst these vary in detail from country to country, and from
region to region. They also reflect the particular economic and political system and

historical context of each.

Essentially Environmental Impact Assessment (EIA) is a process ap’p.lied to evaluate
and hopefully mitigate adverse impacts of developments or industrial processes on the
environmental resource. This may include aspects of economic and social impact too,
and may be part of a bigger process. The EIA may be voluntary and part of an
organisation's good practice or procedures, or it may be compulsory. The degree to

which an EIA is mandatory will vary from Country to Country.

An environmental management rsystem will often relate to an environmental audit
(based on financial auditing models) and may include EIA as a part of its ‘process. In
essence the Audit and Management System provide a framework for good practice and
good housekeeping in terms of the processes, procedures and monitoring of an
organisation, a factory, an industrial process or other activity. The Audit includes
assessments and monitoring with a review process designed to improve standards and to
meet targets. Formal audits are accredited and meet stringent national and international
criteria. Many commercial organisations in Europe and the USA now require bodies
with whom they trade to have the»necessary documentation in place to confirm
compliance to an appropriate environmental management system. Furthermore, audits
to be valid are usually undertaken or at least monitored by an approved external

auditor.
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In contrast to the above, the Planning Process is essentially a procedure that may vary
from Country to Country or region to region, for the granting or with-holding of certain
permissions for activities that require consent. As with some EIAs these are basically
statutory tools. The planning processes applied in Libya and the UK are radically
different and they reflect the contrasting histories of the two Countries and their people.
They also reflect as this research will show theheeds, issues and requirements of local _
communities and the different impacts of quarrying in the very different environments
of North Africa and the ndﬁh-westem Atlantic environment of the UK. The function of
the planning process and the procedﬁres applied to both grant consent, and fhe
requireﬁlent to restore (or to allow apropariate after-use) also reflects the contrasting

issues of land-use, land area and population density'in the two Countries.

The planning process may require a mandatory EIA before a decision is reached and
might even specify the need for appropriate monitoring and environmental management

systems once work is underway.

4.2. The procedures and requirements demanded by the

Libyan government for the opening'of a new quarry

The quarry developer (the investor) must obtain: -
1. Permits from the Electricity Company to confirm that, there are no underground

cables or any future plans to extend the electricity network through the selected site.

2. Permits from the regional municipality to ascertain that, there are no plans to
establish a new community on the selected site, also that there are no drainage or water

pipelines planned to cross the site.

3. Permits from the Agriculture administration to declare that the nominated site is not

appropriate for farming.

4. Permits from the Transportation administration to indicate whether there are any
types of routes or motorways or railways planned to cross the selected site.

(The Libyan Mining & Quarrying Procedures, 1985) (See Figure 9.)
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All the above permits are the premier conditions for permission. Policy No. 2 - 1972,
states: The investor is required to undertake a commitment to ensure that they will be

able to refill the holes if not required by the government, for a private purpose.

The investor is also réquired to replace suitable plantations, maintain and report about
every artefact or ruin of heritage value, where they are found at the selected site,
thereupon, the investor will be responsible for all the impact on the environment derived

from the operations of exploitation, (such as blasting).
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Copy of the official Libyan contract pro forma required in
order to open a new quarry

The contract requirements of quarries investment
Libyan Arab Jamahiriyah
Ministry of Industry

Muhicipality (1) SN

Enterprises and industrialisation overseeing office

Department of quarries and mines investment contracts and permits
1. Investor DAME: ...cccceveeeiseneennense

2. The type of mineral: ......ccceeeuee.

3. The name of the site region: ..........ceeuue.

4. The area of the quarry: .......ceeeeee.

5. Annual rent (by Dinar): ....cccereerueens

(Payable to the Miﬁistry of Industry)

6. Registration No.: Date: ...eeeerivvenreennanes :

7. The date of the contract beginning: ......cceeevnreccecrenens

8. The term of the contract: ......

Insurance

1. Assurance of royalty (tax): ........c..... Dinar.
Receipt No.: evemmmesssne
2. Contract conditions: .......ceceeessercnnne Dinar.
Receipt No.: .ceveeiereneee
3..Operati0n conditions: .....cceeeeevecsnene Dinar.
Receipt No.: w.coverarnrenne

The above requirements are prescribed according to article No. 49,

Act No. 2, 1972 (Pertaining to the quarries and mines)
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" Quarries investment contract"

Contract NO. .....ccceevueesunenn . Quarry No. ....ccevvueenes .
Site location: .........ccceeurenee . Municipality branch: ........... .
Date: Day............ .Month........ . Year......... .

This contract is approved from five copies between all parties:

1. The Ministry of Industry representative. (The land owner)

1\7 ) & SO, . (1st party)
2. The company representative. (Investor)

J\7 | o .

Permanent AddreSs: c....msmsensssssssssesessssssssssssees .
Identity No. ....ccveureneee . _ (2nd party)

(Clauses of the contract see Appendix 1)
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4.3. The procedures and requirements required by the UK

Government in order to open or extend quarry

The UK was one of the first countries in the world to use modern machinery in
quarrying. Indeed it could be argued that British professionals and experts are more
knowledgeable than any others in the world in this kind of work. This especially is
when integrated with the history of mining of which they are proud.

Extracting ideas, thoughts and methodologies from such people will clearly be
beneficial for people from devéloping countries looking for better systems with which
to manage their works both environmentally and commercially.

In the previous section, the relevant Libyan procedures and contract clauses were
introduced and described. It is clear from the assessment that the Libyan contract
procedure to open new sites clearly suffers from a lack of specific environmental
conditions. In this aspect it is worth considering the process in the UK, along with the
Environmental Impact Procedures. (These are considered in Chapter 5).

In contrast with the system in Libya, the process in the UK is essentially based around

the following, (See Figure 10.):-

1- Strategic Planning and Resource Planning Context developed by government (National,

Regional and Local), by employed officers with policy approved by elected, political members.

2- Proposals developed by individual minerals companies or quarry operators.

These are submitted to the local authority planning system whichever level is the 'Minerals
Planning Authority'. These may then go through a Planning Application process and quite
probably a Public Inquiry. The latter is chaired by an inspector appointed by the relevant

Government Minister.

During the process there is full opportunity for other Government Agencies, Voluntary
Conservation Bodies, Local Communities, and individuals to comment on the
proposals. The officers for a Planning Application or for a Public Enquiry the inspector
will make a recommendation to accept perhaps with conditions, or to reject. The final
decision is political made by the elected members. There may also be various rights of
appeal by the proposer if a decision is negative. The application may require an EIA

from the applicant.
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Copy of the UK Council's official contract pro forina
Required to open or extend quarry

- DERBYSHIRE COUNCIL

s
TO I LINDLEY' ESTATES SURVEYOR COUNTY OFFICES |
TARMAC ROADSTONE EASTERN MATLOCK.

JOHN HADFIELD HOUSE' DALE ROAD, DERBYSHIRE
MATLOCK, DERBYSHIRE '
TOWN AND COUNTRY PLANNING ACT, 1971

Town and Country Planning General Development Order, 1977

In pursuance of the powers vested in the Derbyshire County Council under the
above Act and Orders, and with reference to your application (Office Code No.
BOL/888/414 )

submitted on the 11 August 19 88 for permission to extend existing limestone

quarry. Bolsover Moor, Bolsover -__in the manner

described on the application and shown on the accompanying plan(s) and
drawing(s) - NOTICE IS HEREBY GIVEN that permission for the proposed

development is GRANTED subject to compliance with the following conditions

Conditions:

1. This permission is subject to the condition that the development must be begun
not later than the expiration of five years from the date of permission, unless some
other specific period has been indicated in other conditions given.

For conditions (2) to ( 26) please see attached sheets.

‘Reasons for Conditions:
1. The condition is imposed in accordance with Sections 41,42 and 43 of the Town

and Country Planning Act, 1971.

- For other reasons for conditions see attached sheets
Date. 19 ~ Signed
(Conditions of the Contract see Appendix 1) (The UK's Mining Contracts, 1989)
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Chapter 5. Environmental Impact Assessment

5.1. Introduction

Current thinking on international policies for environmental impact assessment and
pi‘otection aims to preserve the ecological balance, to safeguard natural and human
resources, to prevent and reduce the various forms of pollution, and reconcile the
requirements of developme;nt with the needs of the environment. The 1.nethodolfo gies
and approaches developed should protect the environment or the natural resifpiirce likely
to be affected by a proposed project. This includes air, water, soil, populaﬁon, fauna,
flora, climatic factors, and material assets, (including the architectural and
archaeological heritage, landscape and the interrelationship between the above factors).
Along with this is the intention to at least protect, and hopefully improve, the living

conditions of people affected.

All these approaches are drawn together by a wide range of international and national
strategies and legislation to promote envfronmental improvement. Today this is often
implemented through the utilisation of environmental impact assessment (EIA), and is
generally in the context of movement towards sustainable development, in accordance

with the principles of the 1992 Rio Conférence (Brundtland (Ed.), 1987).

Technological progress frequently has sevére impacts on environmental resofirces and
quality, and modern life styles and demands come at an expensive price. Indeed in many
cases, the price is one, which we are only just starting to realise and pay. This includes
the huge environmental damage, which has occurred from industrial projects, directly
and indirectly. These include the consequences of industrial aétivities (such as mining, .
quarrying and cement manufacture) along with military operations, and ‘research’ (such

as nuclear testing), and some ‘natural’ disasters such as floods and drought.
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Without adequate resources people wait to see what nature inflicts upon them, and can
only respond in limited ways. They are without any really strong actions or
interventions to reduce or prevent the current or forthcoming disasters. To moderate the
“adverse environmental impacts, we must both develop means of avoidance and
mitigati‘on of damage, and legislate for procedures to decrease the impacts of
technological progress. The consequences of failure are industrial and environmental

crises, and their consequence impacts on both human life and the natural environment.

The process of Environmental Impact Assessment (EIA) is one way of attempting to

reduce the adverse effects or the impacts, which arise from the technological progress.

The EIA has been defined below by a number of authors, e.g. Wood (1995), Canter
(1977,1996), Weston (1997), Wathern(1992), Glasson et al. (1994), Jorissen and
Coenen (1992), and Munn (1979). This approach is now being considered in terms of
the relevant activities of particular countries and organisations. Gilpin (1995) provides a
broad overviews of the international approaches and issues, and this relates to the broad
spectrum of international environmental policy (for example see Sloep and Blowers
(Eds.) 1996) and specifically to matters of global environmental change (See Graves,
1986). However, in many cases, the social, economic and environmental issues relating
to emerging economies around the world are given relatively scant treatment. Barrow
(1997) and Lee and George (Eds.) (2000) Provides useful first insights into ‘case studies
with increasing relevance to North Africa and to Libya specifically. However, there
appears to be no literature derived from actual Libyan case studies, and indeed,

environmental management practice in Libya itself, is very limited.
5.2. Definitions

Environmental impact assessment (EIA) refers to the evaluation of the effects likely to
arise from a major project (or other action) significantly affecting the natural and’

anthropogenic environment. (Wood, 1995).

Canter, (1977 & 1996) defined the EIA as the systematic identification and evaluation

of potential impacts (effects) of proposed proj ééts, plans, programmes, or
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legislative actions relative to the physical - chemical, biological, cultural, and socio-

economic component of the total environment.

EIA is also defined as a process for identifying the likely consequences of activities for
the biogeophysical environmenf and for human health and welfare. This is to address
particular activities and also as a means of collating relevant informatioh, at a stage
when it can materially affect the decisions of those responsible for sanctioning

development proposals (Weston, 1997).

Wathern (1992) however, also puts it more succincﬂy: EIA is a process having the
ultimate objective of providing decision-makers with an indication of the likely
consequences of their actions. Glasson et al. (1994) argue that EIA is a systematic
process for the examination of environmental impacts of development and the
emphasis, compared with many other mechanisms for environmental protection, is on
prevention. Indeed, the EIA described by Jorissen and Coenen (1992) as an instrument

of preventative environmental management.

This underlying purpose is important for an understanding of the whole process. It
requires that EIA take place at a much earlier stage of project development than in

traditional planning or development control assessment (Weston, 1997).

Furthermore, Weston (1997) notes that Selman (1992) emphasises this by arguing that
EIA should ideally ensure that thorough examination of a proposal takes place at the
earliest possible opportunity. This should preferably coincide with the earliest stages of
project planning. Design and performance standards can then be influenced from the
outset. Wathern (1992) goes further. He suggests that the greatest contribution of EIA to
environmental management fnay well be in reducing adverse impact before proposals

come through to the authorisation phase.
Additionally, Munn (1979) states that " To identify and predict the impact on the

environment and on man's health and well being of legislative procedures, and to

interpret and communicate information about the impacts".
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The former UK DoE (Department for Environment) (1989), (which became the DETR),
defined the EIA as “The term ‘environmental assessment’ describes a technique and a
process by which information about the environmental effects of a project is collected,
both by the developer and from other sources, and taken into account by the planning

authority in forming their judgements on whether the development should go ahead.”

EIA is considered to be a technical exercise, the object of which is to provide decision-
makers and the public with an account of the implications of proposed courses of action

before a decision, is taken.

The above definitions provide a broad indication of the objectives of EIA, and illustrate
differing concepts of EIA. Finally, they emphasise the role of EIA in informing the
decision-making process for example, the UN Economic Commission for Europe
(UNECE) in (1991), declared that the EIA is “An assessment on whether the

development should go ahead”. (Www.uhece.org)

5.3. A short historical review of Environmental Impact

Assessment as an international process

5.3.1. Historical summaries

The EIA process has been developing since the 1960s when it was first given
formalised status through the USA's NEPA (National Environmental Policy Act, 1969,
USA). This required EIA for federally funded or supported projects, which were likely
to have environmental effects, (Weston 1997). Yet as Fortlage (1990) argues,

environmental assessment has been with us for much longer.

The NEPA (National Environmental Policy Act) used EIA as a policy implementation
measure rather than simply a planning technique. The introduction of EIA was part of a
whole redirection of the planning process, other wise, the NEPA established policy
principles for the enhancement, of the environment, which EIA would implement.

(Weston, 1997).
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