Chapler XUV Environmenial Aspects

14.1.2  Natural Conditions

1)

Topography

The Sinai Peninsula lics between the Gulf of Aqaba and G\il_f of Sugz. South Sinai
Peninsula covers an area of approximately 34,000 km’. In general, the Sinai Peninsula
comprises basement rocks in its southern territory and mainly sedimentary rocks of
different ages and environments in its northem territory.

‘The basement tocks has been subject to indense weathering and erosion processes
during a very long period of time. In addition, tectonic effects are represented by the
formation of deep and narrow valleys due to uplifting and subsidence in the basement

“rocks. In addition, the Guif of Agaba and the Gulf of Suez arc tectonism products

formed during a tong period of time.
South Sinai shows different goemorphdlogical features as described below.

(1) At the eastemn part along the Gulf of Aqaba the basement rocks are directly
adjacent to the Gulf shore in most case with no sedimentary cover.

{2) The western part along the Gulf of Suez is commonly characterized by wide plains
such as El Qaa plain and El Tur plain.

(3) The central part is characterized by very rugged high mountainies such as Gebel
Katharina _(2,642 m), Gebet Musa (2,285 m) and Gebe! Umm Shaumar (2,586 m),
deep valleys and strongly tectonized rocks, with the highest elevations in Egypt.

(4) The northern part is formed with a vast and flat desert plain, such as the
surrounding of Nakhl.

Especially, the St. Catherine area lies within the high topography and very rugged
mountainous zone of South Sinai. It is mostly covered by hard granitoid and voleanic

rocks forming a mountainous landscape with high peaks raising up to 2,642 m at Gebel
Katharina itself.

Also, the regional area surrounding St. Catherine domain is characterized by relatively
low relief and mild topographic features. Wadi Isla, Wadi Hibran, Wadi Nasb, Wadi
Madsus, Wadi Zaghra and Wadi E] Tur are the most common famous geomorphological
features characterizing this broad domain.
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Hydrolopy and Mcteorology

South Sinai has a desert climate. It lies in the arid belt of North Africa and belong to the
Saharan Mediterrancan climate area (Emberger, 1951). In most parts of South Sinai (he
climate is extremely arid, with a long, hot and rainless summer and mild winter.

Rain is very irregular and falls in very small amount. Sometimes it rains in toreents
producing flash floods that destroy everything on its way.

Generally, the climatic features of the South Sinai south of 29° N latitude varies
between the 7 districts of the deserts of Sinai and Isracl described by Danin (1983),
based on geomorphological, climatic and ¢daphic facters  Areas in the 7 districts are
shown in Fig 14.1.2-1. General climatic data of the 7 districts in South Sinai is as
follows:

General climatic data of 7 districts in South Sinai

No District Name ‘ Mean annual | Mean annual
: Rainfall Temp. (°C)
C T {mm)
1 Table mountains of western and central Sinai 50- 100 16-20
2 Coastal plain of the Suez Gulf ‘ 10-30 22-24
3 1 Coastal plains and foothills of Aqaba Gulf 5-30 23-26
4| Tiran & Sinafir Islands 5-20 25-26
5 Sandstone belt 30-50 17-22
6 | Lower Sinai massif 30-30 15-22
7 | Upper Sinai massif 7¢- 100 9-15
Flora

Generally, vegetation in South Sinai is scarce under desert climate. Grass grows up
temporally after rain along many wadis and gullies. For instance, larger acacia trees are
dotted along some of the wadis.

Nevertheless, a flora of total 480 species is recorded in South Sinai. These include
species of preridophyta, gymnospermae and angic_)_spérmae. 389 of these species are rare
species, which have a limited distribution. Out of these rare species 31 are endemic, 23
endangered, 16 vulnerable, and 3 “extinct” species. The list of these 59 species is
shown in Table 14.1.2-1.

Mt. St. Catherine, Wadi El Arbacen, Gebel Musa, the surrounding of the famous
monastery and Wadi El Deir are extraordinarily rich in species with a considerable
amount of endemic species. There are also several endangered and vulnerable species.
About 36.1 % of the endemic species are recorded from Mt, St. Catherine and Wadi El
Deir. Moreover 54.5 % of the endangered and vulnerable species are found in Mt. St.
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Catherine, Gebel Musa and Wadi El Deir. Some of these endemic species have very
limited populations and are very endangered, for example Prinuda boveana, known
from Ain Shinnara, Gebel Catherine.  The natural regencration of some old trees or

subshrubs is nearly stopped, in most cases, duc to overgrazing. The main species are as
follows:

Atraphaxis spinose : G. Cathering, only very few and old plants
Crataequs sinaica : G. Cathetine

Cotoneaster orbicilaris @ G, Catherine

Ficus pseudocycomorus  : Wadi El Arbacen

Phamnus dispermus : G. Catherine

Rosa arabica : G. Catherine

Three “extinct” species are included. These are Crataegus azarolus, which is only
known from one location on the top of Gebel Catherine, Rhus coriaria near the
monastery and Leucas inflata from the mountainous region. -

There are also some valuable woody species in North of Nabq and the coastal area of
Gulf of Aqaba; These scientifically and economically valuable species are Avicennia
marina (Mangrove), growing on muddy soil on fossil coral reefs and the coastal shore,
Limonium axillare, on the salty coastal soi}, and Salvadora persica.

Further, Sinai is known to be the main 'Egyptian province in which the inhabitants still

use medical plants for curing several discases. Some of these plants are rare, endangered
or vulnerable.

Fauna

(1) Mammals

A variety of mammals inhabit South Sinai, some of which are either endangered or
vulnerable to immediate extinction. - The mammaV’s fauna of South Sinai includes

only 7 orders réprcscn!ing 16 familics, 26 genera and 34 species. The list of these
mammals is shown in Table $4.1.2-2.

Endangercd species of witd mammals include Caracal caracal schmitzi (Caracal),
Panthera paradus jarvisi (Leopard), Capra ibex nubiana (Ybex) and Gazella dorcas

{Dorcas gazelle). Vulnerable species include Jaculus orientalis (Greater Egyptian

jerboa) and Procavia capensis syriaca (Hyrax). There are 11 species found to be rare,

two of them are threatened include Hyaena hyaena dubbah (Striped hyena) and Felis

sylvestris tristrami (Wild cat). Also, in these mammals Gazella dorcas and Panthera

paradus jarvisi are protected vader Article 117 of Law No. 53 (1966).
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Mammals in South Sinai generally inhabit Wadis and mountain arcas such as St
Catherine Monastery. Distribution of vulnerable and endangered species of mammals
is shown in Fig 14.1.2-2,

Birds

There are some 264 species of birds that have been recorded in South Sinai on a
temporary transient basis; either on migration during spring and awtumn, or as winter
visitors. There are also about S0 specics of birds known to breed in South Sinai. The
list of these breeding specics is shown in Table 14.1.2-3. Four primary habitat types,
which ar¢ used by bird communitics, can be identified in the inland parts of South
Sinai. These are as follows:

i) Highland: Includes hilly, mountainous country and slopes, as well as narrow
small wadis, gullics and ravines above 1,000 m.

i) Wadis: Mainly larger wadis below 1,500 m.

iit) Plains and plateaus: Includes open flat or slightly undulating plains, very wide
wadi beds (over 1 km width) and high plateaus.

iv) Oases: Includes typical oases, orchards and other man sustained farmiand.

(3) Reptila

3)

Herpetofauna of total 45 species is recorded in South Sinai. There is not any endemic
species of herpriofauna in South Sinai, however 14 species are restricted to Sinai in
their distribution in Egypt. Most of these species are found in the core area of the
protected area. The list of reptilia in South Sinai is shown in Table 14.1.2-4.

Uromastyx ocellatus  ornatus  {Ornate débb-limrd) and Dermochelys coriacea
(Leatherback) in these spccics' are endangered spccics.. Especially, Caretta carelta
{Red-brown loggerhead tunlej and Chelonia mydas {Green turtte) had been exposed
to severe collection for exportation before designation of protected area.

Uremasiyx aég}ptius (Ifgyptian dabb-lizard), Uromastyx ocellatus ornatus and
Chelonia mydas are protected vnder Decree No. 1403 (1990).  Distribwtion of
vulnerable and endangered species of reptila is shown in {fig 14.1.2-3.

Sea ¥auna and ¥Flora

Guif of Agaba is much narrower and deeper than that of Sucz, being a part of the great
Syrian-East African Rift. It extends for 180 kim; from the straits of T iran to the port of
Eliat. At its northernmost point, it is 5 km wide and reaches a maximum width of 28 km
opposite 1o Dahab. There are 2 major basins; the northern one extends south to Nuwciba
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and reaches a maximum depth of 1,000 m, while the southern one extends to the straits

(H

@

of Tiran and sounds at 1,800 wm. This is varied topography result in many difterent
species of sea fauna and flora.

Fish

A total of 180 species fish is recorded in Gulf of Aqaba. These species belong to 106
genera, 55 families and 15 orders. The list of fish in Gulf of Aquba is shown in Table
14.1.2-5. Ras Mohamed area has the largest number of fish species, being 172
species (represented 96 % of the total recorded specics), followed by Abou Galoum
which includes 54 specics (30.0 %). Then, Nabq has the lowest number of specics 42
species, representing 23 % of the total recorded species.

Number of species, genera, families and orders recorded in different localities

Locality . Species ..] - .Genera | . Families - . Orders
Ras Mohaned 172(95.5%) | 99(93.4%) .| 51(92.7%) . 14 (93. 3%)
Nabq 42(23.3%) 31(29.2%) 18(32.7%) |  9(60.0%)
Abou-Galoum 34 (30.0%6) |  29(274%) 17 (30.9%) 7(46.7%%)

Total 180 (100%) 106 (100%) 55 {100%) 15 (100%)

Source: Fish of Aqaba Ray (Red Sea) Final Report, 1953, ELAA

Number of species, genera, families and orders recorded during different seasons
from South Sinai protected arcas are shown below:

The largest numbér of s’pccicg is recorded 'during spring, being 124 species
(representing 69 % of the total recorded specws)

Number of spec;es genera families and orders dunng dlﬂerenl seaSOns

Season - Specles - " Genera : . | - Familes [ O;dgrs o
Summer 52 (28.9%) 40 (37.7%) | 23{41.8%) |- 6 {37.5%)
Autumn 35(19.4%) ° 30(28.3%) 23 (41.8%) . 8(50.0%) -
Winter 79 (43.9%) . 36 (52.8%) 32(58.2%%) 11{68.8%)
Spring 124 {(68. 9%) - 80(75.5%) 45 (81.8%) 15 (93.8%%)
Total 180 (100%) 106 (100%) 55 (100%) 16 (100%%)
Source: Tish of Aqaba Bay (Red Sca) Final Report, 1993, EE

Coral

Coral reefs play an important role in the coastal ecosystem. They provide habilats for
a wide variety of marine species and protect coastal tands from erosion and storm
damage. They also provide a protected environment for the development of coastal
vegetation such as sea-grasses and salt marshes. Several district reef communities
have been recognized within the Gulf of Aqaba. These include lagoon, platform,
contour, and coral islets. 56 coral species belonging to 16 families is recorded in the
three sites of Ras Mohamed, Nabg and Abu Galum; 32 species in Ras Mohamed, 27
species in Nabq and 33 in Abu Galum. The list of coral in the three sites is shown in
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Tho number of species, genera and familics in the Gulf of Aqaba

Locality Specics Genera 1 Families
Ras Mohamed 32 _ 24 L 14
Nabg 27 19 16 __
| Abou-Galoum 33 29 A2
Total 56 - 16

Source: Corals of Aqaba Bay (Red Sea) Final Report, 1995, EEAA

(3) Mangroves and Seagrasses

14.2

1421

1)

Mangroves also make a significant contribution in the coastal ecosystem. They
provide habitats for animals, birds and fishes, and control coastal erosion and
contribute to shoreline aceretion. The mangrove of Sinai is a type, which grows on
hard boltoms without being connected wi'lh a riverine estuary. The Sinai mangroves,
with exception of Ras Mohamed, are situated on the altuvial fan of Wadi Kid. There
are 5 mangrove areas in South Sinai, one at Ras Mohamed protected area (mangrove
channel) and 4 at Nabq protected area (Al-Ghargana, Abou Zabad, El-Rewissiah and
El-Monqateah). El-Rewissiah is the biggest of the mangrove forests, followed by
those at Abou Zabad.

Seagrasses are fairly widespread along the coasts of the Gulf of Aqaba. They tend to
be concentrated in shallow water areas such as lagoons. Of the ten (10) scagrass

~ species in the entire Red Sea, seven (7) species have been recorded along the coasts of
Gulf of Agaba.

Relevant Laws and Conventions
Environmental Law and Regulation
Egyptian Environmental Affairs Agency

Environmental laws in Egypt have been implemented and cnforced by a number of
different government ministries, under powers conferred under Article 157 of the
Constitution.

However, following the acceptance of the Stockholm Declaration concluded during
United Nations Conference on the Human Environment held in Stockhb]m, Sweden in
1972, the Egyptian Government began discussing the formulation of a national body
responsible for the management and administration of the environment.

In 1982, the Egyptian Environmental Affairs Agency (EEAA) was established under
Presidential Decree No. 631 of 1982. The Agency is attached to the Presidency of the
Council of Ministers and is responsible for preparing Egypt’s policy on the management
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Presidential Decree No. 631 of 1982, The Agency is atlached to the Presidency of the
Council of Ministers and is responsible for preparing Egypt’s polxc) on the management
of the c¢nvironment and natvral resources.  This authority has environmental
enhancement department in each government.

Subsequent to the establishment of a single agency for the protection of the environment,

public concern for the deteriorating situation concerning the protection of natural

resources, and the pollulion of aquatic resources from industrial activity, led to the
approval of thc following laws:

{(HL ':w \!o 48 (!982) for the Protcctlon of the River Nile 'md Water Channcls;
2 Mmlstcr of Industry’s Decree No. 380 (1982);

(3) Law No. 102 (1983) for Natural Reserves and Conservation of Nature

(4) Law No. 124 (1983) for Fishing, Aquatics and Regulating Fish Farm;

(5) Law No. 12 (1984) for Drainage and Irrigation

The activilies of EEAA since its establishment have concentrated on the accumulation
of the scientific and technical data needed for the formulation and preparation of the
country’s National Environmental Action Plan, which was released in March 1992,

Law Number 4 on Protection of the Environment

The lEgy’pl'ian_ Government issued Law No. 4 in 1994 as a new environmental law. This

law spells out the powers of the EEAA. Furthermore it includes sections on pratection
of land, air and water pollution, and procedures for Environmental Impact Assessment
(EIA). Although the law specifies legat enforcement and penalties including permitting
procedures, in realily the success of the EBAA in coforcing the law requires
collaboration with a number of line ministrics. Law No. 4 also included penalty
provision for non-compliance with Law No. 48.

L.aw No. 4 consists of the following parts and chapters. -

Prcliminary Part

Chapter 1 General Provisions _
Chapter 2 Egyptian Environmental Affairs Agency (EEAA)
Chapter 3 Environment Protection Fund

Chapter 4 Incentives
Part 1 Protection of I.and Envitonment from Pollution
Part 2 Protection of Air Environment from Pollution
Part 3 Protection of Water Environment from Pollution
Chapter 1 Pollution from Ships

Chapter 2 Pollution from Land Sources
Chapter 3 International Cerificates
Chapter 4 Administrative and Judiciary Procedures
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Part 4 Penalties
Conservation and Protection of Natural Resources

The Egyptian government has initiated twoe programs in an attempt to reverse the
deteriorating state of the country’s natoral resources, namely:

(1) Development of environmental map of natural resources
(2) Establishment of marine resources management plan

Law No. 102 (1983) for Natural Reserves and the Conscrvation of Nature is the
principal law relating to the protection of natural resources. Certain activitics which
may cause deterioration of or damage to the natural environment of protected arcas arc
prohibited under the provisions of Article 2, which include:

(1) hunting, transportation or disturbance of any flora, fauna or organic material, or any
other aclivity. which may affcct their existence;

(2) destruction of the habitat or geological features of the area;

(3) introduction of any exotic species which is not indigenous to the arca;

(4) pollution of the soil, water or air within any designated area;

(5) construction of any house or road, or any agricultural, commercial or mdusirml
activities except as authorized by EEAA acting in accordance with Regulations
issued by the Prime Minister.

Convention on Wetlands of Internationat 'Iniportauce Especially As Waterfow] Habitat
(RAMSARY): (}) Lake Bardawil and (2) Lake Burullus were designated in 1988, but to

date have not been protected by national legislation.

With accession to the Convention Concem.ing't‘ne Protection of the World Cultural and
Natural Heritage, S historical sites were designated as World Heritage Sites, namely (1)

Abu Mina Menastery, (2) Abu SimbeL 3) Islamic Cuiro, (4) Philae (Nubia) and (5) the

monuments at Luxor and Giza (Thebes and Memphis).

A \'ariciy of species of flora and fauna have been protected under the provision of
Decree No. 28 of 1961, Decrec No. 66 of 1983, Decree No. 1227 of 1988 and Decree
No. 90 of 1990.

Bird taxa protected by Decree 28 (1967), Decree 66 {1983), Decree 1227 (1988) and
Decree 90 {1990) are shown in Bird Section.

Article 117 of law No. 53 (1966) as read with Decree 28 (1967) extends protection to 6
species of mammals, including (1) Barbary Sheep, (2) Nubia lhex, (3) Slender-horned
Gazelle, (4) Doreas Gazella, (5) Cheetah and (6) Sinai Leopard.
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Deeree No. 1403 (1990) has been enacted to afford protection to the 13 reptile species.

List of reptiles protected by Deerce 1403 in 1990

No | Seientific Name Common Namé
| Testido Kleinmarmi Egyptian Tortoise
2 | Testudo graeca 77| Gireek Tortoise
3 | Trionyx trivnquis Nile Soft-shell Turile
4 | Chelonia mydas Green Turtle
5 Uromastyx acgyptius Egyptian Spiny- !alled leard
6 1 Uromastyx ocellatus Spolted Spiny-taifed Lizard
7| Uromastyx ornatus Omate Spiny-tatled Lizard
§ | Uromastyx acanthinurus Black Spiny-tailed Lizard
9 | Chamaelea chameleon Common Mediterranean
10 | Chamaeleo africanus African Chameleon
[ 11 | Enx colubrinus Kenya Sand Boa
12 | Eryx jaculus Egyptian or Spotied Sand Boa
13 Varanus griseus Desent Monitor

Ratification to International Conventions

The main trend of Egypt’s environmental policy are governéd by national development
priorities which have been influenced by fundamental principles established in various
international enviroﬁment_al lfcalics and agreements to which the couniry has acceded.
Some of these environmental treaties and conventions are listed as follows:

(1) African Convention on the Conscrvatxon of national Resources
}-nlry into force for Egypt on May 12,1972
(2) Convention Concerning the Protection of the World Cultural and Natural
Heritage: Entry into force for Egypt on December 17, 1975
(3) Convention on International Tr'ade in Endangered Species of Wild Fauna and
Flora (as amended): Entry into force for Egypt on April 4. 1978
(4) Convention for the Protection of the Mediterrancan Sea against Pollution
: Entry into force for Egypt on Septembcr 23,1978
{5) Protocol for the Protection of the Mediterranean Sea against Pollution from Land-
bases Sources: Entry into force for Egypt on June 17, 1983
(6) Convention on the Conservation of Migratory Species of Wild Animals
: Ratified by Egypt on July 11, 1983 .
(7) United Nations Convention on the Law of the Sea
: Ratificd by Egypton July 11, 1983
(8) Protoco! Concerning Mediterranean Specially Protected Area
: Entry into force for Egypt on March 23, 1986
(9) Convention on Wetlands of International Importance Especially as Waterfowl
MHabitat: Entry into force for Egypt on February 1, 1987
{10) Framework Convention on Climate Change: Signed by Egypt on June 9, 1992
(1) Convention on Biological Diversity: Signed on Egypt on June 9, 1992
(12) World Charter and Agenda 21: Signed on Egypt on June 9, 1992
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14.2.3 TProtected Arca in South Sinai

)
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There arc 16 protected arcas in Egypt. Iive 5 areas in these protected areas have been
declared under Law No. 102 in South Sinai. The protected arcas in South Sinai are as
follows:

(1) Ras Mohamed National Park
(2) Saint Catherine Protectorate
(3) Nabq Protectorate

(4} Abu Galum Protectorate

(5) Taba Protectoraic

In addition, Taba resource protected area is proposed as new protected area. These
protected areas are shown in Fig 14.2.3-1.

The Ras Mohamed National Park

The Ras Mohamed National Park is the first and only national park in Egypt. The park
was declared in 1983 with an area of 97 km?, but it has since then grown (o an arca of
480 km’. The Park includes marine and terrestial areas at the Ras Mohamed peninsula
and the istand of Tiran, and all shorelines to the highest annual tide between the main
Sharm E| Sheikh harbour and the southern boundary of the Nabq managed resource
protected arca. Many mammals inhabit the park, some of which are protected under law.
The number of fish is also rich and consists of 172 species. Therefore, many facilities
for visitors are established in the park.

The Saint Catherine Prolectorate

The Saint Catherine Protectorate declared in 1987 has the widest area of the four
protected areas of South Sinai. The protected area includes the 6-century monastery and
the surrounding area.

This area is characterized by very rugged high mountains such as Gebel Catherine
(2,642 m), Gebel Musa (2,285 m) and Gebe! Umm Shawmar '(2,586 m). These
mountains have the highest elevations in Egypt. Therelore, flora and fauna are rich and
include a large number of valuable and rare species.

Many monasteries also exist in the area. St. Catherine monastery has been a center of
Christian worship and thought for over 1,600 years, containing one of the world” most
ancient and important monastic libraries.
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The Nabq Protectorate

The Nabq Protectorate located 35 km north of Sharm Il Sheikh, is an outstanding
natural area containing varicd ccosystens and habitat types. Of these, the most notable
arc the ones located at the mouth of Wadi Kid and the largest mangrove (Avi’cennia
marina) stand on the Gulf of Agaba.

Other habitat types can - be found in the mountainous regions of the protectorate
wherever conditions permit ﬁlan’t growth. With an area of over 600 knt?, Nabq contains
134 plant species of which 86 are perennial. The mangrove stand at Nabq fronts the
shoreline at the mouth of Wadi Kid.

The Abu Galum Protectorate

The Abu Galum Protectorate covering an area of 400 km’, protecls varied coastal and

mountain ecosystemns unique of the Gulf of Aqaba. The area differs dramatlcally from

the other Protectorates on the Gulf. The coastal arca contains undisturbed coral reefs
with high diversities of coral reef fish and associated flora and fauna.

Initial Environmental Examination (IEE)
Summary of Groundwater Development Plan

The main water resources of this development plan are two kinds of groundwater, which
come from the Lower Cretaceous Aquer in the soulh of Nakhl area and the Quaternary
Aquifer in El Qaa Plan. Groundwater development polenlial of the Main Block in the

Lower Cretaceous Aquifer is estimated as 110 x 10° m?, while available amount of
groundwater is estimated as 13 x 10° m’.

Available amount of groundwater in El Qaa Plan is estimated as 12,500 m’/day (4.56 x
10% m*fyear) from the result of a simulation model. This amount censists of present
groundwater use 9,415 m’/day (3.43 x i0° m*fyear) and additional groundwater
abstraction of 3,085 m*/day (1.13 x 10°m*/year). Water demand in the target year 2017
on the other hand, is estinated as 260,000 m*/day or 95 x 10° m3lyear (185,000 m3/day
for domestic use and 75,000 m*day for irrigation use). Therefore, the water capacity to
be developed is determined considering both the available amount of groundwater and

- the water demands.

The main facilities of the groundwater development plan are well structures, pumping

stations, conveyance pipelines and distribulion water reservoirs, summarized below.
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_ Summary of Groundwater Development Plan

Plan Water Development Servics Main Service Main Facilities
Source Ca?acily Area Purpose | Population
RN SRR S (11 1<) S S —fofSuwply | &Area |
1 South of 57,500 Ras Sudr, Potable 235,845 Well :N= 92
Sudr El Hetlan Abu Zenima, {pcrsons) :D=1,000m
! . Abu Rudeis .| Pipe L=64km |
2 | Southof 36,000 Nuweiba, Potable 204,112 | Well :N=90
Nakhl Dahab (persons) :D=1,000m
N N R Pipe -1+ 189 km_|
3 | Northof 5,300 El Tur Portable 110,623 | Well:N=9
E! Tur (persons) D155 m
. R R R B | Pipe :L=9km
4A | Around . 11,700 Sudr El Heitan | Irrigation 714 ha Well :N= 19
B Sudr El Heitan ] :D=1,000m
4B | South of Nakhl 13,700 Malha Trrigation 840 ha Well :N=22
D=1,000m |
4C | Around Themed 1,700 Themed Lerigation 714 ha Well :N=19
. D=1,000m
5 | Bedouin 80 Typical case Common 1,600 Well :N=4
Conmmunity (persons) _iD=25m |

1432

D

Remark: “D="of Main Facifities means well depth
Initial Environmental Examination

The main objective of lh_é IEE is to evaluate whether an EIA (Environmental Impact
Assessment) is nccessary for the further study and to examiae, from an environmental
viewpoint, the measures for alleviating the effects of the project which requires
environmental consideration but not a futl-scale EIA.

Table 14.3.2-1 summarizes the estimation of the environmental changes and assessment
of the influence by these changes. These enviconmental items apply according to
“Environmental Guidelines for Infrastructare Projects VIl Groundwater Development,
JICA Environmental Guidelines, and September 1992”.  Environmental items for
examined against the development plan are discussed below.

Social Environment

Concerning  “(2) ‘Economic Activities” and “(7) Public Health Condition”, the
development plan will give benefits to inhabitants of the service areas. This will
ENCOUrage econonic dcvelopmenf of service areas. Eespecially agricultural outputs will
increase by the suppiy of irrigation water, and health condition of inhabitant will be
improved by supply of drinking water.

The development plan will seldom affect other items of (1) Resettlement”, “(3) Traffic
and Public Facilitics™, “(4) Split of Communities” and “(9) Hazard (Risk)”. The reason
is that most of the development plan is conducted in non-resident areas. Serious impacis
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against items of other social environment arc not observed.
Natural Environment

The main facilities of the development plan consist of intake facilitics and transmission
pipelines. Most of the intake facilities are proposed in non-inhabitant arcas and
pipelines ar¢ buried along roads.' Therefore, the development ptan will not directly
affect item ““(15) Fauna and Flora”. Furtherimore, the development plan does not require
large-seale reclamation works. Therefore, environmental items “(10) Topography and
Geology”, “(11) Soil Erosion” and “(16) Meteorology” will not be affected by the
development plan.  However, each item of “(12) Groundwater”, “(13) Hydrological

Situation” and *(17) Lan'ds'cape” should be paid attention to discussed below.

Development of wells for irrigation and commen use is proposed’ in Bedouin
communities. Locations of the new wells should be sclected in points that are not
causing effect such as lowering of groundwater table against existing wells.

Increase of wastewater related 1o the increase of water cbnsumplion is expected to have
impact on the water quality of sca, if ne’ccssary measures against increase of wastewater
are not taken. Aqaba Bay belongs to the protected arca, and consequently necessary
measures such as improvement of wastewater treatment facilities should be taken. Also,
locations of pressute reduciﬁg tanks at the7 sites in Wadi Watir should be decided
considering the conservation of landscape because this section has superior landscape.

Poltution

Groundwater development in Bedouin communities is proposed. Drilling under the
constriction phase may cause water p’ollution on existing wells of the Bedouin
communities. Therefore, item “(19) Water Pollution” should be paid attention to.
Diilling machines generate noise and 'vibrations however since the period of
construetion is limited, item “(21) Noise and Vibration” will not be seriously affected by
the development plan. Moreover, lift pumps during the operation also generate noise,
however the sites for lift pumps are almost entirely located in non-resident areas,
Concerning the noise of lift pumps in Bedovin communities, they will not sertously
affect the environment due to the small-scale size. Serious impacts on items of other
pollution are not observed.
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Conclusion and Recommendation
Conclusion of IEE

Based on the results of the study, the degree of the possible impact is assessed using the
following three categories. A: Impact is deemed strong B: Some impact is expected C:
Impact is very small. Table 14.3.2-1 summarizes the estimation of the environmental
changes and assessinent of the influence by those changes. The results of the IEE are as
follows:

: A category | B category | C category
,,,,,,,, Plan-1 0 0 23
Plan-2 v o2 421
Plan-3 i G 2 B
Plan-4 0 2 21
| Plan-5 0 i 3 260

Thus, it is concluded that due to the reasons explained below, the environment will not
be seriously attected by the implementation of the development plan. As a consequence,
an EIA is not nécessary. The reasons supporting the cenclusions are as follows:

(1) Most _bf:So_uth Sinai consists of scarce natural conditions under desert climate, and

the habitats of plants and animals are limited. 'Plants grow in the mountainous area

‘representing St. Catherine and wadis and gullies. Animals are also observed in only
a part of the district. The development plan is not proposed in these areas.
Therefore, the natural environment in the Study Area will not be directly affected by
development plan.

(2) Concerning the facitity plan, the well fields of Plant, 2 and 3 require extensive
areas, however these areas consist of non-resident areas. Furthermore the pipeline

~of Plan 2 has a length of 189 km, however pipes are buried along existing roads.
Other facilities are small-scale in size and large-scale reclamations are not needed.
Thus, the development plan does not seriously aftect the environment.

(3) The development plan will contribule to  economic development and the
improvement of public health condition. For instance, increase of water supply to
service areas will develop tourism into a major industry in South Sinai. Also,
agricultural outputs will increase by supply of irrigation water. At the same time,
the development plan will give job opportunities through construction works.

However, concerning the “B” category, the necessary counterimeasure should be taken.
These measures and related subjects are shown in Table 14.3.2-2.

Recommendation for Devetopment Plan

Concerning the groundwater development plan, its characteristics and fundamental
considerations against environmental viewpoints are summarized below.
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Water Resources

Scales of water resources are different according to the purpose of water supply.
Water resources with the largest scale'is for potable use; the area of each well ficld of
Plan 1 and Plan 2 has the scale of 5,130 ha (9,500 m x 5,400 m). Plan 3 is 1,100 ha
{5,500 i x 2,000 m). These arcas ar¢ formed in desert lands and there are no
inhabitants. Also, valuable species of wildlife and plants can not be found in these
areas. Therefore, ncither forced displacement of inhabitants by land acquisition nor
special considerations against other environmental viewpoints are needed.

On the other hand, water resources for irrigation of Plan 4A, 4B and 4C and common
usc of Plan 5 consists of wells, and these wells will be established insid irrigation
areas and residential areas, These pla'ns will not scriously affect the environment due
to the small-scale size. However, development of new wells in these areas should be
carried out considering the effect on wells.

Life of Aquifer

The increase of water demand by the growing populatidn threatens to deplete the
aquifer in the area. According lo the water balance study life of the aquifer in the
Study Arca is estimated as 135 years if al} the water demand in South Sinai depends

on groundwater source. If alternative water sources are used, the fife of the aquifer is
estimated as 253 years

There is room for discussion of the life length of the aquifer since it is obvious that
the storage capacity of groundwater is limited, regarding the groundwater in the
Lower Cretaceous Aquifer, which is called Fossil Water because it is never recharged
by present surface water, its use is not sustainable. Therefore, development of
groundwater in the Lower Cretaceous Aquifer should be carefully carried out under
strict management.

Development Water Capacity

Total developﬁlent water capacity in potable water sector is 118,880 m*/day; and -
about 550,000 persons the benefit from the development plan. Considering the total
pOpulatio;i 39,009 of South Sinai in 1996, the scale of the development plan can be
realized. Also, the total development water capacity for irrigation water is proposed
as 37,100 mjfda)', resulling in that 2,268 ha of agricultural land can be irrigated.
Agricultural tand of South Sinai in 1994 was 1,400 fcddans (588 ha).

On the other hand, increase of water consumption leads to increase of wastewater
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generation.  Ras Sudr, Nuweiba and El Tur are the largest benefit areas of the
development plan. Especially, Nuweiba that faces Bay of Aquba is included in the
ABU Galum Managed Resource Protected Arca. At present, wastewater in these
citics is mostly treated by means of oxidation pond system. The amount of treated
wastewater is reduced (hrough evaporation and infiltration to the ground, and then
part of the wastewater is reused for irrigation.  However, the capacity of existing
wastewater treatment facilitics is not sufficient to treat the increased amount of
wastewater. Thercfore, conntermeasures including the improvement of wastewater
treatment facility should be considered.

Conveyance Pipelines and Pressure Reduce Tanks

Conveyance pipelines of Plan 1, 2 and 3 have respective lengths of 64km, 18%km and
9km.

Of these, the route of Wadi Watir in Plan 2 is following deep narrow valleys, and it is
passing superior landscape. This area is also proposed as a new protected area,
namely the Taba Protected Area.

Almost all pipelines arc constructed along existing road and pipes are buried.

‘Therefore, the construction of pipeline will not seriously affect the environment.

However, the location of pressure reducing tanks of the 7 sites in Wadi Watir should
be selected considering the conservation of landscape.

Other Environmentat Issues

“(8) Waste™ and “(20) Soil Contamination” do not fall into the “ B” category. The
reasons are that these items are not “directly” affected by the development plan.
However, development plan will lead to the following indirect effects on environment.

Solid Waste

The problems of solid waste management and disposal are reported in St. Catherine
area. Despite the existence of an official dump and an incinerator in St, Catherine,
solid waste, particularly plastic bags and paper is mostly disposed of haphazardly.
The existence of such foreign articles in the environment disturbs wildlife, and
represent a danger if they are ingested. Furthermore, the availability of excessive
amounts of discarded food items leads to the unnatural increase in the populalion of
certain scavengers. As an example, a dramatic increase of the Brown-necked Raven
{a sort of crow) is recorded in the St. Catherine area. The increase of feral cats and
dogs is also known, and they cause damage to populations of small mammals, small
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birds and reptiles. These problems have been caused by the increased numbers of
visitors and residents at-St. Catherine.

A large number of immigrants will be received in development ércas, particularly the
areas in Plan 1, 2 and 3. At the same time, increase in domestic and other human
wastes will also occur. Therefore, measures of solid waste disposal in development
arcas should be considered. Solid wastes should be collected, stored, and placed in
municipally managed landfills.

ii) Soil Contamination

Agricuitural lands of total 2;268 ba in Plan 4A, 4B and 4C are newly developed by
supply of irrigation water. In thesc areas, agrochemicals will be used for'the purposed
of intensification of agriculiure, ihtrpdthtion of high yielding varieties and new crops.
However, utilization of agrochemical will cause soil contamination, especially in the
casc of continuous application of agrochemical with high residual’ toxicily or
excessive use of agrochemical. Utilization of agrochemicals should be carried out
with definition of criteria on agrochemicals with high residual toxicity and
employment of strict regulation on use.

iit) Soil Salinization

Soil salinization is caused by improper management of irrigation waler, particularly in
arid zones. ltisa phcnomen_oﬁ in which soluble salts accumulate in the surface layer
of soil. Crop growth is consequently adversely affected resultihg reaches in decrease
of land productivity and deterioration of land. “These phenomena were observed in a
part of the agricultural tands of the Study Area.

Therefore, the management of irrigation water in the development area should be |
carried out considering the prdb}ém of soil salinization. As mitigation measures,
attention to the impact of irrigation and drainage on lower reaches in, the formulation
of cropping pattern including time required for desalinization, introduction of salt
tolerant crop and alteration of land use; etc.
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Table 14.1.2-5 List of Fish Fauna in South Sinal Protected Areas (1/4)

T B - Scasons i Localities |
No Family No Species STATW . § RMT N TAG:
T I :

1 Carchahinidac I Carcharhinus melanopterus AR R * Pk

2 C. plumbeus b * ?
3 Trianenoden obesus g * :
2 Dasyatidae 4 Taeniuralymma € | * * f
3 Tropedinidae 5 Torpedo marmorata + J |
4 Phynchobatidae 6 Phynchobatuos djiddensis + ' t *
$  Acanthuridac 7 Acanthurus nigricans Pk * * *
8 A.nigrofuscus * * o * ¥ '
9 A. Sohal * * * * * ¥ *
10 Ctenochactus striatus * * * *
11 Naso lituratus * | s *
12 N. uaicomis A * * '
{3 Zebrasoma veliferum * * * * * * *
14 Z.xanthunmn * 1*
6 Atherinidae 15 Atherinomorus facunosus * *
7 Balistidae 16 Pseudobalistes fuscus * * * *
17 Rhinccanthus assasi * + LI L
18 Sufflamen albicaudatus * LI
8 Belonidae 19 Tylosurus choram * * * * *
9 Blenniidae 20 istiblennius andamanensis * *
21 Salarias fasciatus * ¢
10 Bothidac 22 Bothus pantherinus * *
11 Coesionidac 23 Caesio Lunaris L
24 Caesio striatus * *
25 Caesio suevicus * *
12 Carangidae 26 Carangoides bajad ' ‘ *
27 C.chrysopheoys * * *
13 Chaetodentidae 28 Chaciodon auriga + ¥ ¥ *
29 C. austriacus * ' *
30 C. fasciatus * ¢ * ' 1 *
31 C.lineolatus 4 * *
32 C.melannotus * * ' *
33 C. paucifasciatus * ¥ *
34 C.semilarvatus * * *
35 heniochus diphreutes * * *
36 H.intermedius LA *
37 Megaprotodon trifascialis * *
14 Cirhitidae 38 Oxycimhites typus * *
39 Paracimrhites fasten * * i
15 Congridae 40 Conger cinereus * ¥ *
16 Cyprinodontidae 41 Aphanius dispar 1 ¥ * . ’
17 Diodontidae 42 Diodon Hystric SRR A ! 1
18 Echeneidae 43 Echeneis naucrates ! el :
19 Ephippidae 44 Platax erbicularis £ j Lo i '
20 Fistulariidae 45 Fistutaria commersonii f L I . i :
21 Gereidae 46 Gerres acinaces * ! ' L
47 G.oyena + o1 Lo
22 Gobiidae 48 Gnatholepis anjerensis LA
49 Istigobius omatus L
50 cryptocentrus SP * #
23 Grammistidae 51 Grammistes sexlineatus ' o ¥ *
24 Haemulidac 52 Plectrothynchus gaterinus * L :
25 Hemiramphidae 53 Hemiramphus far ¥ s : |
54 Hyporhamphus gamberur * ' ¥
26 Holocentridae 35 Adioryx diadema * * *
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Table 14.1.2-5 List of Fish Fauna in South Sinai Protected Areas {2/4)

_ 8casons 1 Lecafilles
No Family No Specles T8 AW 5 O RMS N TAGT
- e e : ! T S
56 Myripristis murdjan ¥ : L L ; :
57 Neoniphon sammara LA A B *
58 Sargocentron rubrum £ ! ' *
5% S.spiniferum ; bk *
27 Kyphosidae 60 Kyphosus cinerasens ; Py *
61 K. vaigiensis + Lo A
28 Labridas 62  Anampsis cacrulecopuntatus * : ;o *
- 63 Cheilinus lunulatus ! 1 Pe 0o o e ' :
64 Cheilinus digrammus * i v ;
65 Coris aygula o i : |+ 5 !
66 Gomphosus coernleus i j, A poE ;
67 halichoeres hartulanus i t ‘ ' pos ! | :
68 lologumnosus annulatus ' ; Dot l ; .
69 Labroides Dimidiatus ; : S ; :
70 Thalassoma klunzingeri + L i
71 Thalassoma purpureum ' LRk e ¢
72 Bodianus axillaris * | « 1o l ¢
. 73 B. anthioides : ! o :
29 Lethrinidae 74 Lithrinus crocineus ; i : R i
75 L. lentjan L *
76 L. mahsena Pl +
77 L. mahsenoides ¥ i *o*
78 L. nebulosus * el ox ok
79 L. xanthochilus | £ |
80 L. elogatus | ook .+
_ 81 Monotaxis grandoculis * boa * | *
30 Lutjanidae 82 Lutjanus bohar . oo | P
83 L. ehrenbergi ! L A
84 L. fulviflamous ! ; ' T !
85 L.kasmira | L :
31 Monodactylidac 86 Monodactylus argeateus * cor T R
32 Mugilidae 87 Crenimugi! crenilabis | e ok L |
88 - Mugil cephlaus bos * | P i
33 Mullidae 89 Mulloides flavolineatus “ P t Do
90 M. vanicolensis oo 1o * '
91 Parupeneus cinabarinus ‘ S * P
92 P.cyclostomus ;_ ¢ * * ¥
93 P. forsskali r Tk & :
94 P.macroncma e \ ' * .
95 P.rubescens i S * ?
34 Muraenidae 96 ELchidna nebulosa ; * *
97 Gymnothorax flavimarginatus | o * y
98 G. javanicus ? : .k L
99 Siderea gricsea ; oot *
100 S. picia ! ; ¥ * #
35 Ostraciidae 101 Ostracion cubicus '} Lok '
36 Pempherididae 102 Pempheris vanicolensis ’ } f . *
37 Platycephalidae 103 Papilloculiceps longiceps : j * *
38 Plesiopidae 104 Calloplesiops altivelis 1 ‘ S *
32 Pomacanthidae 165 Genicanthus caudovittatus 1 * *
106 Pomacanthus impetatur * +
107 Pomacanthus maculosus * *
108 Pygoplites diacanthus | ¥ *
40 Pomacentridac 109 Abudefduf saxatills - * * * *
110 A. sexfasciatus * *
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Table 14.14.2-5 List of Fish Fauna in South Sinai Protected Areas (3/4)

No Family

41 Priacanthidae

42 Psettodidac
43 Pscudochromidae

44 Scorpaenidae

45 Serranidae

47 Siganidac

48 Solcidac
49 Sparidae

No

Species

Seasons

Localities

S

AW

o

RN

m

12
13
114
15
116
117
18
1o
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
(51
152
153
154
155
156
157
158
159
160
161
162
163
164
165

A. sordidus
Awphiprion bicinctus

Amblyglyphidodon flavitatus

Chopmis dimidiata
Dascyllus atuanus

. trimaculatus
Paraglyphidodon melas

Plectroglyphidodon leucozona

Pomacentrus albicaudatus
P. aquilus

P. sulfureus

Priacanthus hamour

P. arentus

Psettodes armei
Pseudochromis fridmani
Hipposcarus harid
Scarus cyanescens

S. frenatis

8. ferrugineus

S. genazonatus

S. ghoabban

S. gibbus

S. psitacus

S. russelii

Dendrochirus brachypterus
Prerois radiata

P. volitans
Scorpaenopsis diabolis
Synanceia verrucosa
Anthias squamipianis
A. teaniatus
Cephalopholis argus

C. haemistiktos

C. miniata

C. oligosticta

C.rogaa

C. sixmaculata
Epinephelus arcolaatus
E. chlorostigma

E. fasciatus |

E. fuaacoguitatlus

E. hexagonnatus

E. microdon

E. summana

E. tauvina
Pleclropomus trucatus
Variota louti

Siganus arpenteus

S. luridus

S. rivulatus

S. steflatus

Pardachirus marmoratus
Acanthopagurus bifasciatus
Argyrops spinifer
Diplodus noct

* % ® H »

* o W W W o R %W

o W

* % * B X *

* W W N W W W R W +* L B R

*+

* w* K # * ® *® -

L I ]

* = M ® K X R W % W

A . T B Y B I L

***-I-I-l**-l-vﬂ-.w*#i*ﬂ***ﬁw*#i*****iﬁiﬂ-&ﬁi

1

N AG

SR % % W W
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Table 14.1.2-5 List of Fish Fauna in South Sinai Protected Areas (4/4}

Seasons Localitics

No  Family No Species TS TA W ST RM. N AG

166 D.sargus ' L '

167 pageltus affinis | ¥ v

168 Pterogymnus laniarins . ¥ v

169 Rhabdosargus haffara ¥ ro

170 R.sarba o* L *
50 Sphyraenidae 171 Sphyraena barracuda Lo i Lok ¥

172 S. forsteri 'f Powd | ¥ j
51 Syngnathidae 123 Trachyrhamphus bicoarcatus T i [ * '
52 Synedontidac 174 Saurida undosquamis i Lok :

175 Synodus varigatus | v 1 !
$3 ‘Feraponidae 176 Terrapon jerbua Lo ox i . j
$4  Tetraodontidaz 177 Arothron diadematus | P Poe * | !

178 A. hispidus | * | o :

179 A. stellatus | I T S
55 batrachoididae 180 Batrachus sp | Lo R

;

Source: Fish of AQABA Bay (Red Sea) Final Report July, 1995
Egyptian Eanvironment Affairs Agency
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Table 14.1.2-6 List of Corals of Gulf of AQABA

Egyptian Envirenmental Affairs Agency

14 - 42

No  Class Family Name TRM. Nabg © AbG,
. e - - — : T i
1 tHydrozoa Milleporidac Mitlepora dichotoma o 5 1‘
2 " " M. exacsa .t ' A
3 Alcyonaria Tubiporidae Tubipora musica .t : f
4 Zoantharia Astrococniidae  Stylocoeniella amata ¥
5 " " S. guentheri Basset-Smith * * !
6 " Pocilloporidac  Pucillopora damicornis Lk ¥
7 " " P. verrucosa b
8 " " S. hystrix Dana ¢k *
9 " ; Stylophora mammillata Scheer & Pilkat o
10 " " S, pistillata A A S
1t " Acroporidac Astreopora myriophthalima { ot
12 " " A. explanata A
13 " » Actopora granulosa S S
14 " " A. digitifera , L
15 " " M. danae LA *
16 ! " M. informis Bernard ;
17 " " M. monasteriata * o i
13 ” " M. verricosa .
19 " Agariciidac P. decussata o
20 * " P. varians - L
21 " " L.yabei’ L
22 " " Gardineroseris planulata L
23 N " Pachysetis speciosa A |
24 " Siderastreidae Coscinaraea monile e :
25 " Fungidae Ctenaclis echinata * : '
26 " r Podabacia crustacea g
27 . Poritidas Alveopora sp. ’ l *
28 " " Goniopora sp. A 3
29 " " Porites compressa Dana } . *
30 " " P. lobata Dana ; pooF
11 " " P. lutea Edward & Haime j pooF !
32 " Faviidae favia stelligera Eoor
33 " " Favites abdita o ¥
34 " " F. flexuosa | ¥ '
35 " " F. halicora ; v
36 " " F. perest Faure & Pichon }ot
37 " " Goniastrea retiformis ! * ;
38 " " Platygyra sinensis i +
39 " " Leptosirea purpurea ! *
40 . " Cyphastrea microphthalma | * R
41 ” " Echinopora gemmacea Pk * *o
42 " " E. fruticulosa I L
43 * Oculinidae Galaxea fascicularis * * :
44 " Merulinidae Hydnophora exesa * L
45 " gy H. microconon oot '
46 " Mussidas Acanthastrea echinala ; *
47 " " Blastomussa merleti £
48 " " Lobophyllia corymbosa P o
49 " " L. hewprichi ¥ * L
50 " Pectiniidac Echinophyllia aspera ¥ *
51 " “ Mycediuni elephantotus * +
52 " " Oxypora facera Lok *
53 " Caryophylliidae  Plerogyra sinuosa ' *
54 " " Gyrosmilia interrupla *
55 " Dendrophylliidae  Tubastrea coccinea *
56 " . Turbinaria mesenterina * *
Total 36 32 2 33
Source: Corals of Agaba Bay (Red Sea) Final Report July, 1995



Table 14.3.2-1 {1) Checklist of IEE {Groundwater Development) for {Plan--1)

P A A AU S W RS TS Siee g A

Na Eay »rl?grr:em o Dxseription }z;:iij: Reasons
A. Social Eavironmeat ) . ] )
. . Maostof development plan is proposed in non-residential
(] Resettiement E;;':S:::: Z:'ild‘:l’_';:'n;l MO?;: ﬁgﬁ;\%ﬁnsm of C arcas, Therzfore, foreed displacenent of inhabitants by 1and
‘ > - acquisition is nei needed.
) . . . Economic aclivities are prompted. l‘specna!{y, gpricultural
2) m‘i’:‘;: :;?SS of Pmigim“m!f (land, etc.) and change C oulputs will increase by supply of irrigation water. Tourism
, Feonom will be also developed by inceease of water supply.
- - Fes W H et S hal
. "il;lr;)[;i;t: and Impacts oa existing tr aﬂ'lc', schools, hospitals, o :; ;jllir::; S::msed in public facilitics. Pipelines are
Facilities ete, {c.g., traffic jam, accidents) o
#) 1 Spliof Separation of regional comniuaiiies by hindrance C Maost of development plan is carried out in non-residential
| Communities | of iegional traffic areas, Also, pipelines are buried strugture.
©) Cultueal Logs or deferioration of cultural properties, such ¢ No development pIa.n is proposed in the area of cultural
Property as temples, shuines, archacological assets, efe, properly. o
Water Rights ) o . No overdrafy lhatcau:ca, lowering of g;oundwater i3
@ | and Righis of Qbstrucllon of fishing rights, imigation and water ¢ proposcq However, d«:wl?pment of »\.‘etts in Badouia .
C rights community should be carried out considering the location of
ommon existing wells,
. : . : Public health condition will be improved by water supply.
M Pubtié Meslth’ Worsening of health and sanitary condition due : Espui‘a]ly. impm'\fem‘cnt of public health condition in
Condition to generation of garbage and appca:ance of < Bedouin cammunity is expected, because much of the well
harmful insects waler, particefarly shatiow well water is unsnitable for human
consumption,
. —_— ; Generation of construction wastes is small. However,
{8) Waste gizcg ?l']m ofxﬂ‘::;itu:::wastc, surplus soils, C increase in domestic and other human wastes will occur due
» : e to population increase by development.
@), | Bazard Risk) Incfea:sc in risk of cave-ins, ground faiture and c There is no facilities plan that causes hazard and risk.
accidents _
B. Natural Environment o ‘
(10 Topography Change of valuable topography and geology due c Large-scale reclamation works are not pecded, therefore, the
2| and Geology 1o cxcavation and earthfill changes of topography and geology are small,
. . Topsoil ergsion by rainfall after land re-:lamauon - | Large-scale reclamauon works arg not needed; therefoce sotl
(ID) | Scif Erosion orogeforeswlon ’ . ¢ cn)fion 40 not accur,
e Lowering of groundwater table due 1o chrdraﬂ Development aquifer bears a vast water volume.
(12) § Groundwaler and tu:’n%d wflrcr caused by construclion work c ‘ :
0% -{ Hydrologicat Change of discharge and water quality dug to c There™s no natural protected zone along the coastal line,
Situation seclamation and drainage : .
: Coastal erosion and sedimeatation due to change No development plan is proposed in coasial zone.
(14) | Coastal Zone of littoral drift and reclamation c - ]
5 Fauna and Interruption of reproduction of extinction of c No vatuable species of fauna and flora inhabitin
Flora species due to change of habit condition development areas.
. Change of micro-climate, such as temperature, Lasge-scale reclamation works are not ngeded, thercfore
(16) | Meteorology wind, ¢1c., dug to large scale rmlamanon and C meteorology in development areas is not affecied.
: construction : : e ‘ )
N . Location of pressure reduce tanks in Wadi Watir shoold be
{17) | Landscape minm’mhﬁiﬁaﬁcgihmazﬁ tructures C selected considering the conservation of fandscape because
OpOETEp g2 by this section is blessed With superior landscape.
C. Poilution ' . .
. . Exhaust gas by drilling machines under construction will
(18) | Air Pollution gﬁ?g{:ﬁ;ﬁ:gﬁﬁ:‘ Bas OF 10XiC gas c generate, however the period of construction is limited. Also,
. there is not Facilitics plan that generales toxic gas. -
(19 Watct_ Walef Qollution of river and groundwatsr caused C Construction scale is refatively small against lhc project and
Pollution by driliing mud and oif there's no natural protected zone along coastal {ine.
Soit oontamination 2gainst agriculiural Tands will occur by
Q0 Seil Contamination c_auscd by discharge or diffusion c ulilization of agfochgmical,. if continuaus application of
Contamination | of sewage of toxic subsiances agrochemical with high tesidual toxicity or excessive use of
_agrochermical is conducted.
Most of drillings and operation of pumping machings are
2n Noise and Generation of noise and vibration due to drilling C condug:ed in non—_inhabi!zfnl area. Pumping ::nachines iq
Yibration and operation of pumping machines Bedouin community consist of small-scale size; and noise
. and vibration of machine is also small.
. - . Exploitation of groundwater will be conducted under suilable
{22) lSl::gi dence gﬁﬂ?ﬂg?ﬁ:ﬁﬂ:ﬁ: subsidence dus C maragement, Therefore, fand subsidence by excessive
exploitation of groundwater will not occur.
. - Exhaust gas by drilling machines under construction witl
23 gﬂl’:‘nswc . Generaiion of offensive odor and exhaust gases C geneeate, however the period of construction is limited. Thece
are not facilitics that generate offensive odor.

Evaluation; A: Serious impact, B: Seme impact, C: Very smal! impact
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Table 14.3.2-1 (2) Checklist of IEE (Groundwater Development) for (Plan 2)

No Eny ;rgﬁnrzzental Description i:-;::: Reasons
| A, Soclal Emvirgnmeat
N L Most of developinent plan is proposed in nos-residential
H Resettieament ::;ﬁi_ﬂ"’;.m gzdby !m:’ ogxuga( 'O_;.wmsr“ of C areas. Therefore, for ccil gisplacement of inhabitants by land
3 ot resrdence, an_ ownership) acquisition is not needed.
. . . Economic activities arg prompied. Especiatly, agricuttural
{3y ﬁiz:?:l;: :).?ss ofp rc;:z:;«ir:“!:asc (land, ete.) and change C outputs will increase by supply of irrigation water, Tourism
: < will be also developed by increase of water supply.
& l’Eraﬁ}c and Impacts on existing traffie, schools, hospitals, No ‘“ells are proposed dn public facilities, Pipelines are
ublic L ; C buried structure.
Facilifies ete. {e.g., trafTic jam, accidents)
@ Splitof Sepasation of regional communities by hindrance c . Most of development plan i carried out in non-residential
Comnwnities | ofregional traflic areas. Also, pipglines are buded structure.
(5) Cultural Loss or detetioration of cultural propertics, such c No development plan is proposed in the area of cultural
Property as temples, shrines, archacclogicat assels, elc. property. .
Water Rights . o . No_ovcrdta.h that causes lowering of grouﬂ:dwalcr is-
® | andRightsof - Obstruction of fishing rights, irrigation and water c proposed. However, devcr?pmenl of wells in Bedouin )
Commodn rights community should be carried out considering the location of
existing wells,
) Public heatth condition will be improved by water supply.
@ | puttic teatin Worsening of health and sanitary condition due Especially, improvement of public health condition in
Condition {0 generation of garbage and appearance of C Bedouin community is expected, because much of the well
harmfvl insects water, particularly shallow well waler is unsuitable for human
conspmption.
. . o Generaticn of construclion wasles is small. However,
8) Waste g;?r:“,o" of::itm“gi! f&“me' surplus soils, C increase in domestic and other human wastes will occur due
il s to population increase by development.
@ | Nazard Risk) lncrtase in risk of cave-ins, ground failure and C There is no facilities plan thal causes hazard and risk.
aocidents :
B. Natural Epviroument . i : .
(10) Topography Change of valuable topography and geology due c Large-scale reclamation works are not needed; therefore, the
ang Geology to excavation and ecanth{ill changes of topography and geology arg seall,
aiy | Soit Crosion Topsoil ezosion by rainfall after land reciamation c Large-scale rectamation works are not needed, therefore soil
of deforestation crosion do not ocur.
. ‘ Lowering of ground water table due to gverdraft Development aquifer bears a vast water volume.
(12) | Groundwaler and turbid water cansed by construction wark ¢
. . s ] . Increase of water consumption feads to increase of
(13) gﬁ;ﬁ?ﬂg‘m’ f;g?:::;gg: ﬁgﬁ:ﬂdjﬂa quality due to B wastewater. Increase of wastewater is expected to have
AR age . . impact againsl water quality of sea.
Coastal erosion and sedimentation due fo change No development plan is proposed in coastal zone.
(19) | CosstalZone | o piwoeal drift and seclamation ¢
{1s) Fauna and Interruption of ceproduction or extinction of c No valusble species of fauna and flora inhabit in
Flora species due 10 change of habit condition development areas.
‘Changz of micro~climate, such as temperature, Large-scale rectamation works are not needed, therefore
16}y | Meicorology wind, etc., due to Jarge scale reclamation and C meteorology in development ereds is not affected.
construction :
s R - Location of pressure reduce tanks in Wadi Watir should be
(17) | Landscape E::"l"w'mh?f a:slheniharmy structures B selected considering the conservation of {andscape because
Opographic enange by e 1on this section is biessed with superior landscape,
C. Follution :
) ; . . Exhaust gas by drilling machines under construction will
(18) | AirPoliion | orution caused by exhaust gas or toxio gas C | generate, however the period of construction is limited. Also,
there is not facilities plan that gencrales toxic gas.
(9 Water Water poliution of river and groundwater caused c Construction scale is relatively small against the project.
Pollution by dritling mud and oil
Soil contamination against agricultural lands will occur by
20) Soil Contamination caused by discharge or diffusion C utilization of agrochemical, if continuous application of
Contamination | of scwage or toxic substances agrochemical with high residual toxicity or excessive use of
agrochemical is conducted.
) Most of drillings and operation of pumping machines are
Qn Noise and Generation of noise and vibration due to drilling c conducted in non-inkabitant area. Pumping machines in
Yibration and operation of pumping machines Bedouin community consist of small-scale size; and noise
| i and vibration of maching is also smiall.
: ] Exploitation of groundwater will be conducted under suitable
Land Deformation of the 1and and fand subsidence due . X N
23 Subsidenoe to lowering of groundwater lable ¢ managemeat. Therel'om? fand §ubsndcncc by excessive
exploitalion of groundwater with not ocour,
Offensive Exhaust gas by drilling machines under construction will
£23) Odor Generation of offensive odor and exhaust gases C generate, however the period of construction is limited. There

are not facilities that generate offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small impact
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Table 14.3.2-1 (3) Checklist of IEE {Groundwater Development) for (Plan 3)

No Fay i?;g:“ nlal Descriplion [;:“;': Reasons
A. Socia) Eovirosment o e e
Mast of development planis pmposcd in non-residential
{NH Resettlement ﬁ;ﬁ:if? :ff,iﬁf,fgﬂ m?\fxfs;.(;mm of c areas. Therefore, forced displacement of inhabitanis by fand
acquisition is not needed.
. . . . Economic activitics are prompted. Fspecially, agiicultural
£2) im;; mﬁggﬁ:ﬁxﬂﬁ:&e (znd, ete) and change C outpuls will increase by sa{pp!y of trrigation water, Tourism
_ will be also developed by increase of watee supply.
o) ;:;T: and Imipacts on ¢xisting tramc:, schools, hospitals, c ‘.;}J&;:;I:slriﬁg::posed in public facilitics. Pipelines are
Facilities ete. (e g, raflic jam, accidents) )
() Splitof Scparation of regional commaunities by hindrance c Most of development plan is carricd out in non-residential
Communities of segional traftic argas, Also, pipelines arg buried structure,
) Cuoltarat Loss o dederioration of cultural propedties, such c No developaent plan is proposed in the area of cultural
Property as temples, shrines, archacologicat assels, ele. i propedy.
Water Rights No overdraft that causes lowering of grou nd\»aler is
. Obstrugtion of fishing rights, irrigation and water proposed. However, development of wells in Bedouin
(6) and Rights of e C N . Sy .
Common fights commustity should be carvied out considering the Jocation of
existing wells.
Public health condition will be improved by water supply.
D Public Health Womning, of health and sanitary condition due Especially, impro\.‘err!cnt of public health condition in
Condition 1o generation of garbage and appearance of C Bedouin community is expected, bocause much of the well
harmful insecis water, particularly shallow well water is unsuvitabte for human
consumption,
: S : . C e Generation of construction wastes is smalt. However,
(8) Waste Generation ofqomyuctlm waste, surplus soils, C increase in domestic and other human wastes will occur dug
sludge, domestic waste, etc. . s
10 population increase by development,
© | Hazard (Risk) Increase ia risk of cave-ins, ground failure and c There is no facilitics plan that causes hazard and risk.
amdcnls
B, Natural Eavironment . . i
(10) Topography Change ofva]uablc topography and geology due c Large-scale rectamation works are not needed; therefore, the
and Geology 1o excavation and earthfill ' changes of topography and geology are smafl.
a1y | soil Frosion Topsoil esosion by rainfall aﬁer land rectamation ¢ | Large-scale rectamation works are not needed, therefore soil
) or deforestation erosion do not occur,
) . ! ] ; Development of wells in Bedouin community should bc
(12} | Geoundwater :ﬁ:::;igdo:ﬁ:adu‘:::&?ﬂifﬁcﬁ; ‘::::;ﬁ B camied out considering the effects agamst existing wells such
. a3 lowering of groundwater table.
an Hydrological Change of discharge and water quality due to c Construction scale is refatively small against the project and
- | Stuation reclamation and drainage there's no natusal protected zone along coastal ling.
Coastal erosion and sedimentation due 1o change No development plan is proposed in coastal zone,
(14) | CoastalZone | ¢ fintoral deift and ceclamation ¢ A
s Fauna and Interruption of reproduction or extinction of o No valuable species of faura and fiora inhabit in
Flora species due to chanpe of habit condition development areas.
) Change of micro-climate, such as temperature, Large-scale recTamation works are nol aeeded, therefore
(16) - | Meteorology wind, ete,, due 10 Jasge scale reclamation and C meteorotogy in development arcas is not affected.
construction '
_— . Location of pressure reduce tanks in Wadi Watir should be
(17) | Landscape ?ﬂe;e:) oratmnhci‘g:}sﬁehihir;gaziiwames B selected eonsidering the conservation of landscape bevause
PogTEp ge by this section is blessed with superior landscaps.
C, Poltution
. . Exhaust gas by drilfing machines under construction will
{18) | Air Poliution :’r(c’:rl:lﬂ'::::?:sﬁ:ga::;:? BaS oF oxic gas C 'generale.g however the period of construction is limited. Also,
there is not Facilities plan that generates toxic gas,
(19) Water Water pollution of river and groundwater caused c
Pollution by dritling mud and oil
Soi contamination against agricultural kands will occor by
Qo) Sail Contamination caused by discharge or diffusion c utitization of agrochemical, if continuous appli;ation of
Contamination | of sewage or toxic substances agrochemical with high residual IO‘(ICi!} of excessive use of
agrochemical is conducted.
Most of driftings and operation of pumping rmachines are
Q1) Noise and Generation of noise and vibeation due to drilling c conducted in non-iahabitant area. Pumping machines in
Vibration and operation of pumping machines Bedouin community coasist of small-scale size; and noise
and vibeation of maching is also small.
. . Exploitation of groundwater will be conducted under suitable
(22) Is-zg‘:i dence glmtﬁ;?;ﬁr:zfm?t::?: subsidence due C management. Therefore, fand subsidence by excessive
exploitation of groundwater will not oceur.
Offensive . . Exhaust gas by drilling m:achincs uader @nst.ruclio.n will
23 | ode Generation of offenisive odor and exhaust gases C gencrate, however the period of construction is limited. There

are not facilities thal genecate offensive odor,

Evaluation; A: Serious impact, B: Some impact, C; Very small impécl
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Tablo 14.3.2- 1(4) Checklist of IEE (Groundwator Development} for (Plan 4)

St e e

A e R A e % e

[P REAR PP SR RS

No Fa u;:g{r:emal Descripdion i:ia\a’a: Reasons
A.Sostal ¥ayironment e e R
. Most of development plan is proposed in aoa-residential
(1) | Reseitlement E;;;;'::F: ;?:dg h";' 05‘“"‘:20: “‘;mr" of C | arcas. Therefore, forced displaccmant of inhabitants by land
k._#,,,u___m_____i'__ajk OWIEEhIp acquisitionisnotneeded. o
; o X s . Foonomic activities are prompted. Especiatly, agncullurul
(2) ii?ﬂ?:?; i?:i gjf,::g‘i},‘;ﬁ?ﬁfc (tand, et¢.} and change c outputs will increase by supply of irrigation water. Tourista
N o will be also developsd by increase of water supply.
Trsf[if and Inpacts on existing teaffic, schoots, hospitals, l\o:uel!s arf. p'roposcd in public facilities. Pipelines are
(3) | Public o . c buried structure,
Facilitics ete. (c.g, traffic jam, accidents)
) Splitof Separation of reglonal communitics by hindrance | o Most of dweiopment t plan is carfied out in pan- residential
7 4 Communities | of regional traffic arcas, Also, pipelines are buried structure.
) Cultural Loss or deterioration of cultural propertics, such C No developrent plan is proposed in the arca of cultusal
_ Property as temples, shrings, archacological assets, cic. i property.
- | Water Rights No overdralt that causes loweving of gmunduawr is
@) | and Rights of Obstruction of fishing rights, irigation and water C proposed. However, development of wells in Bedouin
Common tights community should be carried out considering the location of
e exisling wells.
Public health condition \nll be improved by water supply.
| public Heaih Worsening of health and sanitary condition due Espacially, improvement of public health eoadition in
o 1o generation of garbage and appearance of C Bedouin communily is expected, because much of the weli
Condition g pre e . .
harmful insects water, particutarly shallow well waler is unsuitable for human
_ consumption.
. Lo - Generation of construction wastes is small. However,
%) Waste S:g;algn‘iiz‘;n:g?'zﬁ“ aste, surplus soils, C inceease in domestic and other human wastes wilt occur due
| ? » O 1o population increase by development,
o |1 l2ard (Risk) Increase in risk of cave-ins, ground faiture and c There is no facilities plan that causes hazard and risk.
i accidents
B, Natural Environment
a0 Topogrephy Change of valuable topography and geology due C Large-scale reclamation works are not needed; therefore, the
and Geology 10 excavation and carthfitl changes of topography and geology are small.
a1y | Soit Erosion Topsoll etosion by rainfatl afier land geclamation | - c Large-scals reclamation works are ot needed; therefore soil
‘ or geforestation erosion 4o not oceur,
- Lowering of groundwater table due {0 overdrafl Development aquifer bears a vast water volume.
(12} | Groundwater and turbid water caused by construction work ¢
. : ; . . | Inerease of water consumption eads to increase of
Hydralogical Charnge of discharge and water quality due to P s ie ay ,
(1} Situation roclam ation and drginage B ?\as!cj.»ater: Inceease of w :‘mcwatcr is expected to have
impact against water quality of sea. N
(18) | Coastal Zone Coastal erosmn and sedimentation due to change c No develepment ptan is proposed in coastal zone,
of littorat drift and reclamation
fauna and Interruption of reproduction of extinction of No valuable species of fauna and flora mhabn in
(15) C L
flora species due 1o change of habit condition development areas.
Change of micro-climate, such as temperature, Large-scale reclamation works are not nceded, therefore
(16) | Meteorology wind, ctc, due to large scalk reclamation and C metearology in development areas is not affected.
o construction .
T : i Location of pressure reduce tanks in Wadi Watir should be
{17) | Landscape z::;:g:::;;i ﬁ’smg;:mazﬁwcmm B selected considering the conservation of landscape because
) this section is Plessed with superior landscape.
C. Pollution . . .
; ) P ; Exhaust gas by drilling machines under construction will
. . Pollution caused by exhaust gas of taxic gas . - M
! o St ruc
(18) | Air Pollution from vehicles and factories C generate, however the period of construction is imited. Also,
there is not facilities plan thal generates loxic gas.
; . . . Drillings have possibility that ecour wates pollution.
Wat ; 1 . ]
a9 | e e ooy o poundwatercaused | g | Espocially, drilings in Bodouin community should be
n conducted considering effect against existing wells,
) Soil contamination against agricultural fands will occur by
20) Soil Contamination causad by discharge or difTusion c utitization of agrochemical, if continvous application of
Contamination | of sewage of toxic substances agrochemical with high residual toxicity or excessive use of
o agrochemical is conducted.
Most of driflings and eperation of pumping machines are
an Noise and Generation of noise and vibration due to drilling C conducted in ron-inhabitanl area. Pumping machines in
) Vibration and operation of pumping machings Bedouin communily consist of small-scale size; and noise
and vibration of machine is also small.
: . Exploitation of groundwater will be conducted under suitable
Land Dxformation of the 1and and lsnd subsidence due P euhsidens :
Q2 | gubsidence to Jowering of groundwater table C | management. Therefore, Tand subsidence by excessive
exploitaiion of groundwater will not occur.
Offensive Exhaust gas by drilling machines under construction will
23} Odoc Gencration of offensive odor and exhaust gases C generate, however the period of construction is limited. There

are not facilities lha:_generale offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small impact
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Table 14.3.2-1{8) Choecklist of {EE (Groundwater Development) for (Plan 5)

e B AR g L i ain St £ i T e Rttty (et e e it T .
i s i - e T b

v Environmentat - . Evalu .
No | Ttem chnpnoq ation Bcason, o
A, Soch] Fovironment e e ‘
. ) Most ordueiopmenl plan is proposed in non-rc 514entml
Reseitfement by 1and occupation (transfer of
1)) Resetttement tights of residence, 1and ownership) C arcas. Therefore, forced displacement of inhabitants by land
} acquisition is not needed.
. P . . Economic activities are prompled. Esg<cially, agriculearal |
(2) i c(iviﬁ:: Lﬁfgggﬁtﬁiﬁw (and, efc) and change C outpu!s will ingrease by supply of irrigation water. Tourism
will be also developed by increase of watersopply. |
Traftic and . S . No wells are proposed in public facilitics. Pipelines are
o) Public Impacts on exssm:ng traft ie, iuhoo!s, hospitals, c butied structure,
Facitities cte. {e.g., traffic jam, accidents)
n Split of Sepasation of regional communities by hindrance c Most of development plan is carried out in ron-residential
Communities | ofregional traffic ‘ arcas. Also, pipelines are buried structure, .
) - Culteral Lass ot deterioration of cultural propertics, such C No devclopment plan is proposed inthe area of coltural
Property as temples, shrings, archagofopical assets, ei¢. propeety. .
Water Rights No overdeafl that causes fowseing of g,roundwaler is
@ | and Rights of Obstruction of fishing rights, irigation and waler c proposed. However, development of wells in Bedovin
C ommﬁn rights community should t< carried out considering the location of
existing wells.,
) o Public health condition will be improved by watee supply.
| public Health Worscning of health and sanitary condition due Especially, improveacnt of public health condition in
Condition to gencration of garbage and appearance of C Bedouin community is expcted, because much of the well
b harmbul insegts : water, particularly shallow well water is unsuitable for human
consumplion.
. L o Genecation of construction wasies is small. However,
{8) Waste ﬁf,??‘gmifﬁnig?:cwm' surptus soils. C increase in domestic and other human wasies will occur dus
" 8¢ - ; to population increase by development. ' N
@ | Maard risk) Inceease in risk of cave-ins, ground failure and c There is no facilities plan that causcs hazard and risk.
acvidents )
B. Natural Eoyireoment . ‘
T aph Change of valuable topography and geology due Large-scale rectamation works are not needed; therefore, the
{0) Gpograpay < Rop c B
and Geology to excavation and carthhill changes of topography and geology are small. o
N Topscil eroston by rainfall after land reclamation Large-scale rectamation works are not needed; the refote soil
(1) | Soil Erosion or deforestation : ¢ erosion do not osur,
. P ‘ y - Development of wells in Bedouin community shou!d be
(12) { Groundwater lo:gxaoig::;me;mgﬁ&e '3 O\f:g:z R B carried out consideding the effects against existing wells such
an owal A chon &3 lowering of groundwater table.
(13) Hydrolagical Change of discharge and water quality duc to c Development aquifer bears a vast walee volume.
Situation reclamation and drainage L
Coastal erosion and sedimentation due to change | No development plan is proposed in coastal zone.
{14) | ConstalZone v itoral grift and rectamation c _
(15 Fauna and {nterruption of reproduction or extinction of c No valuable species of fauna and flora inhabit in
Flora species due to change of habit condition development areas.
Change of micro-climate, such as temperature, Large-scale reclamation works are not needed, therefure
(158) | Meicorology wind, ete, due 1o large seale reclamation and C metecsology in development areas is not affected.
construction )
N . Location of pressure reduce tanks in Wadi Watic should be
(17} | Landscape Excterioration of aesthetic hacmony by structures B selected considering the consenvation of landscape bocause
2nd topographic change by reclamation this section is blessed with superior landscape
C. Potlution ]
. L Exhaust gas by dritling machines under construction will
(18) | Air Pollution ¥°nut::i§?;s§g:¥az$z:l gas of loxic gas C generate, however the period of construction is limited. Also,
rom there is not facilities plan that penerates toxic gas.
. . ‘ Dritlings have possibility that ocour water polution.
{19) :j: e:ion rla(l;rl ﬁ“‘::::; ::;];;;‘ and groundwater caused B Especially, driltings in Bedonin community shou'd be
v y criiing conducted considering effect apainst existing weils.
g
Soil contamination against agricultural lands will occur by
(20) Soil Contarnination caused by discharge or diffusion c utilization of agrochernical, if continuous appli»ation of
Contamination | of sewage or toxic substances agrochemical with high residual toxicity or excessive use of
agrochemical is conducted.
Most of dritlings and operation of pumping machines ase |
@ Noise and Generation of noise and vibration due fo dritling C conducted in non-inhabitant area. Pumping machings in
) Vibration and operation of pumping machines Bedouin community coasist of small-scale size; and notse
and vibration of maching is also small.
. . , Exploitation of groundwater will be conducted under suitable
2n ;.agd. denc Dcll;(‘) :Tna}:on ?fmeggr:i a?e‘:dc;;? d subsidence dze C management. Therefore, land subsidence by excessive
ubsigence 1o lowening o1 grous < exploitation of groundwater will not occur,
Offensiv Exhavst gas by driliing machines under construciion will
@) | 4 ’msne Generation of offensive odor and exhaust gases C generate, however the period of construction is limited. These

are not facilities that gencrate offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small impact

14 -
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CHAPTER XV SOCIO-ECONOMIC ASPECTS

15.1

Administration

Egypt administratively consists of 26 Governorates, which are classified into four
geographical parts, namely, four Urban Governorates, nine Lower Governorates, cight
Upper Governorates and five Frontier Governorates. Cairo City, the capital city of Egypt,
is located in Caivo Governorate in the Urban Governorates. South Sinai Governorate, the
project arca of the current study, is one of the Frontier Governorates.

According to the law of local government system (the Law No. 57 for 1975), there are
three types of local government units (1.GUs) in the country. They are: the governorate,
the city {or called in the law as district, town or quarter), and the villé.gc in order of
governmental power, These EGUSs are established in the following way: a governorate is
by a decree of the President of the Republic; a city is by a decree of the Prime Minister;
and a village is 'b'y a decree of the governor. As of the 1986 census year, there were 26
governorates, 191 cities, and 4,310 villages in Egypt.

In South Sinai Govemdratc, there are cight cities, as shown in the below table. Among
them, El Tur is the capital city of the Governorate. In the Governorate, however, there are
no villages .as'legally calted as LGUs. Instead of villages, there are several tens of
Bedouin communities. The Bedouins are literally a nomadic desert people, so some of
them are still moving around in and out of the Sinai Peninsula. Thcrcforé, ‘lhey do not
always live in a seltled community, 'alihoUgh the government pushes on them to settle
down in communities. The seftled’ communities are under jmisd'iction of the
neighbouring cities.  As of the 1986 census year, the number of communities is
enumerated at 78, which are distributed as shown in the following table. The names of
these communities are listed in Table 15.1-1.

No. Name of City " Number of Communities
i El Tur |13
2 Ras Sudr 9
3 Abu Zenima 11
4 Abu Rudeis 11
5 St. Catherine 15
6 Sharm El Sheikh 7
7 Dahab 5
8 Nuweiba 9
Total 78

15-1



15.2

15.2.1

Chapter X1 Sacio-Feononic Aspecis

Socio-Cultural Profiles
Population

According to the 1996 census by Central Agency for Public Mobilisation and Stalistics
(CAPMAS), Egypt had a population of 59.3 million. This population increased by 11.0
million as compared to the 1986 census. During this decade, the average growth rate was
2.1% per annum. Table 15.2.1-1 shows the population change between the two censuses
in 1986 and 1996.

In South Sinai Gove’mbialc, apopulation in the 1996 cerisus year was 54,495, as shown in
Yable 15.2.1-1. This'popu.lation accounted for only 0.09% of the country. Since the
populaﬁon was 28;929 in the 1986 census, the avérage growth rate was 6.5% per annum
between the two censuses. This growth rate was higher than that of the country, i.c., 2.1%.

The populations of the eight cities involved in South Sirai Governorate were listed in
Table 15.2.1-1. Among eight cities, El Tur City was the largest in terms of population. Its
population was 14,155 in the 1996 census. The growth rate between the two censuses was
8.1% per annum on average, which was Iargcr. than that of the governorate average.
Among the eight cities, the population in Sharm El Sheikh has increased at the highest
growth rate of 16.6% per annum,

More than fifly percent of Sinai’s population is said to be Bedonin. While the majority of
South Sinai’s inhabitants a'fe. of Bedouin descent, their status has changed to ufbalm
dwellers of inhabitants with increasing urbanisation and settlement. An urban population
of the governorate was counted at 29,323 in 1996, accounting for 54% of the total
population (54,595), as shown'in Table 15.2.1 -1. The urban population grew at 9.9% per
annum on average between the (wo censuses, which was higher than the total population
(6.5%). In particular, Sharm X1 Sheikh recorded the highest growth rate of 18.6%. On the
other hand, the governorate being predominantly rural had a rural population of 25,172,
accounting for 46% of the total. The rural population grew at 3.7% per annum on average.
Incidentally, the urban population is defined as inhabitarits in the city cores, and the rural
population, as inhabitants in the rural communities in the surrounding areas of the cities.

In the governorate, a male population was 33,666 or 62% of the total population in the
1996 census. Thcn, ﬂae sex ratio, i.e., the number of males per 100 females, was 162,
‘This ratio was considerably large as compared with the national onc of 105. Accordingly,
the male migrants tended to concentrate into the governorate. This tendency was more
serious in urban areas where the sex ratto was 198 in the same year. In rural arcas, on the
other hand, the sex ratio was 129.
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An old age population (imore than 60 years old and over) was 1,382 as shown in Table
15.2.1-2, accounting for 2.5% of the total population in the governorate in the 1996
census. In urban areas, the composition of the old age population was 1.9%, so younger
people in urban atcas inéreased more than those in rural areas. In the countr y, the old age
population was cstimated at 3.0 million, accounting for 5.1% of the national population.
Thus, this composition is less than half of the country.

With a population of 54,495 on 28,438 km? of a land area in South Sinai Governorate, the
governorate constitutes 2.9% of Egypt's total land area but contains only 0.09% of the
national population. Then, a population density of the governorate was 1.9 persons per
km’ in the 1996 census, as shown in Table 15.2.1-3. The densily of the country was 59.4
persons per km? in the same year, so the govemnorale was nnich scarcer than the country.
An average density of the eight cities was 255.5 persons per km?, as shown in the table.
The density of the :rcsp'cclivc cities ranged from the largest onc of 2,701.2 persons per km?
in Sharm El Sheikh to the smallest of 69.8 persons per km? in Dahab,

According to the 1996 popti_lalion census, the number of houscholds was 10,277 in the
governorate, which was scgregated as 5,402 in urban area and 4,875 in rural area. This
number was counted for private residents, which was enumerated at 43,996 people inthe
governorate, The total population was ségregated into 22,038 in the urban and 21,957 in
the rural. Accordmgly, the average family sizes were 4.3 in the governorate. That was
also segregated into 4.1 in the urban and 4.5 in the rural. Those rates were smaller than the
national average of 4.6.

Labour Foree

According to the Annual Report of the Central Bank of Egypt (CBE), a labour force in the
couhtry reached 16.0 million in the fiscal year 1993/94, as shown in Table 15.2.2-1.
Meanwhile, the number of employees rose te 14.4 million at the end of June 1994. Thus,
an unemployment population was 1.6 million in the fiscal year. Then, the unemployment
rate was calculated at 9.8% nation-wide.

“In the census year 1986, the labour force in Egypt registered 13.4 million. This accounted

for 49.4% of the total production age population (27.1 million), i.c., between 15 and 65
years old. Thus, the labour participation rate was 49.4% in 1986. OF this labour force,
11.9 million or 89% were male and the rest of 1.5 million or 11% was female. However,
despite the fact that 25.6 million workers were out of labour force, some of them were
engaged in production activities in 1986.

In the past, the agricultural sector, so called as the primary sector, used to absorb the
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greatest portion of manpower resources in the country. As shown in Table 15.2.2-2, this
seetor accounted for only 4.8 mitlion or 39.0% of the total labour force ih the 1986 CENsus,
which recorded a drastic decrease from the 1976 census figure of 47.6% and the 1960
census figure of 57.0%. In spite of the fact that the number of workers in the sector
increased from 7.7 million in 1960 and 10.3 million in 1976 to 12.2 million in 1986, the
number of workers in the agricultural sector did not grow at higher pace of the total

number of workers, i.¢., from 4.4 million in 1960 and 4.9 million in 1976 to 4.8 million in
1986.

On the other hand, the industrial sector, or the secondary seclor, cmployea the smatlest
share of the labour force among the three major cconomic sectors. In the 1986 census, its
share was 2.5 million or 20.7% in the country, as shown in the tab!c However, the
number of workers in this sector rapidly increased from 0.9 million in 1960 and 1.9
million in 1976 0 2.5 million in 1986. It grew at the annual rates of 4.5% on average
between 1960 and 1976 and 3.0% between 1976 and 1986. Of these total workers of 2.5
million in the industrial seclor, 1.8 miltion or 70.0% lived in urban areas in 1986.

The number of workers in the semccs sector, or the tertiary sector, expanded from 2.3
million in 1960 and 3.3 mllllon 1976 to 4.4 million in 1986. [tincreased at annual rates of
2.4% on average between 1960 and 1976 and 3.0% between 1976 and 1986. Of this total
workers of 4.4 million in the service sector, 3.0 million br 68.6% lived in urban areas in
1986. Among four sub-sectors in the tertiary sector, financial, real estate and business
services grew at the inconceivably high rates of 32.3% per annum on average between
1960 and 1976 and 10.5% between 1976 and 1986.

Among the total population of 54,495 in South Sinai Governorate, the labour force was
estimated at around 22,361 in the 1996 census. The Employment was recorded as 21,909
in the census, so the unemployment was calculated at 2.0% only.

Household Income and Expenditure

Living conditions may be derived sketchily from family income and expenditure. The
annual average of family income was said as LE 1,000 to LE 1,500 for low-income class,
LE2,000to LE 2,500 for middle income class, and LE 4,000 to LE 5,000 for hi gh-incomc.
class. According to the annual report 1993/94 of CBE, the average salary per worker was
about LE 3,245 per annum. Supposing that the number of income eamners in a household

is 1.25 against the average family size of 4.9, the average family income was estimated at
LE 4,050 per annum.

According to “Average Annual Household Expenditure on Principal and Sub-expenditure
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Groups, 1996” by CA'MAS, an annual houschold expenditure was LE 5,526 on average
in 1991, as shown in Table 15.2.3-1. Pcople expended LE 2,761 per annum for food and
beverages, accounting for 50% of the total expenditure. This rate ranged from the largest
onc of 51% in a single family to the smallest of 47% in a large famity having five and
more members. '

Houéingéxpcnscs of the national average accounted for LE 488 per annum or 9% of the
total family expenditure. Of this total, the expenses for fuel, light and water were LE 154
or 3% of the total. This rate ranged from 2% in large households having more than four
members to 3% in small families haviug less than three members. Of this expenditure for
fuel, light and water, about one-third (or 0.9% of the total expenditure) or a quarter (0.7%)
was said to be uscd for water. In other words, 0.7% to §.9% of the total expenditure might
be used for water consumption. Thus, the totat amount of 113 120 to LE 160 per annum or
LLE140 as a median might be used for water in 1991,

Settlement Programme

The government perceives that the cucrent rate of population growth is too high and that it
hinders the de#clopment efforts. 'lt'organis'cd the National Popu!.alion Council to examine
the papxﬂation' issues. Furthermore, it considers redistributing the poputation throughout
the whole of Egypt through the creation of new cities. Sinai Development Plan is
ekpecled to work oul this population problem, although the plan has many other
objectives, needless to say. The plan deals with the following matters for the people to
settle down in the project arcas in the Sinai Peninsula.

(1) Potable water is a main factor in settling population particularly in Sinai. Thus, the
water problem is considered as one of the most important development issues. It
includes not only waler supply system but also sewage trcalment system parlicularly
in some environmentally 'pmtccted ar¢as.

(2) Creation of job oppoﬁunitics'evenmallﬁ' motivates people to move into Sinai, and
make them seitle in newly inhabited areas. Thus, the project areas are considered
aggrcssivély to allow the development of major industrics such as tourism,
manufacturing, mining and agriculture as leading sectors.

(3) Housing is one of the most fundamental issues for settlement. The Sinai
Development Plan aims at installing the physical infrastructures in the peninsula in
order to achicve links between industrial and urban developments. In addition, the
housing circumstance should be supported by a system to guarantee the flow of
social services.

(4) Educationis ene of the most important means in population attraction and settlement.
In new socicties, fulfilment of education is especialty 'impor!ant to ensure the supply
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of all levels of specialised and educated people to the labour market. Pducation is
one of the pillars of the social infrastructure.

(5) Health services are also ong of the main foundations for human dcvclopmcnt and for
attracting and sctiling popwlation,

(6) Social services in addition to educational and medical services are also attractive for
settlers. ‘They sometimes atms at creating job opponumux,s for newly settled
populahons as well as supporting the original inhabitants in the arcas. They cover
the following arcas: religion, information, culfure, sports, training, social welfare,
security and judiciary.

Ethnic Group Distribution

Sinai is a coastal region with a mountainous hinterland. Because of its his_tonjr rather than
its land capability, Bedouins principally sellte it. However, the current “posl war”
circumstances are such that the cconomy is in lransnllon and that Ihc populallon is
graduatly shifting within Sinai in accordance with the government policy. At present,
namely, the principal populauon issue for the coming twenly years is immigration to the
Sinai peninsula, i.c., how to attract the right immigrants at the right time to the right places
in accordance with the Sinai Development Plan..

It is said that 70% of South Sinai’s population is Bedouin, In dispersed population centres
such as Dahab, Nuweiba, St. Catherine and Abu Zenin‘)a., Bedouins constitute between
80% and 90% of the population. While the majority of Sinai’s inhabitants are of Bedouin
descent, their status has changed to wurban dwellers of inhabitants with increasing
urbanisation and settlement. However, {eaditional ties to ethnic groups and their lands
remain strong. - Thus, urban “non-Bedouins”, including new seftlers, have o get along
with these aborigines. |

In the Sinai Peninsula, there are roughly ten tribes of Bedouins, according to “Guide to
Exploration of the Sinai”. Within South Sinai, there are around cight tribes: Haweitat,
Tiyaha, Lahelwat, Aleiqat, Sawalha, Muzeina, Tarabin and Gebelich.

® The Haweitat, a great {ribe of Jordanian origins, lives in a triangular area of Suez,
Nakhi and Gebel Raha.

® ‘The Tiyaha, Palestinian origin, spreads for a large territory from the oasis of El
Qusecima in the North to the casis of £l Kuntilla in the South, along East Side of the
Haweitat. The Badara, aftiliated with the Tiyaha, lives in a small area at the foothill
of Gebel Egma in the centre of South Sinai Governorate.

® The Lahelwat lives in an area Lo south of the Tiyahais territory, spreading between El
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Kuntilta in the North and Agaba in the South.

®  The Aleigat lives in an area around Abu Zenima and along the scashore of the Gulf of
Suez.

® The Sawalha lives in the owtskirts of £l Tur.
® The Muzeina lives along the scashore of the Gulf of Agaba.

® The Tarabin lives in the north of Nwweiba, although many of them live in Jordan and
Israel.

® The Gebelich, originally from Bosnia so not true Bedouin, stands alone to serve in the
monastery of St. Catherine.

Social Forms and Culture
Social forms in South Sinai are mainly classified into the following three types in general.
Conventional and nomadic form

Most of Bedouins cone into this form. They support their lives on self-sufliciency, so
they have to be dispcrséd in spread areas because of their primary occupation, which is
livestock grazi'ng. “This ancient occupation necessitates low density of animals and
population, since the sparse rainfall supports only a limited amount of vegetation to feed
the animals. They put sheep, goats and camels to grazing in pasturclands in dispersed
inland areas. They cultivate some traditional crops such as date palms and barley under
rainfed agriculture under intermittent condition in scattered wadi beds.

Modernised cultural form

This form is supported By mode_m industries such as oil exploitation and tourism, which
are mainly managed by foreign-afiiliated corporations. It includes other imodern scctors
such as infrastructure services and construction. Sharm El Sheikh and Abu Rudeis are
typical areas of this form. People at Sharm El Sheikh are primarily cngaged in the
maintenance of large hotels and other tourist infrastructure. People working in Abu
Rudeis are involved in the oil and gas industry.

Intermediate form

This form is positioned between the above two forms. It is seen at'irrigated farmlands at
El Qaa plain and at intensive fishery along the seashores of the Gulf of Suez and the Gulf
of Agaba. These areas are found here and there on the coast of the both gulfs.
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