ESTUDOS * O LITORAL MOCAMBICANO "BACIA DO ROVUMA * FAIXA LITORAL * A PARTE INSULAR O ARQUIPELAGO
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O ARQUIPELAGO DAS QUIRIMBAS

PARQUE NACIONAL DAS QUIRIMBAS

O Conselho de Ministros do Governo de
Mogambique declarou, em 6 de Junho de 2002
o Parque Nacional das Quirimbas, depois de
varios estudos e imensas diligéncias que
remontama 1971.
O parque e respectiva biodiversidade
compreende a parte terrestre (continental) e a
parte maritima, no seu conjunto a faixa litoral
entre as Latitudes S10°15'e S13°00'.
O parque abrange uma area de 750639
hectares dos quais 80% sao habitats terrestres
e 20% habitats marinhos.
Em termos de eco-regibes, sdo distintos no
parque:

- Floresta Costeira do Mosaico;

-Mangais do Leste Africano;

-Marinhas do Leste Africano;

- Floresta do Miombo;

Na zona marinha ha que realgar o arquipélago
das Quirimbas, 28 ilhas e ilhéus considerados

de importancia mundial muito possivelmente a
ser classificada pela UNESCO patriménio
mundial.

Na figura ao lado esquerdo desta pagina
apresenta-se um mapa resumo inumerando
ilhas principais, respectivas areas e perimetros
e coordenadas dos geocentroides.

Em destaque um baixio oceénico, o banco de
Sao Lazaro, a40 Kmdalinha de costa, banco de
coral lugar com fauna e flora marinha
extraordinarias e unicas.

LAT S12.345395°

LONE 41.353709°

Em destaque, também, e noreferente a Historia
e Cultura a ilha do Ibo como polo central do
interculturalismo Africa-Asia-Europa.

Porfim, menc¢&o a Grande Quirimba comoailha
do arquipelago com dimensdo para ter um
palmar comercial de coqueiros

llha Area | Perim.| Latitude |Longitude
| Suafo S1 [ 200.3ha | 8.3Km | S 10° 33.699' | E 40° 30.412'
I. Suafo S2 | 504.9ha | 10.4Km | S 10° 34.712' | E 40° 30.037'|
|I. Negomagi | 524.4ha [12.9Km | S 10° 46.736' | E 40° 38.979!
[l.Comex | 6.8ha| 1.7Km | S 10° 50.096'| E 40° 38.871]
I. Rongui  [1019.0ha [ 25.9Km | S 10° 51.034' | E 40° 39.903]
{.Queramimbi 74.6ha | 4.6Km | S 10° 54.938'| E 40° 37.554]
(L. Vamizi __1206.0ha | 36.3Km | S 11° 1.960' | E 40° 39.273
I. Vumba 22.9ha | 2.3Km | S11°8.102' | E 40° 36.032'|
I. Metundo | 817.3ha | 16.0Km | S 11°9.512' | E 40° 40.846']
[T Quifucui | 333.8ha [15.0Km | S 11°11.426' | E 40° 36.606',
(1. Suna_ 22.0ha | 2.1Km | S 11°16.717'| E 40° 30.785'|
n 53.9ha | 3.4Km | S 11°21.557'| E 40° 31.797'
[l. Tambuzi 103.3ha | 7.2Km | S 11°22.185'| E 40° 38.311'
I Mionge | 66.2ha | 3.8Km | S 11° 25.357" E 40° 31.531]
I. Medjumbe| 26.8ha | 3.1Km| S 11°48.987'| E 40° 36.329'
LEGENDA
l. Macaloé 444.3ha| 10.3Km | S 11° 58.915' E 40° 34.850' .
acaloé 444 Shal 10.0Km, 5 11738915 Ed0° 34350 A - Cobertura vegetal Matagal Marinho;
l.Mogundulal 25.8ha| 1.9Km| S 12°2.737"' | E 40° 32.645'] .
M - Cobertura vegetal Mangais;
LRolas | 7.0hal 1.0Km| S 12°8.854' | E 40° 33.637'| ias C .
[LMatemo _12590.0ha 27.9Km S 12° 12.839' E 40° 35.690" P - Praias Coralinas
R - Recifes;
L.Ibo 3266.0ha| 27.9Km| S 12° 20.444' E 40° 36.103'] C-B de C |
- Bancos de Coral;
1.G.Quirimbal 1453.0ha| 16.6Km| S 12° 26.132| E 40° 36.360' ’
|.Sencar 76.6ha| 4.2Km| S 12° 28.8291 E 40° 37.873'| H 50 H .
L. Quilaluia_|_ 28.8ha|_2.8Km| S 12° 29.6017 E 40° 36.201" - Ocupagédo Humana;
|.Mefunvo 839.8ha 12.9Km| S 12°5.486' | E 40° 36.047"
1.Quisiva 254.6ha| 27.9Km| S 12°35.991! E 40° 36.746'
1.Quipago 40.4ha 3.14Km| S 12° 40.972} E 40° 36.618'
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ESTUDOS * O LITORAL MOCAMBICANO *BACIA DO ROVUMA * FAIXA LITORAL * PADROES GEOGRAFICOS PRINCIPAIS

PADROES GEOGRAFICOS, AREAIS, LODOS, CORAIS, RECIFES, PRAIAS, MANGAIS, MATAGAIS MARITIMOS

IMAGEM GOOGLE (Cabo Afungi) FOTO LB 2005 (Palma) FOTO LB 2005 (Palma)
AREAIS E LODOS

Formagbes quaterndrias muito recentes, bordejam o interior das baias mais
pronunciadas, como, Tungué, Maiapa, Mionge, Pemba Metuge. Muito provavelmente
resultado da deposicéo dos esqueletos coralinos apds a morte de coral por interagéo das

marés e dos agentes de dinamica externa bem como depositos resultado da erosdo da AREAIS
faixa continental junto da orla maritima. Considera-se, também, qua a interagéo ao que LODOS
junta uma suave regressao oceanica durante os ultimos séculos. VAZAS

Unidade geografica bem caracteristica na regido, tem uma largura média de 2500 metros,
situam-se a uma cota de nivel variando entre +0.2 m e -1.4 m (Zero Hidrografico),
consequentemente grande parte cobertos nas praia-mar.

O estudo desta formacao é da maior importancia quer no que respeita a utilizagdo como
elemento em movimentos de terra na construgéo portuaria quer como meio natural de IMAGEM GOOGLE IMAGEM GOOGLE (NEGOMACI)
fornecimento de alimento (bivalves) ou como meio na captura de peixe a populagao.

OS CORAIS RECIFES E PRAIAS

Formagbes coralinas muito recentes, ou extensas faixas de colénias de invertebrados CORAIS
marinhos da classe anthozoa ou de colénias de invertebrados marinhos onde varias RECIFES
espécies tem como uma das propriedades absorver e segregar os carbonato de célcio, PRAIAS
formar seus esqueletos e deste modo em colonia edificar ou construir estruturas, formar
zonas recifais em aguas muito pouco profundas ou bancos de coral extensos em
profundidade.

De igual modo no ambiente descrito os detritos e esqueletos do coral morto origina por
acgao edlica durante a baixa-mar a acumulagéo de areias de calcario muito branco na
linha de costa.

Genericamente designados coral situam-se ao longo da linha de costa ou rodeando ilhas,
situam-se ainda, a cotas negativas (MNM) e/ou entre as cotas batimétricas -1.0m e -
60.0m.

Nas imagens de satélite ao lado pode observar-se uma ilha com um cobertura vegetal de
matagal marinho rodeada por varias faixas, primeiros a faixa das praias de areias brancas MANGAIS
calcarias, afaixa

MANGAIS

Cobertura vegetal arborea de zonas tropicais e subtropicais de pantanos marinhos ou de
litorais marinhos. Arvores tolerantes a salinidades, variando do salobro ao salino
chegando a tolerar concentragfes duas vezes a agua do mar nos tropicos. Arvores que
tem grande acgao na conservagao do litorais e importancia ainda maior como zonas de IMAGEM GOOGLE (NEGOMACI)
viveiro de especies marinhas.

MATAGAIS MARITIMOS MATAGAIS

Cobertura vegetal arbérea de zonas tropicais e subtropicais e endemica a varias zonas de MARINHOS
Bacia do Rovuma intolerantes a solos salinos mas tolerantes as aragens marinhas. seu
habitat normal situa-se entre as cotas de nivel variando entre os 6m e 15m (NMM).
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The Council of Ministers of the Government of Mozambique, on June
6, 2002, declared the Quirimbas Archipelago to be a National Park,
after several studies and many stages dating back to 1971. The park
and its respective biodiversity includes an onshore (mainland) area
and a maritime area, covering the entire coastal strip between
Latitudes 10 ° 15 "and 13 ° 00" South.
The park covers an area of 750,639 hectares of which 80% are
terrestrial habitats and 20% marine habitats.
The park contains the following separate ecological regions:

* Mosaic Coastal Forest;
* East African Mangroves;
* East African Marine

* Miombo forest.

In the maritime area, the Quirimbas archipelago stands out. This
consists of 28 islands and islets regarded as of global importance, and
which could quite possibly be classified as a UNESCO world heritage
site. The figure to the left of this page presents a summary map of the
main islands, their respective areas and perimeters and geographical
coordinates.

Of particular significance is an ocean shoal, the Sao Lazaro bank, 40
kms from the coast. This is a coral reef with extraordinary, indeed
unique marine fauna and flora. Also of significance, in historical and
cultural terms, is the island of Ibo, as a key pole in the mixing of
African, Asian and European cultures, Finally, mention should be made
of Great Quirimba as the island in the archipelago large enough to
have a commercial coconut palm plantation.

GEOGRAFIC FEATURES

SAND BANKS

These very recent quaternary formations fringe the interior of the
larger bays, such as Tungue, Maiapa, Mionge, and Pemba Metuge.
They most likely result from the deposition of coral skeletons after
the death of coral by interaction with the tides and dynamic external
agents, as well as deposits resulting from the erosion of the
continental strip along the seafront. It is also thought that to these
interactions should be added a gradual regression of the ocean in
recent centuries.

Sand banks are a characteristic geographical feature of the region.
They have an average width of 2500 meters, and are located at an
elevation ranging between +0.2 m above sea level and 1.4 m below
sea level (HZ Datum). Thus they are largely covered at spring high
tides.

The study of these formations is of utmost importance both as
regards their use in harbour construction, and for a natural supply
of food (bivalve molluscs) or as a means for the local people to
catchfish.

CORAL REEFS & BEACHES

There are very recent coral formations, or extensive strips of colonies of
marine invertebrates of the class Anthozoa or of marine invertebrates of
various species who have the property of absorbing and secreting
calcium carbonate to form their skeletons and thereby as a colony to
structure and form reefs in very shallow waters or coral reefs that reach
very deepinto the sea.

Similarly in the environment described above, the debris and dead coral
skeletons lead, through the action of the wind at low tide, to the
accumulation of sands of very white limestone along the shore line,
forming wonderful beaches.

Generically named corals are found along the coast line and surrounding
islands. They are also found underwater at depths of between 1 and 60
metres.

In the satellite images one can note anisland covered with maritime scrub
vegetation surrounded by several bands, first the sandy beaches made of
white limestone, followed by the range of reefs and coral banks.

MANGROVES

Covered by natural vegetation of tropical and subtropical tidal marshes or
coastlines. Trees tolerant to salinity, ranging from brackish to saline, and
in the tropics sometimes reaching concentrations of salt twice that of sea
water. These trees are extremely important in preserving the coastline,
and are even more important as nursery habitats for marine species.

MARITIME SHRUB

Vegetation coverin tropical and subtropical areas and endemic to various
areas of the Rovuma Basin. Intolerant of saline soils, their normal
habitat lies in elevations ranging between 6m and 20m above sea level.

TUNGUE BAY - NEGOMACI ISLAND

GEOGRAFIC PATTERNS
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A - Banco de Coral A - Coral Banks

A =-5m a -60m

B - Dense Reef Zone

B =0m a-10m

C - Recifies pouco Densos  C - Light Reef Zone

C =0m a-10m

D - Praias Coralinas D - Coral Beaches

D =+7 a-1m

F - Mangals “Carecas”

F - Light Mangroove Area

F=+2 a+8m

G - Matagal Maritimo G - Shrubs (marine)

G = +10 a +20m
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FROTAS, NAVIOS, CLASSES, CALADOS, COMPRIMENTOS

Dimensionamento normal de navios em fung¢ao do tipo, da classe e respetivas capacidades:

CLASSES

FROTAS CARACTERISTICAS DE NAVIOS

20000 dwt

Solid Bulk

Fist Generation
(1956-1970)

Lenght=135m
Beam=??m
Draft=9m

Converted Vessel
SmallHandySize

DWT=35000/59000

=
=)

NAVIOS TANQUE

Solid Bulk || Container

(1970-1980)
CALADO (m)
CALADO (m)

—
o

Lenght=215m
Beam=3?m
Draft=10m

Second Generation

HandySize

Supramax
Cellular

Solid Bulk | Container

ARQUEAGAO (dwt)

Panamax

—_—
0
<}
o
Y
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©
o
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Generations of Container Ships
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Lenght=294m
Beam=32m

NAVIOS PORTA CONTENTORES

Over 80000 d
85000 a 120000 dwt

e

4000 a 5000 TEUS

ARQUEACAO Vs CALADOS & COMPRIMENTOS

>

Solid Bulk || Container

~ Lenght=305m
Beam=40m
Draft=13m

Fourth Generation
PostPanamax

COMPRIMENTO (m)

Q_Max

Solid Bulk || Container

200

NAVIOS DE GRANEIS SOLIDOS

(1988-2010)

Lenght=335m
Beam=49m
Draft=15m

FIfth Generation
PostPanamaxPlus
NewPanamx
Suezmax;

¥ CAPESIZE

5000/14500 TEUS

Container

TIPOS DE NAVIO
® ¢ TANQUE

Actualizagéo de Trabalho de 2006 e baseado num Relatério da “University of Hofstra Dep. Of Geography” ——o- o— GRANEIS SOLIDOS
o——@ —O0- PORTA CONTENTORES
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o 5 o As GENTES «  QOutros grupos Shimakonde 22%, Kimwani 7%
10015 2 3 : @ = T ‘ - : CABO DELGADO » Grupos etnico linguisticos do litoral Emakhwa, Kimwani
L N zg DADOS DEMOGRAFICOS . Trés niveis de explora¢do daterra:
: p- + Nivel 1Pobre0.5a1.5ha;
+ + -l o 3 - o
&,“" 2 Primeiramente € necessario dar um ideia numerica das “!ve:gll\q/lledla1._533.30(f)1;,
107304 S gentes da regido. Assim, de acordo com o Instituto Nacional C dI'V% g(’:a'mals de M da“ , - y
~=V. Quiong de Estatistica (INE) Censos de 1997 e 2007 e dados obtidos do Ondicoes basicas de residencia na provincia, segundo se
- b Livro Branco de Cabo Delgado (CEE1999) referem em reflecte Livro Branco de Cabo Delgado (1999), 98% dos
q;@°+ . SR . agregados familiares vivem em palhota, construgéo tradicional
s s ~ ) . e o _ i realizada a base de adobe, madeira, bambu, makubar, e
| 43500 POVOAGOES POVOACOES Populaggo est!mada -2013 1830000, 2017(1970000); outros materiais vegetais. Somente 1,7% tem electricidade,
. /o ok — VILAS ALDEIAS ALDEIA PESCADORES  Populagao activa (maior de 15anos) 896 000 359 ¢ lizada (0.6% dentro d 0 restant
S OLOMBE 10000 FOGOS «  Agregados Familiares Rurais = 332000 2 LGl (o0 ( N CONEEE)) 1O [ ity
P e Sl DUAS A CINCO FAMILIAS ¥ _ 76,1% obtém agua de: fontes: 5%, pogo: 76%, rios e lagos:
¢ + Agregados Familiares Urbanos= 73000 15% De out : e 1 4% das familias vi
thon - eotembecdt— «  Crescimento desde 1930, de 394000 para 20131830000 o U6 oura man=re, somerte o cas ‘amitas vigem em
Cb. Nondo ~ . v casas com retrete, 36,2% tém latrina fora da morada, frente a
AR > O DEE e 62,3% sem nenhum tipo de latrina ou retrete
U~ « Taxade analfabetismo (2000)=89% s P '
. %jéngi ~ « Dirigentes, quadros formados e patrdes =13070
PN AN ‘r i - « Grupo etnico-lingustico predominante = Emakhwa 67%
/\( . X. Taml
V. Moelmb \\V:T Pﬂr % = 87000
7 Y S SETORES QUANTIDADES OCUPAGOES SELECIONADAS
e VILAS ALDEIAS POVOACOES
4 QUIONGA VILAS ALDEIAS 18718 QTD__ PERCEN TFRTETIT Qrp  |TOT/0C |PERCENT
QUISSANGA AGRICULTURA 584,853| 87.3% ALTOS DRRIGENTES 439]  1521]  007%
L MINAS 1,096] 0.2% PATROES 1,309 512 0.20%
bR 02D (e TECNICOS UNIVERSITARIOS 1422 a7l 021%
ENERGIA _ 1944 0.1% TECNICOS NAO UNIVERSITARIOS 11,325 59]  1.69%
CONSTRUCAEO 2'819 1'0; ADMINISTRATVOS 2,351 285 0.35%
(T:g’:;f’;g? 36'532 (5"5‘/ OPERARIOS NAO AGRICOLAS 21,833 31 326%
o .27/0 ~ o
a0 st 1wl [ESoWomonr | aa s o
OUTROS = 2.1% PESSOAL DE SERVICO 5,577 120 0'83‘V0
DESC TR L7>9] 0.9% EMP DOMESTICOSC 1,010 664 0'150/0
POVOACOES A TOTAL 670,250 100% - : 00
VILAS ALDEIAS POVOACOES CAMPONESES 560,129 1] 83.57%
MUCO0JO ""'ASIQ'(;"E'AS OPERARIOS AGRICOLAS 5423 124  081%
OUTRAS OCUPACOES 22,750 29 3.39%
DESCONHECIDOS 5,968 112 0.89%
o FONTE TOTAL 670,250 100.00%]
INE CENSO 2007 QUADRO 30
62900 OCUPACOES SETORES PRINCIPAIS (INDICATIVOS)
138000 = o [ o _
5 r| = |2|2|c|B]|alzZ
— 8 (%) = O = 75} o = (©) o
+ ) - 3 a = =4 <t [€2] o (7)) = L = o (&)
] -~ ~—a = o = = LLi = = = = = 195)
13°15° ; L | p < o (O] = > = o o’ (@] () o] L
V.Me 43300 ~z= a4 = << = L o = &) << o (=)
/\7 + 4+ 1 K POVOAGOES VILAS ALDEIAS PATROES 1,309 165 8 47 23 44 987 7 23 1
L 1 2 MAGANJA CENTRO DE PESCA TECNICOS UNIVERSITARIOS 1422 24 6 34 36 9 39| 285 979 4
. NH»\N"' CONSTRUIDA DENTRO DE PALMAR TECNICOS NAO UNIVERSITARIOS 11,325 127 5/ 67| 38| 116 134| 259| 3476| 7,093 10
L N — ADMINISTRATIVOS 2351] 35 8| 60| 35 38 265 782 517 607 4
+ OPERARIOS NAO AGRICOLAS 21,833| 628 666|11,807| 324| 6,048] 58| 2,065| 104 112| 21
OPERARIOS AGRICOLAS 5423| 4997 78 87 0 5 54 44 53] 103 2 ’m
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THE PEOPLE CABO DELGADO DEMOGRAPHIC DATA
10015 2 ° g 2z f > ' g
S E First we must have an idea of how many people are living in the Three levels of land tenure:
+\; ) ; region. Thus, according to the data from the 1997 and 2007 1.Level Poor =0.5t0 1.5ha;
. e 3 population censuses held by the National Statistics Institute (INE) 2.Level Average=1.5t03.0ha;
o and the data from the Cabo Delgado White Book (CEE1999), the 3.LevelRich=more than 3.0 ha
A "::"" information may be briefly summarised as follows :
‘:‘p"’ . * According to the basic housing conditions listed in the Cabo
i , o Estimated Population = 1.83 million in 2013, projection for 2017 Delgado White Book (1999), 98% of households live in huts,
AT :ﬂ (1.97 million); traditional constructions made
A °"?::: i Active population (above the age of 15) = 896,000;
o »“ [ % Number of Rural Households = 332,000; of mud, wood, bamboo, makubar, and other plant material. Only
11°00 e Mc:;n;ni Number of Urban Households =73,000; 1.7% have electricity, and 3.5% have access to piped water
./ Growth from 394,000 in 1930 to 1.83 millionin 2013; (0.6% in their homes). The water sources used by the rest of the
Population living on the coast = 30%; population are: wells (5%}: rivers (76%), and lakes (15%.). Only
Illiteracy rate (2000) = 89%; 1.4% of households live in houses with a toilet, 36.2% have
Leading figures, trained staff and employers = 13,070 latrines outside the dwelling, and 62.3% have neither a toilet nor
Predominant ethnic and linguistic group = Emakhwa (67%); a latrine
Othergroups = Shimakonde (22%), Kimwani (7%);
Ethno-linguistic groups living on the coast = Emakhwa, Kimwani;

SECTORS QUANTITIES ‘ OCUPATIONS / POPULATION (FAMILIES)
TGl QTY  PERCENT TFITEIAIT QTY |[TOT/OC |PERCENT
AGRICULTURE seags3]  87.3%|  ILEADERS 439)  1%2r)  0.07%
INNING 1.006]  0.2% ENTREPENEURS (BOSSES) 1,309 512]  0.20%
INDUSTRY 14020]  2.1% UNNERSITY DEGREES 1422 471 021%
ENERGY 20a|  0.1% TECHNICAL DEGREES 11,325 59]  1.69%
CONSTRUCTION 6,879 1.0% [CLERKS 2,351 285  0.35%
|_79000] TRANSPORTS 2616]  0.4% NON AGRO WORKERS 21,833 3| 3.26%
COMMERCE 36,739 5.5% INDEPENDENT ARTESAN 30,280 22 4.52%
CLERKS 7,463 1.1% SMALL TRADERS 434 1544 0.06%
OTHER OCCUPATION 14,331 2.1% ON DUTY EMPLOYEES 5577 120  0.83%
UNKNOWN 1,759 0.3% EMPLOYEES 1,010 664 0.15%
TOTAL 670,250 100% SMALL HOLDERS 560,129 1 83.57%
AGRO WORKERS 5,423 124 0.81%
SOURCE OTHER OCUPATION 22,750 29 3.39%
T INE CENSUS 2007 TABLE 30 UNKNOWN 5,968 112 0.89%
TOTAL 670,250 100.00%
62900 OCUPATIONS / SECTORS
138000
L © | » -
o f— — anr <
= > Sl | o | x
S lo|lx|l>~|2|2|2|%5|alz=
- I Z|l5|lole|la|¥|=|x| 2
f = = = = o €D = = = Lu =
13°15" { - 5 % Z o % % é % E I:I—: é
" Vel 43300 = < = = 1| o [ (&) < o =)
\, v YA ENTREPENEURS (BOSSES) 1309] 165] 8] 47 23| 44| 87| 7| 23
NE?QKJ / UNIVERSITY DEGREES 1422 24| 6] 34 36| o 39| 285 79 4
U N € TECHNICAL DEGREES 11325 1271 5| 67| 38| 16| 134] 259] 3476] 7003] 10
T — POPULATION - MAGANJA VILLAGE FISHING CENTRE CLERKS 2351 35| 8| 60| 35| 38| o265| 782] 17| 607 4
_ NON AGRO WORKERS 21833| 628| 66611807| 324 6048] 58| 2065 104] 112] 21
AGRO WORKERS 5423 4907 78| s7| o] 5| 54| 44| s3] 103 2 ’E
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PORTO PLANO DIRETOR - PORT MASTER PLAN

INTERVENGCAO

MASTER PLAN COMPONENTS

QUESTOES AMBIENTAIS

REFERENCIAS A LEGISLAGAO AMBIENTAL

HIDROGEOLOGIA
HYDROGEOLOGY

COMPONENTES DO ESTUDO AMBIENTAL EIA

EIA ENVIRONMENT STUDY COMPONENTS

OCEANOGRAFIA
OCEANOGRAPHY

POLUICAO (AR, MARINHA,SONORA)
POLUTION (AIR, MARITIME, NOISE)

CLIMATOLOGIA
CLIMATOLOGY

SOCIO ECONOMIC STUDY & GIS

EIA - ENVIRONMENT

MAPPING - CARTO & HYDROGRAPHY

TIDAL & GEOTHECNYCAL STUDY

TECHNICAL INDUSTRIAL PROCESSES

CORRENTES; OCEANICAS E DE MARE
CURRENTS; OCEANIC AND TIDAL

ONDULAGCAO; ACOREAMENTO

HIDROLOGIA
HYDROLOGY

ECOLOGIA HABITATS
ECOLOGY HABITATS

PATRIMONIO HISTORICO ARQUELOG
HYSTORICAL ARCHEOLOGIC ASSETS

PESCAS
FISHERIES

SOCIO-ECONOMIA
SOCIO-ECONOMY

PROCESSO INDUSTRIAL (LPG)
LPG - INDUSTRIAL PROCESSES

SISMOLOGIA
SYSMOLOGY

WAVES; SEDIMENTS

| | ACESSOS MARITIMOS
ACESSES MARITIME

USO DA TERRA
LAND USE

HIDROCARBONETOS
HYDROCARBON

| | SUBPRODUTOS MERCADOS
BYPRODUTS MARKETS

Em Mogambique os assuntos ligados ao ambiente séo regulados por Legislagdo prépria, € empresas com
grandes projectos ou obras s&o obrigadas a requerer licengas ambientais. O Ministério do Ambiente
(MICOA) autoriza o licenciamento mediante uma proposta de estudo de impacto Ambiental no qual
objectivos e metodologias a levar a cabo s&o pegas fundamentais bem como sele¢do de operadores
especialistas. Para a materializacdo desses objetivos e metodologias & necessario em primeiro lugar
definir o dominio e &mbito exatos, do projeto ou obra ou mesmo de um programa de acgdes.

Aexploragéo de gas natural na Bacia do Rovuma é assunto muito complexo envolvendo desde as obras no
local de captacéo, transporte em pipeline para o continente, transformagao em LPG, obras e instalagdes
portudrias, transformacao de subprodutos, instalagio das redes de transporte agua e energia, instalacdo de
estruturas sociais, aeroporto e outras infraestruturas,

E legislagdo aplicavel:

Decreto 45/2004, Diploma Ministerial n°129/2006 de 19 de Julho, Diploma Ministerial

n°130/2006 de 19 de Julho, m

ESTUDOS ANTERIORES

O estudo Livro Branco de Cabo Delgado, UE (exCEE) efetuado nos fins da ultima década do seculo
passado refere dados colhidos que revelam genericamente uma zona extremamente pobre:

« Agricultura Tradicional com um nivel de exploragao da terra e rendimentos agricolas extremamente
baixos onde os camponeses mais pobres exploram 0.5 ha por agregado familiar, os remediados 1.5
ha, e os considerados ricos aproximadamente 3.0 ha;

Pesca Artesanal com niveis de captura muito baixos e a zona com indicios de sobre-captura;

indice de analfabetismo extremamente alto e de escolaridade muito baixo:

Degradacgéo da zona de mangais;

Desaparecimento do apoio a pesca artesanal;
Irregularidade das monsdes e pluviometria;

Se as estes fatores j& de si, degradantes do ambiente juntarmos os fatores inerentes a uma industria

do gas natural e respetiva transformagéo em seus subprodutos, estamos perante uma ma perspectiva

ambiental, se juntarmos uma forga de trabalho estimada em 40000 novos fogos, externa poderemos

Perigo das viroses nos pequenos palmares de coqueiro;
Exploragéo florestal sem reposi¢éo de espécies;
estar ao nivel do desastre ecologico.
Assim, a recomendacdo de um estudo ambiental profundo e suficien-temente detalhado que leve a:
» acbes governamentais elevando a robustez socio-econdémica da regido;
» acdes dos concessionarios conducentes a manter niveis salariais e sociais de Wdréo

PROXIMOS PASSOS

internacional;
« medidas ambientais legislativas efetivas;
« procedimentos rigorosos nas fases preliminares de construgéo;




ENVIRONMENT ISSUES

ENVIRONMENT LEGAL FRAMEWORK

In Mozambique the issues related to the environment are regulated by legislation itself, and companies with large
projects or works are required to seek environmental permits. The Ministry of Environment (MICOA) authorizes the
licensing proposing an environmental impact study in which objectives and methodologies to carry out are key as
well as selection of specialist operators.

For the realization of these objectives and methodologies is first necessary to define the exact scope and
domain, or project work or even a program of action. The exploitation of natural gas in the Rovuma Basin is very
complex subject involving from the works at the site of capture, pipeline transport to the mainland,
transformation into LPG, works and port facilities, rendering, installation of water transport networks and energy
installation of social structures, airport and other infrastructure,

Is applicable law:

Decree 45/2004, Ministerial Decree No 129/2006 of July 19, Ministerial Decree No 130/2006 of 19 July,

NINETY’s OLD STUDIES

The EU (ex EEC) study, the Cabo Delgado White Book, made at the end of the 1990s,
contains collected data which, in general, show an area that is extremely poor:

* Traditional agriculture with an extremely low level of land use and agricultural yields
where the poorest farmers use 0.5 ha per household, and the middle group 1.5 ha. Those
using about 3.0 ha are considered rich;

* Artisanal fisheries with very low catch levels, while the area shows signs of over-

7

fishing;
* Very high levels of illiteracy and very low levels of school attendance;
Degradation of the mangrove area;

Disappearance of support for artisanal fisheries;

Irregular monsoons and rainfall;

Danger of viral disease in small coconut plantations

Forestry activity without replanting trees.

*
*
*
*

*

NEXT STEPS

In themselves, the above factors are already degrading he environment. If we add the
factors inherent to a natural gas industry and the transformation of its by-products, we are
facing poor prospects for the environment. If to all of that we add a labour force with their
families who will require an estimated 40,000 new dwellings, plus all the small services
suppliers, then, if there are no strong environmental measures, there will be a possibility
and risk of ecological disaster;

Thus, the recommendations of a far-reaching and sufficiently detailed environmental study
would lead to:

* governmental actions to increase the social and economic robustness of the
region;

* actions of the leading companies to maintain wage levels and working conditi
international standards;

effective legislative environmental measures;
strict procedures in the preliminary stages of construction.

*
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NATURAL GAS PROCESSING CHART
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ESQUEMA DO RELACIONAMENTO E INTERVENGCAO PORTO “GASOLEIRO”
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RELAGAO ENTRE AS ZONAS PORTUARIAS
E AS ZONAS ECONOMICAS DE INFLUENCIA

Uma zona portuaria pressupée um mercado ou zona de influencia e uma
interdependéncia entre as duas partes. Um porto crescera em fungdo do
mercado da zona de influéncia. De igual modo se pode afirmar que o espago
fisico dum porto esta normalmente rodeado dum espaco urbano duma cidade
ou vila, e que apenas uma parte desse espago urbano esta na zona de
influéncia portuaria. Conflitos de espago urbano e portuario sdo do dominio
normal, requerendo sempre um plano diretor € um constante ajustamento
desse plano. Contudo, um porto tem que ter uma reserva de espaco fisico
destinada a variagdes de crescimento da sua zona de influéncia. S&o exemplos
conhecidos as docas de Londres terem cedido espaco @ municipalidade; o
porto de Roterddo ter feito o0 mesmo; O crescimento anérquico do urbano
informal ndo estruturado das cidades de Nacala e Pemba colocarem emrisco a
expansao portudria planeada; Os portos petroliferos de Sohio em Angola e
Benghazi na Libia estarem numa profunda confuséo urbanistica;

MODELO DE PORTO EXPORTADOR DE GAS

Do estudo das principais baias de Cabo Delgado, pode concluir-se que
existem condicdes excecionais para colocagdo de um porto de aguas
profundas em Pemba, em Palma-Tungué e em Palma-Maiapa, e condigbes
razoaveis em Mocimboa. O estudo da geologia de Cabo Delgado indica néo
haver jazigos de minerais de baixo valor ou de baixo prego que no espago de
uma década necessitem de porto de aguas profundas. Consequentemente
serao gas natural ou o petroleo a utilizar as condigdes excecionais.

DIMENSIONAMENTO DO PORTO EXPORTADOR DE GAS

No caso dos hidrocarbonetos, gas natural e do petréleo serdo as reservas
auditadas e outputs anuais em projeto que em principio determinardo o
dimensionamento das estruturas portuarias. Um porto, mesmo os que se
apresentam mais simples com bons acessos € sempre um investimento
pesado, para ndo dizer pesadissimo, dai procurarem solugbes de
aproveitamento de espaco, de equipamento bem estruturadas. Parece que no
caso em estudo tem que se evitar multifuncionabilidade fora do ramo do
principal objetivo a exportagdo de LPG. Assim, seréo fungdes, setores ou
terminais:

« EXPORTAGAO DE LPG OU GNL;

« EXPORTAGAO DE SUBPRODUTOS INDUSTRIAIS RELACIONADOS;
« IMPORTAGAO DA LOGISTICA AO SETOR E COMBUSTIVEIS;

No esquema topoldgico ao lado apresenta-se as principais componentes
adequadas a um porto “gasoleiro”.

ESTUDOS DE BASE DA ZONA PORTUARIA

« PLANO DIRECTOR;

- VERIFICAGAO, COLOCACAO DOS DATUM GEODESICOS;
« ESTUDO MAREGRAFICO, HIDROGRAFIA, CARTOGRAFIA;
- ESTUDO SOCIO-ECONOMICO (GIS) DA REGIAO;

« ESTUDO GEOTECNICO;

- ESTUDO AMBIENTAL (EIA);
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MASTER PLAN CONMPONENTS

INFRASTRUCTURE INTER RELATIONSHIP

SURVEYS AND STUDIES

MASTER PLAN BASIC COMPONENTS
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GEODETIC DATA ON SITE (V.DATUM+HDATUM) GPS
PRECISION METHOD.

—} RECOMMENDED ACTIONS :
Domain, Scope: Port Area
Verify Status; Execute Survey

CARTOGRAFIC SURVEY ENGINEERING SCALES
1/2500 1/5000; ANY AEROPHOTOGRAMETRIC METHOD
RECOMMENDED ACTIONS :
Domain, Scope: Port Area +Urban+industrial Areas
Verify Status; Execute Survey

RELATIONSHIP BETWEEN PORTS AND THEIK
ECONOMIC ZONES OF INFLUENCE.

A harbour assumes the existence of a market or an area of influence, and
interdependence between the two sides. A port will grow based on the market of
its zone of influence. Similarly we can say that the physical space of a port is
usually surrounded with the urban space of a city or town, and only part of that
urban space is within the port's zone of influence. Conflicts between urban and
port space are the norm. They always require a master plan and constant
adjustments to that plan. However, a port must have a reserve of physical space
allocated to variations in the growth of its zone of influence. Well known
examples are the London docks which have given way to the municipality; the
Port of Rotterdam has done the same. Anarchic growth of the informal and
unstructured urban areas in the cities of Nacala and Pemba jeopardize the
planned port expansion, The oil ports of Sohio in Angola and Benghazi in Libya
are inthe midst of a deep urban chaos.

GAS EXPORT PORT MODEL
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URBAN & PORT
ENGINEERING

HYDROGRAFIC SURVEY ENG.SCALES 1/10000 MATERIALIZE
TIDEMETERS + TIDE HARMONICS STUDY; I.N. PROCEDURES
—} RECOMMENDED ACTIONS :

Domain, Scope: Port Area + Maritime Acesses

Execute Survey

From the study of the main bays of Cabo Delgado, it can be concluded that
there are exceptional conditions for constructing a deep water portin Pemba, in
Palma-Tungue and in Palma-Maiapa and reasonable conditions in Mocimboa.
The study of the geology of Cabo Delgado (LBCD2000) indicates no mineral
deposits of low value or low price that will require a deepwater port within a
decade. Therefore the exceptional port conditions will be used by natural gas or
petroleum.

PORT SITE GEOTECHNICS PORT ENGINEERING
—} RECOMMENDED ACTIONS :

Domain, Scope: Port Docs + Pipelines
Execute Study

GAS EXPORT PORT DIMENSIONS

GIS SOCIOECONOMIC SURVEY (1/25 000) SCALE

+LAND USE + TOPONOMY

-} RECOMMENDED ACTIONS :
Domain, Scope: Port and City Region;Cadastral Areas
Execute Survey

CADASTRAL SURVEY
AS PER LEGAL PROCEDURES

—} RECOMMENDED ACTIONS :
Domain, Scope: Within all Property Limits
Execute Survey

In the case of natural gas and oil, the reserves and the projected exports will
be audited which will, in principle, determine the size of the port structures.
Ports, even those which seem most simple and have good access, always
involve heavy, indeed very heavy, investment. Hence solutions are sought
for the best use of space and the best equipment. It seems that, for the case
under study, a multitude of functions outside the main objective, which is the
export of LPG, must be avoided. Mixing general cargo containers and the
export of LPG is a nonsense. So, the functions, sectors or terminals should
be as follows:

EXPORTS OF LPG OR GNL;
EXPORTS OF RELATED INDUSTRIAL BY-PRODUCTS
IMPORT OF LOGISTICAL MATERIALS FOR THE SECTOR PLUS FUEL

Page 25 shows a schematic diagram for the main components appropriate
for a gas port.

E.LA.

DETAILS ON PAGE 23

BASELINE STUDIES AND TASKS

» MASTER PLAN;

« GEODETIC DATA;

« TIDAL STUDY, HYDROGRAFIE, CARTOGRAFIE;
+ GIS REGIONAL SOCIO-ECONOMIC;

» GEOTECHNICS OF PORT ARES;

« ENVIRONMENT STUDY (EIA);
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ANALISE GERAL E CONCLUSOES

HISTORIAL

migo meu, e pessoa que me foi muito chegada, afirmava
em meados da década de sessenta. “a economia do
setor primario de Mogambique € uma economia de

sobremesa”, exemplificava ..., alaranja, o aglcar, o cha, o café,
0 caju, 0 coqueiro e porque néo o tabaco.

SETOR AGRO

Meio século depois, pode-se acrescentar, todas aquelas
atividades, menos o caju, tém por base ou fundo a economia de
plantagdo. Nesse tipo de economia s&o principais
caracteristicas, serem produtos de exportagéo, tecnologia agro
baseada na forga de trabalho barata, salarios muito baixos,
precos de mercado controlados por associagbes, por vezes
cartéis importadores, em regides econdmicas com grandes
subvengdes a agricultura e agroinddstria.

SETOR MINEIRO

investimento, antes da Segunda Guerra, da “Societé

Miniére”, empresa belga, tecnologia de galerias,
escoamento da Benga para Chinde e Beira utilizando o
Zambeze, com todo o tipo de problemas que tal via de
escoamento sempre colocou, bancos de areia moveis, utilizavel
apenas na época das chuvas, problemas de assoreamento no
porto do Chinde. Situag&o melhora com mudanga de acionistas,
Grupo Entreposto e (escoamento com utilizagdo de caminho de
ferro para Porto da Beira).

C arvao - Moatize era a vila do carvao, comegou com um

se minerais radioativos, tecnologia de galerias, desde
nascimento lutavam com problemas financeiros e
logisticos.

U ranio—Mavuzi era a vila sede da atividade, exploravam-

aproximado, vilas de Mocuba e Molocue, exploragao

dos minérios de Berilo, Columbites, Tantalites,
Lapidolites, pequeno investimento privado, grandes problemas
financeiros, no fim da decada de sessenta eram sobreviventes
Morrua, Marropino emAlto Ligonha.

Pegmatites — Centro da atividade Zambezia, centro

AGRO SECTOR HISTORY

friend of mine from the mid-sixties, whom | was very
close to, used to claim “the primary sector of the
Mozambican economy is a dessert economy”, ... and

the examples he gave were oranges, sugar, tea, coffee, cashew,
coconuts and - why not - tobacco.

Half a century later one might add that all those activities, except
cashew, work on the basis of a plantation economy. The key
features of this type of economy, are that the goods are
produced for export, the agricultural technology is based on
cheap labour, wages are very low, the market prices are
controlled by associations (sometimes cartels) of importers, in
economic regions where there are huge subsidies to agriculture
andto agro-industry.

MINING SECTOR

oal - Moatize was the coal town. It began with
Cinvestment, before World War I, by the Belgian

Company, Société Miniére, with underground shaft
technology. The coal was moved from Benga to Chinde using
the Zambezi River, with all the well known obstacles that the river
poses. There were shifting sandbanks, the river was only
navigable during the rainy season and there were problems of
silting at Chinde port. The situation improved with a change of
shareholders to the Entreposto Group and the use of the railway
to the port of Beira to move the coal.

where radioactive minerals were mined, with
underground shaft technology. Right from its birth this
mine struggled with financial and logistical problems.

U ranium - Mavuzi was the headquarters for this activity,

the towns of Mocuba and Alto Molocue. With small scale

private investment beryl, columbite, tantalite and
lepidolite were mined. There were major financial problems, and
by the late 1960s only the mines at Morrua and Marropino inAlto
Ligonha survived.

P egmatites - this activity was centred on Zambezia, near

a Golf Oil Co., sociedade americana, descobriram o

gas natural em Pande e posteriormente Temane. O
gas Pande, por problemas de sondagem imprevistos ardeu
durante cinco anos. Fogo extinguindo-se por colapso das
paredes do jazigo.

H idrocarbonetos - Foi precursora nos anos cinquenta

consequéncia da guerra de libertagdo faz-se como

objetivo militar estratégico, o primeiro investimento sério
no setor energético, a barragem de Cahora Bassa. O segundo
investimento sério ¢ feito no inicio do século XXI, 0 gas natural
de Temane-Pande.

E nergia - No fim da década de sessenta, ainda colonia, e

OUTROS SETORES
Os outros sectores que infelizmente ainda ndo emergiram:

Industrial, alugam-se areas pesqueiras, licengas, a

exportadores de camardo. O petisco para balancear a
sobremesa. Empresa francesa faz nos anos noventa o primeiro
investimento em Aquacultura, problema sanitario conduz a
fracasso no investimento. O setor fundamental de apoio a pesca
artesanal foi desaparecendo;

Pescas, ndo houve investimento de nota. Na pesca

alimentar continuam no setor da agricultura tradicional,
quase abandonado, sem perspetivas, sem estruturas
de apoio, no limiar do “Slash and Burn Agriculture”;

Cereais e Leguminosas Sécas , a chamada seguranga

poderia criar mais valias para dinamizar a produgao
primaria de algodao. Sisal mercado substituido por fibras
sintéticas;

F ibras - Algodao eliminou-se o sector téxtil industrial que

Emergiram positivamente e com muita dindmica::

empresa comercial, como caso de sucesso;

gucar Industrial, caso de sucesso no setor comercial e
agroindustrial:

Tabaco, de produgdo familiar tradicional apoiado por

the forerunner in the 1950s. It discovered natural gas

firstin Pande, and later Temane. A fire broke out at
Pande due to unforeseen probing problems and the gas
burned for five years. The fire was only extinguished when
the deposit walls collapsed.

H ydrocarbons - the American company Gulf Oil was

was made when Mozambique was still a colony. This

was the Cahora Bassa dam on the Zambezi, built with
a strategic military purpose in the face of the liberation war.
The second major investment was made at the beginning of
the 21st century, with the exploitation of the Pande and
Temane natural gas.

E nergy — The largest investment in the energy sector

OTHER SECTORS
The other sectors have unfortunately not yet emerged:

industrial fishing, licences have been granted and

fishing areas leased to prawn exporters. The snack to
balance the dessert. In the 1990s, a French company made
the first investment in aquaculture, but health problem led to
the failure of this investment. Support for the key sector of
artisanal fishing has been disappearing;

ried grains and pulses. Food security continues to
rely on the traditional agriculture sector, which has
been almost abandoned, without prospects, without

support structures, on the threshold of “Slash and Burn
Agriculture”;

F isheries. There has been no noteworthy investment. In

although it could have created added value to boost
primary production of cotton. As for sisal, it has been
replaced on the market by synthetic fibres;

F ibres — Cotton. The textile industry was eliminated,

Following have emerged positively and very dynamically:
obacco, a success story, based on traditional
household production, backed by an industrial
company;

Sugar Industry, a success story in the commercial sector and

agro-industrial sector in the commercial sector and
agribusiness;
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ANALISE GERAL E CONCLUSOES

GENERAL ANALYSIS AND CONCLUSIONS

arvao, depois de décadas de investimento timido
Cemerge finalmente na primeira década do Século XXI,

com vigor o Carvdo com grande investimento na
tecnologia céu aberto. Mineral de valor baixo, ou de prego baixo.
Esta setor vai necessitar de dois vetores de Investimento,
primeiro no setor ferroportuario. e em segundo no tempo para o
realizar o investimento. Sdo pesados investimentos em vias
férreas, em portos, em equipamento portuario e em material
rolante. S6 desse modo se podera competir num mercado
exterior avido de matérias-primas;

carvdo. Como conceito de exploracdo este setor &

altamente positivo com a exportagao de produto refinado
e ndo como matéria-prima bruta. Os concessionarios
construiram seu porto de exportagdoem Tupuito -Moma;

Titénio, surge igualmente e quase em simultaneo ao

décadas de estudos e de tentativas. Comega com um

primeiro passo no gas natural com reservas que elevam
0 pais para os primeiros doze lugares mundiais. Como segundo
passo o petroleo, e onde um concessionario acaba de anunciar
a primeira descoberta de valor comercial. Tais descobertas vao
modificar a vida pacata de regides, cidades, vilas e aldeias.
Espera-se que a mudanca se faga com o minimo de perdas
ambientais € com o maximo de beneficios para as populagdes
mais pobres.

H idrocarbonetos, finalmente a descoberta depois

rafite, recentemente trabalhos efetuados na
G universidade de Manchester no dominio da

transformacao de grafite em grafeno levaram o comité
Nobel a atribuir, em 2010, o prémio a dois cientistas daquela
Universidade. O emprego generalizado do grafeno podera levar
a uma segunda revolug&o industrial mundial. Existem em Cabo
Delgado uma serie de jazigos de grafite. Impde-se estudos
profundos:
 sobre aplicagdes do grafeno e respetiva tecnologia;

‘sobre 0s jazigos de grafite de Cabo Delgado;
- viasde escoamento da grafite;

- -fiscalidade e respetivos incentivos adequados a eventual
futuro promissor.

strongly in the first decade of the 21st Century, with

major investment in open cast mining technology. This
mineral is of low value or low price. This sector will require two
investment vectors. Firstin the rail and port sector, and second in
time to make a return on the investment. This involves major
investment in railways, harbours, port equipment and rolling
stock. This is the only way to compete in a foreign market eager
for raw materials;

C oal, after decades of timid investment, finally emerged

The exploitation of this sector is highly positive with

exports of the refined product and not just as a raw
material. The company which was granted the mining
concession builtits own export port.

Titanium also arose almost simultaneously with the coal.

research and trials. As a first step, the reserves of natural

gas so far discovered could put Mozambique among the
twelve largest gas producers in the world. The second step
would be oil where one concession holder has just announced
the first discovery of commercial value. These discoveries will
change the quiet life of regions, cities, towns and villages. It is
hoped that the change will be achieved with minimum
environmental damage and maximum benefits for the poorest
populations.

H ydrocarbons were finally discovered after decades of

raphite: recently, work done at the University of
G Manchester in processing graphite into graphene, led

the Nobel Committee to award the Physics Prize in 2010
to two scientists from this University. The widespread use of
graphene could lead to a second world industrial revolution. In
Cabo Delgado there are several graphite deposits.Deep studies
areneeded:

*

On graphene applications and the respective technology;
On the graphite deposits of Cabo Delgado;
On the routes for moving the graphite;

*

On the taxation and possible incentives for a promising future.

s Ultimos desenvolvimentos dos setores mineiros
Onacionais elegeram a Baia de Nacala como a zona

portuaria por exceléncia para exportacao do carvdo. A
localizagao do campo de jazigos de gas natural e as condi¢des
extraordinarias da Baia de Tungué transformara certamente
Palma no porto “gasoleiro” mogambicano. O anuncio recente da
descoberta do primeiro jazigo de petrdleo na area de
prospecgao (2/5), area Pemba-Ibo, tem duas opgdes validas ou
Palma terminal Maiapa ou Pemba terminal de aguas profundas
de Londo. E prematuro . Para passar de descoberta a reserva
auditada serdo necessarios varios meses de trabalhos de
avaliagdo de reservas e testes &s qualidade encontradas.

ssim, a eleicdo dos lugares dos portos ou terminais
sejam mineraleiras, petroleiras ou gasoleiras tera que
aguardar pelos trabalhos de avaliagdo, onde uma das
grandes questdes se situa na area econoémica. Que dimensdes
e qualidades justificam transformagdo industrial, justificam

refinarias ou outros processos.

INVESTIMENTO NO SETOR HUMANO

infraestruturas, é logico que s@o prementes
investimentos naquilo que é a maior riqueza dum pais o
sector humano.

Seja qual o tempo de espera e a escolha do lugar das

Extrapolando doutros centros produtores de hidrocarbonetos,
mineiros, lugares portuarios e de transporte, iremos necessitar
de perto de sessenta mil profissionais cobrindo as gamas
superior, média e de operarios especializados.

Quando se observa 0 quadro retirado do censo de 2007, na
pagina 18 (as gentes) linhas referentes a (quadros, ocupacao,
setores) fica-se com uma sensacao de vazio. D& vontade de
uma afirmagédo quase radical. “Se houver que hipotecar
financeiramente o pais para infraestruturas com as chamadas
parcerias publico privadas que se faca de igual modo e
prioritdriamente o investimento no setor principal de formagéo”.
Seja formagao classica, seja formagao tecnica, seja “on the job
trainning”.

industry have chosen Nacala Bay as the port area par

excellence for coal exports. The location of the natural
gas deposits and the extraordinary conditions of the Bay of
Palma-Tungue will certainly transform Palma into the
Mozambican gas port. The recent announcement of the
discovery of the first oilfield in exploration area 2/5, in the
Pemba-lbo area poses two valid options - either a terminal at
Palma-Maiapa or a Pemba deep water terminal at Londo. But
this is premature. To pass from discovery to audited reserves will
take several months of work of evaluating reserves and making
quality tests

The latest developments in the Mozambican mining

whether for minerals, oil or gas - will have to wait for the

evaluation work, where one of the big questions lies in the
economic area. What scale and quality of the raw materials will
justify industrial processing, or refineries?

Therefore, the choice of places for ports and terminals -

INVESTMENT INHUMAN RESOURCES

hatever the waiting time, and the choice of location

for the ports, logically, urgent investments must be

made in what is the greatest wealth of a country, its
people.

Extrapolating from other hydrocarbon and mining centres, with
their ports and transport, we will need close to sixty thousand
professionals, including skilled workers, and technical staff with
mid-level qualifications or with university degrees.

Alook at the statistics taken from the 2007 census, on page 22,
on the percentage of the population in particular occupations
and sectors, leaves one with a feeling of emptiness. It is
tempting to make an almost radical statement. “If you have to
mortgage the country financially for infrastructures through so-
called public-private partnerships, then make it a priority to do
the same forinvestmentin the core training sector” - whether this
is through classical training, technical training or “on the job
training”.
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ANALISE GERAL E CONCLUSOES

GENERAL ANALYSIS AND CONCLUSIONS

UM TRAVAO NA GLOBALIZACAO
DESENFREADA

investimento na formagao nao pode ser s6 no setor de
O formagdo em tecnologias de hidrocarbonetos. Tem que

ser muito mais abrangente tem que cobrir pelo menos a
formagdo nos setores de Ensino Classico e de combate ao
analfabetismo. Se assim néo for corre-se o risco, de termos
uma forga de trabalho altamente especializada alimentando-se
nos supermercados estrangeiros importadores de tudo, por
vezes, até de tomate produzido em Israel e de camisas feitas no
Paquistéo.

nossos em servico, em Abidjan, ficaram escandalizados

pelo consumo generalizado de agua engarrafada de
(Evian). Hoje, é considerado normal consumir-se, em Maputo,
agua da serra do Caramulo (Portugal). Isto ndo € s6 a onda
avassaladora da globalizacdo. E o deslubramento
comsumistico ao estilo de Dubai como sumo exemplo errado de
desenvolvimento.

Durante 0s primeiros anos da Independéncia quadros

POBREZA

“Manitoba - Ontario, no chamado corn belt”, um operario

agricola (toma conta) de 250 ha num rendimento
expresso em milho por area da ordem de 10 toneladas por
hectare ou seja um rendimento total de 2500 toneladas/ano por
trabalhador agricola.
O operério € normalmente um “latino ilegal” que tem o
conhecimento agro adequado a zona e ao processo, tem a
disposicdo energia, quimicos e maquinaria, produtos
financeiros adequados, e pode ainda recorrer a seguro agricola.
Esse rendimento em Cabo Delgado no setor Agricola
Tradicional equivale ou representa o trabalho de 8000
agregados familiares, e quando dispersos representa, talvez
por 80000 hectares. Embora a comparagédo esteja fora dum
contexto l6gico de desenvolvimento, serve apenas para
demonstrar que sair da pobreza significa um esforgo nacional
gigantesco em multiplas frentes. Tal esforgo, tem que ser feito e
tem caracter de urgente. Doutro modo é o perpetuar da situacéo
atual de pobreza.

N o Norte dos E.U.A. e Sul do Canada na planicie de

A BREAK ON THE ANARCHIC
GLOBALIZATION

technology. It has to be much more comprehensive It must

cover atleast training in education, in the classical sense, and
the fight against illiteracy. Otherwise we run the risk of having a
highly specialized workforce, feeding itself from foreign
supermarkets, which import everything, even tomatoes grownin
Israel and shirts made in Pakistan.

Investment in training cannot only be in hydrocarbon

our staff working in Abidjan, were scandalized by the

widespread consumption of French bottled water
(Evian). Today, it is considered normal in Maputo to drink water
from the Caramulo mountains in Portugal. This is not only the
overwhelming wave of globalization, driving all before it. Itis the
dazzling consumerism, Dubai-style, as the highest example of
development gone wrong.

D uring the early years of the Independence of Ivory Coast,

POVERTY

Manitoba-Ontario plain, known as the corn belt, an

agricultural labourer works 250 ha of maize and obtains a
yield of around 10 tonnes per hectare. That is a total yield of
2,500 tonnes per year per agricultural worker.
The worker is usually an “illegal latino” who has the appropriate
expertise and has at his disposal energy, chemicals and
machinery. To obtain this yield in Cabo Delgado from the
traditional agricultural sector would require the work of 8,000
households, scattered over perhaps 80,000 hectares.
Although the comparison is outside the context of logical
development, it does serve just to show that escaping from
poverty requires a gigantic national effort on many fronts. This
effort has to be made urgently. Otherwise we just perpetuate the
current situation of poverty

In the northern United States and southern Canada, on the

UM SONHO

Sonhar mogambicano é um direito que adquirimos em
1975, depois de séculos de pesadelos. Assim, vamos
sonhar ....... sonhar bem alto, talvez o sonho passe a
comandaravida......

Sessenta e cinco por cento da nossa populagdo tem
menos de 25 anos. Sdo 13 de 21 milhes. E o futuro
mogambicano. Que se promova, eleja ou faga de Pembaa
cidade do futuro, a cidade do estudante, a cidade do
profissional, a cidade da ciéncia, a cidade onde se situara
0 “MIT”Mogambicano.

Onde n&o se pode esquecer que o mais celebre instituto
tecnolégico mundial é mais famoso pela cultura de
trabalho de qualidade do que pela quantidade dos titulos
académicos dos por la passaram.

Pemba ndo pode ser a cidade do virtual, cidade de
espectadores onde um pouco a Norte num cenario dum
profundo azul-marinho sobre o Indico ....... empresas vao
bombeando gas natural la para o Orienteeeeeeeeee.

A DREAM

Dreaming Mozambican is a right we won in 1975 after
centuries of nightmares. So let's dream... dream out loud,
perhaps the dream will come tollife...

Sixty-five per cent of our population is under 25 years old.
They are 13 million out of 21 million. They are the future of
Mozambique. Let us promote, choose or make Pemba the
city of the future, the student city, the city of professionals,
the city of science, the city of opportunities, the city where
the Mozambican “MIT” will be situated.

Where we cannot forget that the most renowned
technological world institute is more famous for its culture
of high quality work than for the number of academic titles
held by those who have passed throughit.

Pemba cannot just be the virtual city, the city of spectators
while a little further to the North, in the deep blue of the
Indian Ocean scenario...companies are pumping natural
gas from the seabed to the Far East
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BAYS

BAYS
page 11

etween Latitudes 10° 15 and 14 ° 00 south, and over the 350
kilometres of coastline, there are ten important bays which provide
shelter for shipping. From north to south they are: the Rovuma,

Quionga, Mbuisi, Tungue, Maiapa, Mocimboa, Quiterajo, Montepuez,

Pemba and finally the Lurio Bay;

he diagrams or schematic drawings on page 11, show the

approximate shape and size of each bay drawn over a kilometric

grid so as to highlight the most important, most sensitive or most
evident geographical features to be taken into consideration in port
projects;

 Likewise other non-geographical concepts and factors were taken

into account as criteria, such as:

*The shape, as providing shelter for shipping;

*The free physical space that can be made use of for port purposes;

*Environmental strength and weaknesses;

*Accessibility from the sea (the access channels and their respective

depths);

» *Overland access (existing roads and infrastructures);

« *Capacity of the water network to provide eventual water supply;

» *The geographical features that will best allow the construction of
supporting infrastructures (industrial, urban and social facilities,
roads);

C onsidering the geographical features and the other characteristics

of the ten bays, Pemba is effectively the bay that offers the best

conditions for the installation of port structures followed, in order,
by Tungue, Maiapa and finally Mocimboa Bays. Pemba and Mocimboa
have tidemeters and several years of data collection make it possible to
show analyses of tide harmonics.

TUNGUE BAY
page 13

The cape Afungi, Latitude 10 ° 50 ', divides the coast of Cabo Delgado
Province, and Palma District in two large bays, the Tungue Bay in
North and the Maiapa Bay in South. Both bays are geografic accidents
protected from winds by islands, capes and other accidents, natural
shelters are suitable for port infrastructure. The Tungue Bay with an
almost shape of a lozenge, have a west-east diagonal of nearly 19 km,
and North and South diagonal of about 14 Km. The Village of Palm
occupies the West vertex and the East vertex is occupied by Negomaci
Island. Tungue Bay lies still on top West of deep sea valley (Tungue
Canyon).

The maritime access from the Mozambique Channel (Route Durban
Zanzibar), to continent is a natural channel with a draft enough deep to
any type of vessel. The Tungue bay lies still on top West Valley deep sea
Tungue Canyon.

Considering the location of the discovery of natural gas Tungue Bay is
the nearest potential place, and better able to develop a deep water port
project.

It is expected that subsequent studies Cartographic, Hydrographic,
Geotechnical and Environmental lead to the same conclusion. The figure
page 13 (down bellow) shows the waterfront potential for a port
infrastructure project.

MAIAPA BAY
page 14

Maiapa Bay lies between Cape Afungi to the North and Cape Nondo to
the South. The Bay has the shape almost of a curved triangle, with a west-
east width of nearly 18 km, and a height from north to south of almost 20
Km. The small town of Olombe is near the southwest vertex. It lies in an
opening in the coral reefs between the islands of Rongui and Queramimbi
to the north and Vamizi to the south. The Bay opens to the ocean along
the deep Vamizi sea valley (Vamizi Canyon). The access from the
Mozambique Channel to the coast is through a natural channel with
depths of less than 20 metres.

Considering the location of the hydrocarbon discoveries, Maiapa Bay is
the second closest site, and with alternative conditions for developing a
deep water port project

It is expected that subsequent Cartographic, Hydrographic and
Geotechnical studies will lead to the same conclusion, or that conditions
can be compared with those of Tungue Bay. The figure on page 14 shows
awater plan appropriate for the projected port area.

MOCIMBOA BAY

page 15
Mocimboa Bay is shaped approximately as a triangle, with a west-east
baseline that is 16 km long. The town of Mocimboa da Praia is at the
southwest vertex of this triangle. The Bay lies between Cape Msaniji to the
north and Cape Pequeve to the south, and is at the western end of the
Tambuzi-Mionge deep sea valley (Tambuzi Canyon). Mocimboa Bay is
far away from the location of the first hydrocarbon discoveries. The
access channel does not present the exceptional conditions of Tungue
and Maiapa bays. The average depth of the Mionge passage is less than
15 metres. There is only one place where a deepwater port (20 metres
deep) would be possible, some 16 Km east of the town.
Mocimboa Bay should be considered as an alternative, if hydrocarbons
are discovered south of the initial discoveries. It could perhaps be a port
with logistical support terminals, and a port with the potential to serve the
minerals market that needs a deep water terminal. It has potential for the
current and future development of the region outside of the hydrocarbon
sector.
Although Mocimboa is currently an outsider, and thus relegated to a
secondary position, this does not mean that the project should be
abandoned. It is expected that Cartographic, Hydrographic, and
Geotechnical studies will be undertaken to obtain a more precise picture
of the hydrocarbons and of the export of minerals at low price.
The figure on page 15 shows the water plan for the Mocimboa port
project.

PEMBA BAY
page 16

[In the current situation (2013), Pemba Port must, in a very short period,
be transformed from a secondary coastal shipping port into a port
providing logistical support to the natural gas industry. At the same time,
prospects are opening for it to become a port for mineral exports.

On the other hand, continued hydrocarbon exploration (in Areas 2/5 and
3/6) can raise the status of the port of Pemba to that of a second natural
gas exporter. It is very likely that it could become the crude oil port, with
refineries and related petrochemical infrastructure. Under these
circumstances the Pemba port area would consist of the northern Londo
deep water terminal, handling minerals, natural gas and crude oil terminal
and the southern commercial terminal.

The inner bay of Pemba is one of the most beautiful bays on the
Mozambican coast. The inner Pemba Bay is sandwiched between
Pemba peninsula, to the Southeast, and the Londo Peninsula to the
Northeast. The inner Bay opens a bar in the East to the Indian Ocean,
connecting the bay to the Pemba abyssal canyon in the Mozambique
Channel.

The bar (Romero - Said Ali) is 3 km wide, and in the middle it reaches
depths of 50 metres;

The shape, size, depth of the waters, type of waves, characteristics of the
currents, the quality of the beaches and the waters, and the exposure to
the winds all have worked together to make this Bay a natural place to site
cities and ports and/or various port terminals.

In details, the size of the bay is as follows:

* Itis shaped approximately like a bean;

itis 15 km long from north to south;

itis 8 km wide from east to west;

It has a total water perimeter of 50 km;

It has a total surface area of inner bay waters of

12,000 ha;

* Ok Xk

* It has a total surface area of deep water (20 metres deep) of
4,500 ha;

* Ithas a total surface area of navigable waters (atleast 12 metres
deep) 0f6,000 ha;

* the length of the potential berths where ships could moor in the
northeast, on the London Peninsulais 4,000 metres;

* the length of mooring berths in the southeast, on the Pemba
peninsula (the current port) is 3,500 metres

¥ the shoreline in the western part of the bay, in the Metuge area,

is sandy and sometimes muddy with sandbanks and mangroves.
Although more difficult and costly it is also possible to put port terminals
here.

In Pemba, the tides are recorded on the tide gauge and the hydrography
has recently been updated.

0]
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THE MOCIMBOA BAY
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