
T
he Kingdom of Saudi Arabia, with a

population of some 28 million, has an area

of 2.1 million km2, equivalent to about

one-quarter of the land area of the USA. The

government has proclaimed the mineral sector

as a development priority and has set ambitious

growth targets. A new Mining Code has been

enacted and a number of other legislative

changes have been made during the past few

years with the objective of increasing foreign

investor interest in Saudi Arabia generally. 

With some of the world’s largest reserves of

phosphate and tantalum, and up to 20 Moz of

gold in known deposits, Saudi Arabia is

becoming a significant market for mineral

extraction and processing. The central and

northern parts of the country contain large

amounts of bauxite, in addition to commercially

viable deposits of silver, zinc, copper,

magnesite, and kaolin. The region’s booming

construction industry has also created a

demand for Saudi iron ore, limestone, feldspar,

silica, gypsum, marble, and dolomite for use as

building materials. In total, over 40 types of

mineral deposits have been identified in the

Kingdom, with at least 15 industrial minerals

assessed as being economically feasible for

extraction.

The Kingdom continues its efforts to develop

the mining industry into the ‘third pillar’ of the

Saudi economy, following oil and gas and

petrochemicals production. To encourage

development, the government has streamlined

its mining and investment

laws, created investment

incentives and funding for

downstream processing

facilities, and built

infrastructure to support

the industry from

extraction to delivery of

final products. New

infrastructure allows

minerals from Saudi

Arabia’s northern region to

be transported across the

country by train; processed

domestically with the aid

of dedicated water, power,

and feedstock programs;

and shipped to world markets

through first-class ports.

The government has

established an elaborate

information infrastructure for the mining sector.

The Deputy Ministry for Mineral Resources

(DMMR), within the Ministry of Petroleum and

Mineral Resources (MPMR), has developed a

technical library with at least 4,000 reports,

studies, maps and a variety of mining

databases. An inventory of the mineral

occurrences is available in two leading

publications, namely The Mineral Resources of

Saudi Arabia and The Kingdom of Saudi Arabia

Atlas of Industrial Minerals. The DMMR also has

a comprehensive website offering geological

data on Saudi Arabia, reports and maps, and a

listing of current investment opportunities. The

creation of the Saudi Geological Survey (SGS) in

1999 as an independent entity attached to the

MPMR has been instrumental in the

development of Saudi Arabia’s geological

information base. The SGS’s main activities

include mineral exploration, geological

mapping, hydrogeological surveys, and research

and consulting services, as well as feasibility

studies and other services.

New mining code
The government adopted a new mining code in

2004 aimed at making private sector investment

in the mining industry easier and more

profitable. There are no mineral royalties and

corporate tax liability is reduced to 20%. Also, in
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accordance with the Saudi Foreign Investment

Act, foreign entities enjoy full ownership of

property, may be entitled to tax-free importation

of equipment and machinery, and are given the

same legal protection as local companies.

A number of reconnaissance, exploration,

material collection, and exploitation licenses are

available to companies and individuals, which

are processed within a 15 day period. Further,

licenses are inexpensive to obtain.

Over 40 types of mineral deposits have been

identified in Saudi Arabia.

Strengths of the sector

■ Geological surveys indicate large deposits of

economically viable precious metals and

industrial minerals that have not yet been

exploited

■ The Kingdom benefits from access to

relatively cheap labour and energy resources

■ Saudi Arabia’s economy has been proven

more resilient than other countries during the

economic downturn

■ The 2012 national budget is the largest to

date, and demonstrates the government’s

commitment to investing in large projects to

keep the economy strong

■ The Saudi Government offers incentives for

foreign and domestic private investments.

Weaknesses

■ Government, not private firms, is currently

the primary driver of growth in the sector

■ The sector has a shortage of engineering

skills and expertise

■ Non-petroleum mining represented only 0.4%

of the Kingdom’s GDP in 2010.

Opportunities

■ With an annual growth rate of 2.9%, demand

for mining and related infrastructure projects

will increase in the coming years

■ Government hopes to encourage foreign

investment in mining projects by providing a

favourable business environment and

investing in new infrastructure to support the

industry

■ As a member of the WTO, Saudi Arabia

conforms to most international trade

regulations

■ According to the World Bank, Saudi Arabia is

the highest ranking Middle Eastern country in

terms of ‘Ease of Doing Business’ and 12th in

the global community.

Threats

■ The unfavourable global economic climate

has made credit and capital less available for

large-scale projects

■ The country’s infrastructure is not yet fully

developed, which sometimes causes delay in

the transportation of both people and

supplies.

State mining
The Saudi Arabian Mining Co (Ma’aden) was

established in 1997 by government as a catalyst

for private investment in and development of the

mining sector. Through strategic partnerships

with international and domestic firms, Ma’aden

has aggressively explored and developed Saudi

Arabia’s mineral resources over the last 14 years.

It mines and processes the Kingdom’s gold,

phosphate, and bauxite deposits, in addition to

other metals and minerals on a smaller scale.

The Saudi Government began to privatise

Ma’aden in 2004, dividing it into separate

companies for its precious metals, industrial

minerals, infrastructure, phosphate, and

aluminium interests. In 2008,

Ma’aden offered a widely subscribed initial

public offering which raised $2.47 billion,

equivalent to half of the company’s value at the

time. With its new capital and public stake,

Ma’aden has continued to develop the Saudi

mining sector with several large projects.

Phosphate
Bauxite and phosphate are important stimuli to

opening up the country and developing

infrastructure. Saudi Arabia has 3,500 Mt of

known phosphate reserves, with one of the

world’s largest single deposits located in the

Sirhan-Turaif region, which extends from the

Kingdom into Jordan, Syria and southern Iraq. 

The majority of Saudi phosphate mining takes

place in the north at Al Jalamid, which is

estimated to contain 90 Mt of phosphate ore.

Deposits have also been found along the coast

of the Red Sea and in the Central and Eastern

Provinces. In March 2010, Ma’aden announced it

would expand its phosphate mining to a site at

Umm Wu’al, located northwest of Al Jalamid.

Once the new mine becomes operational, the

company expects to add an additional 1.5 Mt/y

of phosphate to its annual output.

After mining, Ma’aden processes the ore at an

on-site beneficiation plant before shipping it for

further processing at the Ras Al-Khair Industrial
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Complex, located on the east coast. The

Ma’aden Phosphate Co, a joint venture of

Ma’aden and the Saudi Basic Industries

Corporation (SABIC), which handles all of

Ma’aden’s phosphate operations in the Kingdom,

began commercial production in February 2012.

Once the plant reaches full capacity, it will

generate 2.92 Mt/y of diammonia phosphate

fertiliser. The processing facilities also produce

440,000 t/y of ammonia and 200,000 t/y of

phosphoric acid. With these facilities, Ma’aden

is predicted to become one of the world’s top

five producers of phosphate fertiliser, supplying

nearly 20% of the $25 billion global market.

Bauxite
The largest project Ma’aden is currently

undertaking is its $10.8 billion integrated

aluminium project with America’s Alcoa. Since

discovering over 90 Mt of bauxite at Al-Zabirah,

located between Al-Qassim and Hail in 2001,

Ma'aden has been progressively expanding its

bauxite operations. Once the Al-Zabirah mine

reaches full production capacity in 2014, the

company will ship 4 Mt/y of bauxite to a new

refining facility located at the Ras Al-Khair

Industrial Complex. The facility will include an

alumina refinery, aluminium smelter, and rolling

mill, as well as a combined power and water

desalination plant to provide for the complex's

energy and water needs. Ras Al-Khair will also

feature the world's most advanced rolling mill

and be the only facility in the region capable of

producing food-grade aluminium can body, end

and tab stock.

Ma'aden approved the $4.5 billion financing

required for the initial phase of the project in

June 2010 and began construction soon after.

Alcoa will supply alumina for the smelter, which

will be the first component of the facility to

come on-line in 2013, while the rest of the

project will be finished over the following year.

Once the entire complex is complete in 2014,

Ma'aden expects to convert 4 Mt of bauxite from

the mine into 1.8 Mt of alumina and 740,000 t of

aluminium annually, making the joint venture

the largest fully integrated aluminium project

ever built.

According to the USSABC, “due to the plant's

superior integration and planning, the Ras Al-

Khair aluminium project will produce the lowest

cost alumina and aluminium products, not only

in the region, but in the world.”

In January the Ma’aden Alcoa aluminium

poured the first concrete in the construction of

the region’s first alumina refinery at the

aluminium complex at Ras Al Khair. Once

complete, the refinery will initially produce 1.8

Mt/y of smelter-grade alumina. In another first

within the Kingdom, the refinery will use a

technologically advanced, engineered natural

system to treat, recycle and conserve significant

volumes of water. 

Speaking at the ceremony marking the

pouring of first concrete, Engineer Abdullah

Busfar, Chairman of the Board of Ma’aden

Aluminium Co, said that the refinery was highly

symbolic of the Kingdom’s emerging strength as

a competitor in the regional and global

aluminium industry.

“We have everything we need to develop a

fully integrated aluminium industry within Saudi

Arabia,” Busfar said. “In Ma’aden itself we have

the experience and local knowledge required to

develop the bauxite reserves and the other

natural resources needed for feedstock. We

have the support and leadership of the

Government. And we have a partnership with

Alcoa that is accelerating the development of

the skills and technology required to build out

this complex and the downstream opportunities

it will create.”

The complex’s smelter and rolling mill are

scheduled to begin production in 2013. The

mine and refinery will follow in 2014. Alcoa will

supply alumina to the smelter in the interim

period.

In 2011 the first shipment was transported by

the 1,486-km North-South Railway Project

(NSRP), which extends from Ma'aden's

phosphate mines at Al Jalamid, down to the

bauxite mines at Al-Zabirah, and ends at Ras Al-

Khair. The completion of the NSRP allows for

fast and reliable transportation of materials

from one site to another, reducing overhead

costs.

The Royal Commission for Jubail and Yanbu

has agreed to share the development and usage

of the NSRP, building common infrastructure

such as serviced land, roads, drainage, lighting,

and a power grid connection with Ma'aden's

projects. Ma'aden has also collaborated with

SABIC to develop a port at Ras Al-Khair, which

will allow for the immediate export of the

phosphate and aluminium products made at the

complex. This co-operation further reduces

transportation costs while developing local

infrastructure important to the region and

industry.

At Ras Al-Khair, the Saudi Electricity Co and

the Saline Water Conversion Corp are building a

combined power and steam plant to supply the

alumina refinery. The availability of an on-site,

dedicated power source will ensure Ma'aden's

production needs are met while mitigating

costs.

Gold
Gold mining is still Ma’aden’s most profitable

activity. Since 1988, Saudi Arabia has sold more

than 4 Moz of gold to international markets.

Gold deposits are located throughout the

Arabian Shield, a geological formation which

spans Saudi Arabia’s Red Sea coast and

continues east until reaching the middle of the

Kingdom. In 2010, Ma’aden added 1.76 Moz of

gold to its resource base, bringing its overall

gold resources to 11.328 Moz. 

Ma’aden currently operates five gold mines,

located at Mahd Al-Dahab, Al-Hajar,
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Sukhaybarat, Bulghah, and Al-Amar. New mines

are under construction at Al-Duwayhi and Al-

Suq, with other projects at Shabah and Hamdah

targeted for development in the future.

Mahd Al-Dahab, which has more than 60 km

of underground workings, extending to a depth

of 300 m, and an attached metallurgical plant,

also produces copper and zinc for third party toll

smelting.

Sukhaybarat, located 250 km north of Mahd

Al-Dahab, operates a CIL plant which processes

ore from the Bulghah mine 75 km to the south.

Sukhaybarat’s open pit and heap leach

operations ended in 2003. The Sukhaybarat

plant has a rated capacity of 600,000 t/y and is

planned to continue operations until 2014.

Opened in 2008 and located southwest of

Riyadh, Al-Amar mine processes 200,000 t/y of

a polymetallic ore that yields gold in doré,

copper, and zinc which is then sent abroad for

refining. It lies in Ar Riyadh Province some 250

km southwest of Riyadh. It comprises an

underground mine which processes a gold rich

polymetallic ore. Commercial production was

achieved January 2009.

Saudi gold production peaked at 265,800 oz

in 2004, and has since fluctuated between

140,000 and 160,000 oz/y. Under a new

initiative, Ma’aden’s Chairman, Abdullah Al-Saif,

said he hopes to double the Kingdom’s explored

reserves to 20 Moz and open four new mines by

2020 to replace aging operations. These new

prospects will be located in two areas: As-Suq,

where Ausenco is the project manager, and the

second around the ongoing Ad'Duwayhi project.

As Suq is the site of ancient workings located

about 365 km east-northeast of the city of Jeddah

and about 20 km south-southeast of the Taif to

Riyadh highway. Ausenco has been awarded a

contract to oversee construction of the open-pit

mine and a Heap Leach (HL) and Adsorption

Desorption Recovery (ADR) processing facility. 

The Ad'Duwayhi project is located

approximately 450 km southwest of Riyadh, 450

km east-northeast of Jeddah and 125 km

southeast of the town of Zalim. The prospect

occupies some 1 km2 and consists in plan of a

circular, sand wash-covered area partially

surrounded by a number of hills rising some 50

m above the central basin floor between 950

and 970 m above sea level. The project involves

an open-pit mine and milling operations to

produce a gold product on site that is then

transported to Jeddah. 

To facilitate these new operations, Ma’aden

has commissioned a 500-km pipeline to pump

treated waste water from Taif, near the Red Sea

coast, to the inland mines. The 458-mm

diameter pipeline has the capacity to carry up to

13,000 m³ of treated water to future mining

operations at Ad Duwayhi, Mansourra,

Massarra, As Suq and Ar Rjum. 

According to Khalid Al Mudaifer, President

and CEO of Ma’aden, “the last estimations of

total resources in the Central Arabian Gold

Region according to JORC international

standards contain 9 Moz of gold, with grades

ranging from 1.34 to 2.43 g/t. The construction

of this pipeline to an area with such significant

resources is an essential step in Ma’aden’s

ambition to expand gold production to 400,000

oz/y in 2015 and the use of treated waste water

is proof of Ma’aden’s commitment to minimising

impacts on the environment.

“The pipeline project also shows how

investment in the Kingdom’s mining industry

can deliver sustainable new infrastructure, jobs

and technologies to remote regions and

communities that need them most. We estimate

that the new mines will create around new 1,000

direct jobs and 5,600 new indirect jobs,

significantly raising the incomes of local families

and create new opportunities for education and

training in line with government policy.”

Base and ferrous metals
Regional demand for copper is leading to further

development of the industry in Saudi Arabia,

with three new copper mines currently under

development. The largest of these is Jabal

Sayed, managed by Bariq Mining, a subsidiary

of Barrick Gold, which will produce 235,000 t/y

of copper. The Jabal Sayid copper project

contains 1,200 Mlb of copper reserves and is

expected to enter production in the second half

of 2012 at a total capital cost of approximately

$400 million. Initial production is expected from

Lode 2 and total average annual copper

production is expected to be 100-130 Mlb over

the first full five years of operation. Good

potential exists for material extensions to

known deposits and new discoveries from an

ongoing evaluation of the entire Jabal Sayid site.

Current exploration is focused on testing Lode 4

at depth, where mineralisation has been

intersected in several previous drill holes,

including an intercept of 111 m at 2.67% Cu.

Several geophysical surveys are also in progress.

Al-Masane, owned by joint US-Saudi Al-

Masane Al-Kobra Mining Co (AMAK), began

commercial operations in 2012 and will produce

more than 35,000 t/y of copper, 58,000 t/y of

zinc concentrate, 7,650 oz/y of gold, and

375,000 oz/y of silver.

The majority of Saudi Arabia’s zinc deposits

are located in the Khnaiguiyah region and

annual production varies from year to year. A

prefeasibility study conducted by the DMMR

established reserves of 1.9 Mt of mineralisation.

The area also contains 3.2 Mt that may be

mineable by an open pit. Khnaiguiyah Zinc

Copper Mining Co, a joint venture between Alara

Resources and the United Arab Mining Co, is

developing a mine at Khnaiguiyah. The company

hopes to eventually produce 3,000 t/d of ore

containing 7.56% Zn, 0.98% Cu, 0.3 g/t Au and 7

g/t Ag.

Iron ore deposits have been located at several

sites across Saudi Arabia, but to date, only the

Wadi Sawawin area in the northwest of the

country along the Red Sea coast, 125 km from

Tabuk and 60 km from the Red Sea port of Duba,

has attracted serious interest. In July 2010,

London Mining signed an agreement with

National Mining Co (NMC) for a 25% share in a

mining operation at Wadi Sawawin.

A bankable feasibility study released in 2011

considered production of 5 Mt/y over a 20 year

period. Including dedicated power and

desalination plants, the study predicts a total

project value of $1.9 billion. Current predictions

are for the mine to begin operations at the end

of 2014.

Wadi Sawawin is of strategic and economic

importance to Saudi Arabia as it will provide a

domestic source of Direct Reduction (DR) pellets

for use in the DRI steel plants which account for

90% of steel production in the Middle East and

North African region. Its location provides a

competitive advantage over competing Brazilian

and European supply through reduced freight

rates from its deep water port in the Red Sea

and access to low cost Saudi Arabian energy.

NMC and London Mining continue to work

jointly on the ongoing application to the DMMR

for an exploitation licence for the proposed 5

Mt/y/20-year operation and there are ongoing

discussions.

The key economic parameters of the BFS are:

■ Total capital expenditure including power and

desalination plant of $1.9 billion

■ Capital expenditure for power and

desalination plant of $0.3 billion 

■ Operating costs of $48.3/t pellets

■ Project IRR of 13%, which produces an NPV 8

of $932 million, or project IRR of 15%

estimated if power and water provided by a

third party

■ Project IRR of 18% estimated under 10 Mt/y

mine scenario (increased from 15%)

The current Indicated JORC resource of 248

Mt grading 39.8% Fe is sufficient for a mine life

of 21 years at the rate of 5 Mt/y. In addition,

London Mining has Inferred resources of 134 Mt

grading 39.2% Fe (as well as further exploration

targets) which may provide the basis for an

extension of the mine life by over 10 years or an

expansion to 10 Mt/y. 

Tantalum and rare earths
The Ghurayyah tantalum deposit is the largest

known single deposit in the world. It is a 900-m

diameter alkali granite plug, located in the
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northwest of the Kingdom. Ghurayyah was

initially explored on behalf of the Saudi

Government by Watts, Griffis, and McOuat

in 1978, as well as by the US Geological

Survey in 1999. According to studies, the

deposit contains inferred resources of

tantalum, niobium, and zirconium. In 2002,

Tertiary Minerals was awarded a five-year

exclusive exploration license by the

government over the Ghurayyah deposit. In

July 2007, Tertiary applied, together with

Ahmad Hamad Algosaibi & Bros Co and Al

Nahla Trading and Contracting Co, for a

new 47 km2, five-year renewable

exploration license covering the Ghurayyah

deposit and the surrounding area.

Following on from favourable

metallurgical test work a Scoping Study for

development of the Ghurayyah tantalum-

niobium deposit was completed in 2003

with positive results. Following that further

activities have been carried out as part of a

prefeasibility study including further

metallurgical test work, an environmental

scoping study, a location trade-off study and

additional resource investigation work.

The process flowsheet being evaluated will

consider the hydrometallurgical separation of

the metals following flotation and magnetic

separation of ore after crushing/grinding.

Further processing of niobium into ferro-

niobium remains the preferred route for this

metal.

The conceptual mining rate is 1.52 Mt/y over

an initial 20 year period although at this rate the

known resources should be sufficient for over

200 years of operations. At present work on the

project is suspended pending the re-issue of an

exploration license over the deposit.

Additional projects
Ma’aden is also pursuing extraction and

processing projects for additional minerals with

a variety of applications. Plans call for high-

grade magnesite to be mined, crushed, and

screened at Zarghat before shipping it to a

processing plant in Madinah. 

Another forthcoming project is a 50:50 joint

venture between Ma’aden and Sahara

Petrochemical Co to build a chlor alkali (caustic

soda) plant in Jubail Industrial City. Ethylene

feedstock will be provided by the nearby

National Industrialization Co ethane cracker and

the product will be used in Ma’aden’s new

alumina refinery. The new plant should be

completed by the end of 2012.

Ma'aden is actively evaluating the potential of

several other industrial minerals and base

metals deposits in order to expand its mineral

portfolio. The industrial minerals under

investigation include refractory clays, low-grade

bauxite, kyanite, graphite, limestone, potash,

and iron ore. Base metals under investigation

include sediment-hosted copper, volcanogenic

massive sulphide lead-zinc, and mafic to

ultramafic hosted nickel-copper deposits.

PABMEC
Currently under construction in the city of

Hail, Prince Abdulaziz bin Musaed

Economic City (PABMEC), is intended to

become a new logistics and transportation

hub in central Saudi Arabia. Based on its

location along the NSRP between the mines

in the north and processing facilities

further south, PABMEC will also focus on

providing new opportunities for the mining

industry and related services.

Once complete in 2025, PABMEC will

feature an international airport, a dry dock,

and industrial projects aimed at taking

advantage of the mineral rich region

surrounding Hail. To facilitate development

of the mining sector, the Saudi Arabian

General Investment Authority (SAGIA) has

created a list of investment opportunities at

PABMEC related to mining. SAGIA is

currently looking for investors interested in

establishing a minerals laboratory; land

surveying and geotechnical services firms;

mining equipment rental companies; and

processing facilities for limestone, kaolin, silica

sand and phosphate.

Opportunities to explore Saudi Arabia’s

mineral resources are not confined to the central

and northern parts of the Kingdom. The DMMR

has published a list of industrial minerals that

can be developed by investors. 

The Saudi Cabinet has also approved the

establishment of Promise of the North City for

mining activities in the north of the Kingdom.

Engr Abdullah Saif Al Saif, Chairman of Ma’aden,

said that this giant project will be one of the

Kingdom’s biggest achievements in the mining

industry. It will create job opportunities,

sustainable regional development and increased

value for Ma’aden’s shareholders. 

Al Mudaifer, President and CEO of Ma’aden:

“The availability of the phosphate deposits in

northern Saudi Arabia in economic quantities

and near new gas discoveries and a railway
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Exploration drilling at Ghurayyah, which
contains valuable tantalum, niobium, rare-
earths, zirconium and yttrium with a last
estimated Inferred mineral resource of nearly
400 Mt grading 245 g/t (0.024%) tantalum
pentoxide (Ta2O5), 2,840 g/t (0.28%) niobium
pentoxide (Nb2O5), 8,915 g/t (0.89%) zirconium
dioxide (ZrO2), and 1,270 g/t (0.13%) yttrium
oxide (Y2O

UMIC is a Saudi Arabian private company
founded in 2004 by a group of businessmen
and technocrats. Based in Jeddah, UMIC
currently operates several industrial mineral
mining and processing projects 



infrastructure paves the way for the

establishment of a mining industries city in the

north based on phosphate manufacturing and

downstream industries.”

Engr Al Mudaifer stated that Ma’aden will

allocate SR21 billion of its investment to cover

phosphate mining and processing and to

establish seven large world-class plants and

associated facilities. The total production

capacity of these plants will be 16 Mt/y and will

include phosphate concentrate, sulphuric acid,

phosphoric acid, dicalcium phosphate and

monocalcium phosphate used in manufacturing

animal feed, concentrated phosphoric acid used

in food industries, and trisodium polyphosphate

used in manufacturing detergents and for

industrial purposes. 

He noted that other new plants to produce

ammonia and phosphate-based fertilisers

complementing the industries at Promise of the

North will be constructed at Ras Al Khair in the

Eastern Province to be near port facilities.

Aside from the country’s mineral endowment

and planned industrial projects, other

characteristics have given Saudi Arabia a

comparative advantage in the mining industry.

The most important among these include the

availability of low-cost feedstock, sulphur, and

ammonia in the Jubail area, and the Kingdom’s

easy access to world markets via the largest

network of ports in the region.

USSABC says “the Saudi mining sector is

poised for significant growth in the coming

years, and the government recognises that

private sector participation is required to

develop a sophisticated industry with optimised

output. The government and Ma’aden have

therefore implemented measures that make it

easier for international businesses to take

advantage of the Kingdom’s rich mineral

resources and concurrent business opportunities

related to exploration, extraction, transportation,

engineering, and construction. IM
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