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PROJECT TEAM ORGANIZATION

KECI Personnel

J. F. Sulzbach : Project Manager

G. G. Aiken Mining Engineer

C. J. Templain 3 Mining Engineer

G. F. Coope Infrastructure Engineer

R. B. Greenwalt Metallurgical Engineer

D. A. Neumann ' Economist

D. F. Boyd _ Process Engineer

T. Johannesson Geologist

R. F. Lufkin Administration - Oakland

G. Sukaya ‘ _ Administration - Cairo

J. S. Lagarias Environmental Engineer )
G. Fenity . Schedules and Implementation

\

ACB Personnel

Fayez A. Awadalla Chief Mining Engineer
Nabih S. Farag : Senior Mining Engineer
Nabil H. Moussa ' Senior Mining Engineer
Mohamed L. Radi Chief Mining Geologist
Ahmed Hashem _ Mining Geologist
Mamdouh El Arabi Mining Geologist

M. Youssri Mining Geologist

Dr. Gamil S. Salib Chief Geologist

Amani A. Zafer , Geologist

Tawfik M. Tawfik Geologist

Wagih Abdel Halim : Geologist

Hemaya A. Hemaya Chief Mechanical Engineer
Mohamed M. Mahfouz : Mechanical Engineer
Mahmoud Z. El Hifnawi Senior Civil Engineer
Edward A. Awadalla : ‘Senior Civil Engineer
Dr. Adel Fareed Senior Civil Engineer
Omar N. Fawzy Architectural Engineer:
-Robert F. Awadalla Architectural Engineer
Suzane M. El Kholy Architectural Engineer
Samir H. Motawe Chief Economist
Mahmoud I. El1 Kholy Senior Economist
Ahmad H. Mahfouz Chief Financial
Hassanein H. E1l Kholy Chief Administrator

Yehia I. E1l Kholy Logistic Support - Abu Zeneima
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KECI/ACB Consultants

John Winterhaller
Geologist Monir El1l Kholy

Professor Dr. Geologist
El Shazly M. El1 Shazly

Geologist Galal A. Moustafa

Mining Engineer Ibrahim A. Kamel

Dr. Civil Engineer Fouad H.
E1l Kholy

Geologist Abd El Hadi Attia

Engineer Hassan H. El Kholy

Economist Moustafa A. Mahfouz

Satra (Macalloy) Corporation
President, ACB

Chairman, Nuclear Materials
Corporation

Chairman, General Authority
for Geological Survey and
Mining Projects

Chairman, El Nasr Phosphate
Company

Vice President, ACB

Consultant, ACB

Consultant, ACB

. Consultant, ACB
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CONTACTED AUTHORITIES, ORGANIZATIONS,
COMPANIES & INDIVIDUALS

1. Ministry of Industry & Mineral Wealth g
Directorate General for Mines & Quarries

Geologist M. Sami, General Manager Mines & Quarries;
Eng. G. Attwa, Manager Mines‘Department.
Eng. Ibrahim Ratib, Manager Quarries Department.

2. Miniét:y of Reconstruction & New Communities

Eng. H. El Kafrawi, Minister _
Eng. S. Shaheen, Vice Minister

Dr. Eng. A. Abu Zeid, Deputy Minister,
Chairman, Executive Organization for
Reconstruction of Sinai

Acct. S. Hedayah, First Deputy Minister
Eng. S. El Beheri.
Eng. M. A. Mahran, Office of the Minister.

Eng. A. Mansour, Deputy Minister for Research & Studies.

3. Ministry of Planning

Acct. M. Khodeir, Project Manager.

4. Ministry of Social Affairs & Insurance.

5. Ministry of Electricity & Power

Egyptian Electricity Authority
Eng. Dr. Kamel Ei-Desouki, Chairman
Eng. Dr. M. Swidan, General Manager, Planning & Projects.
H. Abdullah, Manager of Commercial Affairs.

6. Ministry of Housing
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7.

8.

9.

10,

11.

12,

13.

Ministry of Transport

Ports & Lighthouse Administration
Eng. M.R. Abdel Malek, General Manager, Civil

- Engineering.
General Egyptian Authority for Roads & Bridges,

General Authority for Geological Survey Projects.

Prof. G. Mouétafa, Chairman
Geologist M. Zaatout, General Manager,

Geologist M. F, El Ramly, Director

Eng. Anwar Bishai, Director.

Geol. Sameeh Affia.

General Organization for Industrialization

Chemist M.A. Ghoneim, birector'Mineral Wealth Dep;
Eng. Kamel Saad, Mahager, Industrial Site Selection.
Acct. M. El Fergany, Project'Manager,
Geol. A. Hathout, Mineral Wealth'Dép;
Eng. Janette '

General Egyptian Surveying Authority

Eng, K. El Sharabasi.

General Egyptian Astromineral Authority

M.A}'Badran

General Egyptian Authority for Sea Transportation

General Egyptién Authority for Nile Transportation
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l14. National Research Center.

1l- Prof. Mohey Eldin Attia

2~ Dr;

3- Drr
4- Dr.
6- Dr.
7- Dr.
8- Dr.
9~ Dp.
10- Dr.
11- Dr.
12. Dr.

Mechael D. Samoail
Mohamed Abdel Maksoud
Abdel Hady El Geaes

Nagy N. Yany

Khairv M. Amer

Abdel Karim A. Salem
Makram H.-Gergebus

Nabil Feliks

Nabil Ghoneim

Ibrahim Sayed A. Farag

Saad M. Ahmad

15. Nuclear Materials_Corporation

Head of Fine Analysis Lab
(Deputy principle Investi-

gator).

Assistant Research ProfesSbr
in the Earth Science Lab.

Assistant Research Professor
in the Refractories Lab.

Assistant Research Professor
in the Lab of Metallurgy.

Assistant Research Professor
in the Earth Science Lab.

Researcher in
Science Lab.

Researcher in
Science Lab.

' Researcher in

Science Lab.

Researcher in

. Metallurgy.

Researcher in
lab.

- Researcher in

Researcher in

Prof. Dr. S.M. El Shazly, Chairman

16. Technical Board of Mining & Refractories

the Earth

the Earch

the Earth

the Lab of

the RefractorieS'

the Central Lab.

the Glass Lab.

Acct. M. Eldin Abdel Rahman, Deputy Minister, President
Acct. S. Shéhab,;Member,
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18.

19.

20,

21,

22.

Governorate of South Sinai

F. Aziz Ghali, Governor.

F.E. Wahba, Previous Governor

Ehg, R.A. Sorrour, Planning Manager
S.M. Soliman, Member of Parliament.'

\

Governorate of Suez.

a. Fekry, Secretary General

 Eng. Salah Aziz, General Manager of Engineering

Abu Zeneima City

Mohamed El1 Yamani, President

Institute of Metallurgy

 Prof. Dr. A. Youssef

Prof. Dr. T.'Boﬁlos

‘General Aéengy for Public Mobilizations Stétistics

Egyptian General Petroleum Corporation

Eng. B. Faragallah Barsoum,'Production Manager
Geologist E1 Sayed G. Hantar, Prospection Manager

- Eng. Halim Marcos Youssef, Distribution & Transport
Manager. '

_Eng. Abdul Azim El1l Darir, Production Engineer,
Sinai & Western Desert.

Chemist, Mary'Iééac, Chief production chemist.

'23. E1 Nile Company for Fluviatile Transport

Eng. M. Fathy, Chairman.
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24.

. 25.

26.

27.

28.

. 30.

31.

32.

National Cement Company

Acct. M. El1l Kholy, Director of Commerc1al &
Financial Sectors.

El Dekheila Iron Project

'Dr. Eng. S. Taher

Egyptian Copper Works Company

Acct. A.M. Awad, Commercial Manager

El- Nasr Castlngs Company

Acct. M. .Backoum, General Manager of Commerc1al &
Financial Affairs.

Acct. F. Khaled, Manager of Commercial Affairs.

Thé Egyptian Compahy for Ferroalloys

Eng. M. Baiom, Chairman.

Geoge Hanna, Ferrosilicon Plant, Idfu,

Eng. Ahmed Gamal, Ferrosilicon Plant,‘Idfu.

Eng. Ismail Farid, Ferrosilicon Plant, Idfu.
Eng. Drago Walts Cher, Ferrosilicon Plant, Idfu.

El Nasr Steel Pipes & Fltthgi

El NaSr Contracting Company H.M; Alam & Co.

The Arab Contractors Osman A. Osman & Co.

Foreign Purchasing Committee for Metallurgiéal Industries

A, Tiamma; Secretary General.
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33.

34.

‘35.

36.

37.

38.

Middle East Maritime Services

Central Desert Mining Company.

Acct. S.H. Motawea
Gen. H. H. E1l Kholy

~Suez Quarries & Supplies Company.

Acct. A.H. Mahfouz

Delta Steel Mills Companz

Eng. Moustafa El Sherif, Chairman

A.M. Tiamma, Commercial Manager

National Metal Industries Company

- Iron

Eng. K. Abadda, Chairman. -
Eng.'S.'El Hadidi, Technical Manager.

& Steel Company

Acct. S. Zakaria, Vice Presideht, Commercial &

Financial aAffairs.

- Eng. A. Abdel Kerim, Vice President, Mining and

Quarrying Sector.

Acct. A. Abu Zeid, General Manager, Commercial .

Sector. _
Eng. M. El Ganaing, Head Furnaces Department

Acct. A. Sedky,AHéadAéf’Salés Départment.
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39.

40.

41.

42.

43,

44.

45.

46.

El Nasr Phosphate Company

Eng. I. Kamel, Chairman. ‘
Acct. H.I. Hamdi, Commercial General Manager.
Eng. L. Wissa, Technical General Manager.

Eng. S. El1 Masri, Mines General Manager.

Red Sea Phosphate Company

Acct. Metwali Hafiz Ragab, Chairman.

Helwan Iron Foundries Co. (Ex. 9 military factory)

United States Agency for International Development

James A. Norris, Project Economist.
R. Williams, Project Manager, Suez Cement.

International Monetary Fund.

'James'Prust, Representative.

Matthew, Johnson Marshall & Partners

Eng. John Calder, Suez Master Plan Consultant,
‘ Project Director, Suez Governorate
Technical Assistance Program.

Allis-Chalmers

.Reduction System Division.
D.W. Rierson, Project Sales Manager
Shaochi Huang, Senior Process Metallurgist

Ray-O-Vac S = .

Raw Materials Procurement Division

Stuart Davis
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47. Kaiser Refractories International

Donald G. Lees, Manager International Sales Servibe

48. Brown Boveri Consulting Office for Egypt

Rouf Alexan, Manager Industrial Division.

49. Elkem-Spigerverket A-S.

Halldor Opedal, Group Manager

L. Grennes Hanssen, Mechanical Engineer.
Georg Elefsen, Manager MarReting Department.
Ola E. Laukvik, USA Branch Managér.

50. Petrobel 0Oil Compagx

Eng. Emil Boulos, Operations Manager
Eng. Adel Aziz, Ass. operations Manager.
Eng. V. Sizostris, Abu Rudeis -

Eng. F. Salem, Abu Rudeis.

51. Suez 0il Company

Eng. Midhat Hatata Project Manager
Eng. Malcom Bonsall, Chief Civil Eng. Dep.
Eng. Said Hilal, Civil Engineering Dep.

52. Technokomplekt
Ferrosilicon Project, Idfu, Egypt.

Dip. Eng. Drago Waltschev

53.  KlocknerInc.

Eng.W.A.Kurz _ - Engineer GRAD
Mr. Detlef E.W. Alberts - Manager Mining Dressing

Eng. H.T. Tawfik o .
Fe:ro4alloy plants Project Manager



54,

55.

56.

9.

Eimco

Eng. " 'S. Fezzi Sales Manager
Secoma

Eng. D. Vassan Engineer Service Commercial
Catterpillar

Mr. S.M. Butler General Sales Manager -

;'(. . " -
Mr. S. Khalil Eorthmoring Sales representative
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DOCUMENTATION

i- SMC Documents

SMC kindly delivered to KECI the available documents, studies,
reports, maps and other data relevant to this prOJect study,
included by the following letters:

- No. 21/80 dated 26 January 1980

- No. 26/80 dated 3 February 1980
- No. 27/80 dated 17 February 1980
- No. 189/80 dated 21 February 1980
- No. 47/80 dated 10 March 1980

- No. 138/80 dated 10 July 1980

These documents are classified as follows:

A. Fundamental Data

o Aerial photographs and mosaics:
- 40 aerial photographs scale 1:40000
- 4 mosaics scale 1:50000

o Triangulation points in study area.

o Meteorological data.

B. Geology & Ore Reserves & Mining Rights

o Technical report concerning the company's activi-
ties in the Sinai before 1967. .

o Technical report concerning the Mn ore reserves in
Om Bogma area.

o) Technical report about the deposits in the Sinai.

o Technical report about the development and exploi-

tation of Mn ore in Om Bogma area written by the
British export geology Stanley Ford.

o Plans and maps ore reserves calculation of man-
‘ganese ores.

o The full chemical analyses of the different. grades
of Mn ore in -the Sinai.

0  Technical report on the manganese ore reserves in
west central Sinai to 30.6.64.

o 'Report concerning the inquiries from manganese ore
to ferromanganese plant.
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World production of Mn and FeMn alloys.

Topographic map for the general layout of the
mines - scale 1:50000.

Contour map of Om Bogma - scale 1:12500.

Map showing the rainfall drainage in Om Bogma and
Abu Zeneima -~ scale 1:50000.

Topographic map showing the whole licenses and
leases issued to Sinai Manganese Company -
scale 1:50000.

Aerial ropeways project - sbaie 1:50000.

Executing drawings for the tower bases

Working plan to productions lease No. 291-300
scale 1:2000

wOrking plan to productions lease No. 293
scale 1:2000

working plan to productions lease No. 298-299
scale 1:2000

WOrking plan to productions lease No. 296-297
scale 1:2000

Working plan to productions lease No. 861-915
scale 1:2000

Working plan to productions lease No. 914
scale 1:2000

Working plan to productions lease No. Ramsy zone
scale 1:2000

wWorking plan to préductions lease No. Area 45
1:500 :

Map showing the priorities for the aerial photos
scale 1:100000

Priority No. 1 : scale 1:5000
Priority No. il scale 1:5000
Priority No. 111 : scale 1:5000

Plan showing the ore reserves in the production:
lease 291-300 " scale 1:2000
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o Isopach map , _ scale 1:2000

o Map No. 3/5 of Ain Abu Hamata Nahman
g area scale 1:5000

o Map No. 4/6 of M.P. License.

613 ‘ scale 1:2000
o Map of 10 Zone : scale 1:3000
o Map No. 4/9 of Nahman area scale 1:5000
‘o Map No. 4/8 of Nahman area scale 1:5000
o Map No. 4/7 of Nahman Hill B scale 1:2000
o | Map No. 4/12 of Wadi Nassib

area scale 1:2000
(o} Map No. 5/37 of lease 9 scale 1:500
o Map No. 4/32 of lease 9 upper

area : scale 1:500
o Map No. 3/26 of lease 170 scale 1:500

o Map No. 5/20 of lease 9 main
south area scale 1:500

C. Ferromanganese Plant

o Report on FeMn plant in Abu Zeneima.
(o} Substantive terms of reference (presented from
U.N.). :
) Report of the short technical advisary mission to

S.M.C. concerning the restoration of the Abu Zeneima
FeMn plant (presented by B.R. Nighwan Senior Inter-
regional adviser of (UNIDO).

o) Survey and damage report on gas turbine power sta-
tion of the S.M.C. in Abu Zeneima (presented by
Brown Boveri and Co.) June 1976.

o Report on technical inspection of the FeMn plant
at Abu Zeneima by Elkem-Spigerverket, in Nov. 1976.

o  Technical report from Electrokemisk in December 1960.

o Report about the importance of maklng 1ndustr1al
region in Sinai.
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Report of the industrial committee about FeMn
project.

Report of the financial and committee about FeMn
project.

Report of the general committee about the FeMn
project, power station, and distillation plant.

Report about the possibilities to use natural
gases at oil field in Abu Rudies.

_ Primary report in electricity for FeMn tin, lead,

and illmenite project.

Report of the power committee about the tender study
of electric power and distillation plant, presented
to Sinai Manganese Co.

Primary layout of Abu Zeneima.

Contract of executing the erection of the civil
structure of FeMn plant.

General specification and conditions for the FeMn
Building.

Report on FeMn plant in Abu Zeneima.

Report on Sinai smelting project written by Cambell,
Gifford & Morton Ltd.

Substantive terms of references.

Amendment to the contract of civil erection of the
FeMn loading platform in the harbour of Abu Zeneima.

Some correspondences and offers concerning the drink-
ing water pump station.

Equipment specifications for gas turbine electric
generating station presented by Westinghouse Electric
International Co.

Tender for the power and water distillation plant
presented by the Tractor and Engineering Co.

Executing of sanltary and drainage system project
in Abu Zeneima.

Conditions of tender and specifications for the supply
and erection of an electric power station and water
distillation plant at Abu Zeneima presented by the
Tractor Engineering Co.

Time schedules for executing the project.
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o Calculation sheets of the following:

Foundation : ,

Roatary kiln (smoke chamber) and stairs in S.C.
Furnace building slab and beams

Column loads

Bar lists

Furnace building slab

Steel foundation structures

Frames

Bins

Tapping and backing hall

Floor elevation

Stairways - crushing table - water tank
Kiln foundation - rotary kiln - the chimney

158 drawings concerning the ferromanganese plant.
64 drawings concerning the ferromanganese plant.



" ii.. KECI's Library References



3 4 - 4 - g o o g g O O 0 3 caca .3

KECI's Library References

Manganese - Mineral Commodlty Proflles, July 1979, Bureau
of Mines. :

Two-Stage Electric Furnace Smelting of High-Iron Manganiferous
Materials for Producing Ferromanganese, F. B. Petermann and
R. S. Lang, Bureau of Mines: September, 1962,

Production of Manganese Slags for Manufacturing High-Grade
Ferromanganese by Blowing Oxidation Spiegeleisen, Theodore
Kootz and Jacob Willems, in cooperation with Willy Oelsen
and Hanns Wentrup (Translated by Roy W. Tindula), Bureau
of Mines Information Circular No. 7634, June 1952,

Submerged-Arc Furnaces - Mannesmann Demag Brochure,QJuﬁe;lg7g

Electric Reduction Furnaces - References - Metallgewinnung
Demag Brochure, ¥ebruary 1975,

Elkem-Spigerverket A/S, Englneerlng Div. Brochure, Cat No. 71,
August, 1977.

The Elkem Control System, A Computer Control System for Electric
Smelting Furnaces, Elkem-Spigerverket A/S, Englneerlng
Division, Cat No. 73.

Accar Presentation, 1980, Allis—Chalmers; Cement, MiningA&
Metals Systems.

Industrial Electric Furnaces and Appliances, V. Paschkis,
John Persson, I9A0.

Electric Smelting Processes, A. G. E. Robiette, '1973.

1980 Annual Book of ASTM Standards, Part 2, Ferrous Castings;
Ferroalloys, ASTM .

Electric Melting Practice, A. G. E. Robiette, 192,

Production of Ferroalloys Electrometallurgy, V. P. Elyutin, et al,
1%¢l, U.S. Dept of Commerce NTIS, TT61-11429.

Electric Furnace Proceedlngs, ‘Vol. 32, Plttsburgh 1974, Iron
and Steel Society of AIME. |

Ferroalloys - A World Survey, Metal Bullétin,'LondOn; 1978,
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iii- ACB's Library References -

1.

Birlec-Efco (Melting) Ltd. 1960.

project for the prbduction of pig iron and ferromanganese

-—(tb SMC). Deals with metallurgical process; technical data,

9.

economic appraisal & equipment specification.

‘ATKINS PLANNING (1977) A stratigic study of the Egyptian
metallurgical industry'phase I report: (GOFI).

ATKINS PLANNING (1978) A stratigic study of the Egyptian
metallurgical industry - Summary report (GOFI).

MURALIDHARAN P. 1975 -~ Titanum mincrals and materials -
Chary Publications, Bombey, India. A world Survey through
the decade 1970-1980. '

General Egyptian Organization for Geol. Survey & Mining
Projects 1973 - Mineral wealth in Sinai Peninsula.

Yousef, A.A., Boulos, T.R.; Ezz, S.Y. and El Geassy, A.A.
(1976) - Magnetizing reduction of some iron ores with

respect to their chemical constitution (Aufbereitung-Technik).

Boulos, T.R., Yousef, A.A., El Geasy, A.A. & Youssef, M.A.
1978) High manganese steel concentrates from some Egyptian
iron ores - Aufbereitungs - Technik No. 7.

1

Malati, M.A.; Orphy, M.K. and Yousef, A.A. 1961-Beneficiation

-of Egyptian manganese ores; part II: magnetic -separation of
~reduced ores, Aufbereitungs technik No. 9.

\

Yousef, A.A.; Boulos, T.R.; Ezz, S.Y. & El Geassy; A.A.(1969)

Magnetic concentration of reduced manganese ores for the
production of ferromanganese. Journal of mines,metals &

' fuels No. 6/2.
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10.

11.

12.

13.

14.

15.

16.

<175

18.

Ezz, S.Y.; Yousef, A.A.; Boulos, T.R. and El Geassy,
A.A. Magnetic roasting of some Egyptian ferroginous'
manganese ores - procéeding of symposium on Non Per—
rous Metal%i Technology, Vol. III.

Boulos, T.R.; Yousef, A.A. El Geasy, A.Y. & Youssef; -
M.A. High manganese steel concentrates from some
Egyptian iron ores.

Egyptian Organization for standardization 1970, Metal-
lurgical coke. ' ' '

SMC project for prbduction & exploration of kaolin ores,

SMC (1959) Report on.possibility for using the gases
from petroleum, wells at Eastern: Co. region at Sinai,
for elect. generatlng at elect. staﬁion in Abu Zeneima+
gas analysis. S

SMC Report: Ferromanganese Co. plant in Abu Zeneima Sinai
(sSMC préject) includes the first combustion of gas turbo
generator with a dlstlllatlon plant operated by the waste
heat of the turbines.

SMC Report: 5 boreholes at site of the ferromanganese
plant power statlon of Abu~Zene1ma. '

Report on Sinai Smelting Project: Campbell Gifford &
Morton LTD. ' ' '

SMC Report on TEchnical inspection of the ferrqmanganese.
at Abu Zeneima (Elkem-Spigerverket). Supply the equip-
ment and building and foundations. '
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28,

29.

Report of the economical & legal commeettée for studying
the offers for the ferromanganese_pxoduction.}1961).
Report (SMC project) Ferromanganese plant in Abu Zeneima
Sinai, 1961. '

Report on the short technical advisory mission to Sinai
Manganese Co. (1967 B.R.:Nijhawan) concerning the resto-
ration of the Abu Zeneima ferromanganese plant in Sinai
Area. ‘ '

Study of ore reserves in different concessions, Geol.
Research Dep. of SMC.

Electrokemisk Report 1960 which deals with planned estab-
lishment of smelting'works based on electro smelting of

low grade ore.

Engineering/Economic Feasibility Study - Abu Zeneima fer-
romanganese plant. Scope of work & instructions for pre-
paration and submittal of technical proposals.

Survey & Damage Report on the ABu Zeneima Power Station
W. Kessler - Broun Boveri & Co., 1976.

Geology of Sinai Peninsula frdm ERTS-1 - Satellite Image

Proceedings of the'UN/FaO, regional seminar on remote
sensing of earth resources & environment 1974 (Dr.
Mohamed Abdel-Hady) .

Demag, Sinai Report Geological & Mining, 1961.

Endyclépedia of Sinai. The Supreme Council for Sciences,
1960. :



3

a3 a3 £33

e TR oy SRS s S o Y s

-

D 3 3 03 3 03 .3 3

30.

31.

32,

- 33.

34.

35.

36-'

37.

Memorandum, of the Mining Authority to its board of
Directors about the ore reserves of SMC in Siﬁai -
by M. Zaatout & M, Abu El Enein. :

Moustafa; G. 1961, Coal Project, Wadi Thora & Wadi
Buda West Central Sinai, Geologic report including
calculation of the coal reserves.

The Egyptian General Mining Organization 1962-1966,
all the memorandums submitted to its Board of Direc-

tors concerning the Sinai ferromanganese project.

Arab Consultipg Bureau 195é, Geological Mineralogical
and Chemical studies of E1 Khoboba glass sand, Sinai,
Egypt. |

Sinai-Manganese Company 1963, Kaolin prospection and
production, (_including white clay, carbonaceous clay,
glass sand & dolomite).

Sinai Manganese Company 1964, gypsum of Ras Malaab,Sinai.

Sinai Manganese Co., balance sheets and reports of its
Board of Directors for the’years,'l958, 1959, 1960, 1961,
1st half of year 1962 (30.6.1962), 1962/1963, 1963/1964, .

. 1964/1965, 1965/1966, 1966/1967. Also report of the

increase of company's capitai 1963/1964 submitted to its
General Assembly, '

Egyptian ‘Federation of Industries year Books 1956/1957,

till last yeaflbOOR.



J £33 3 3 3 /3 3 3 LI L3 ¢ /4 3 3O .3 L3 3 3

38.
39,
40.
41.
42.

43.

44.
45.

46.

Céntral AGency for public mobiliéation and statistics,
Statistical Hand Books, (till last edition).

Central Agency for public mobilisation and statistics,
year books for general statistics (till last books).

Central AGency for Public Mobilisation & Statistics -

Statistical parameters 1952/1972..

Central Agency for Public Mobilisation & Statistics -
Year Book Statistics of Arab Countries 1976.

Central Agency for Public Mobilisation & Statistics,
Monthly Report of Foreign Trade Jan./Dec. 1977.

GOFI, Economic Study of Ferrosilicon Project at Idfu.

Sir William Halcrow & Partners, 1976 - Suez Master Plan

Study.

Gill, D. and Ford 1956 - Manganiferous iron ore deposits

of Um Bogma..

IDCAS, 1977 - Dévelopment of mineral resources in the

Arab World.
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51.
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53.

54.

55.

56.
57

58.
59.
60.
. 61.

Zaatout M., and Abu El Einein, M., 1964, Sinai Manganese
ore reserves and replanning of SMC's production during 1964/

1965.

Abu El Einein M. 1966, Sinai Manganese Ore Reserves.

Arab Consulting Bureau - File Geology, prospection & ore
produced from Abu Zeneima Um Bogma area (including geological
maps, cross sections and analytical data).

El AXfy, E.M., 1946 - Mineral resources of Egypt

El Shazly, E.M., 1960 - Mining in Sinai Peninsula.

El Shazly, E.M., and Abdel Hady, M.A., El Ghawaby, M.A.,
El Kassas, I.A. and El Shazly, M.M., 1974 - Geology of

Sinai Peninsula.

El Shazly, E.M. and Saleeb, G.S. 1959, Constribution to the
mineralogy of Egyptian manganese deposits.

El Shazly, E.M., Shukri, N.M. & Saleeb, G.S. 1963- Geology of
Oleikat, Marahil and Um Sakran Manganese deposits.

Saleeb, G.S. 1959 - Geological and Mineralogical Studies
of some manganese iron deposits in West Central Sinai (M.Sc.

Thesis);

Data, from Steel Complex Project.

Data, from Egyptian Electricity Authority.

Data, from the Egyptian‘General Petroieum Corporation.
Data, from the Egyptian Meteorological Authority.
Data, from Middle East Maritime Service.

Data, from the Egyptian Authority for Geological Survey

& Mining Projects.



ol 1 0. 3 3 3 3 3 0O 93 .33 g . O

62.
63.

63.

65.

66.

67.
68.
58.
70.

71.
72.

73.

74.

Data from Ministry of Reconstruction and New communities.

Data, from the Egyptian Authority for Bridges & Roads.

Thomas R. 1980- Operating hanbook of Mineral processing, Mc.
Graw-Hill. B ‘ '

Hoppe, R., 1980 - Operating handbook of Mineral surface
mining and exploration, Mc-Graw Hill.

Sirselmas, R., 1980 - Operating handbook of Mineral imder -
g-ound mining, Mc-Graw Hill.

Dietrich, R.V., 1980 - Mineral tables, Mc Graw Hill.
E/Mg Magazens, 1979, 1980.

Mining Engineei handbook (Peele).

.Jerusalem, 1978 - Geological Survey df Israel research
~in Sinai 1967 - 1978.

- Westwood, M.A. 1978 - Deep Sea Mining of manganese nodules

Mart, J. and Sass, E. 1972 - Geology and origin of the
manganese ore of Um Bogma, Sinai. Econ. Geol. V.67, No.2,
P, 145-155,

Weissbrod, T., 1969 - The paleozoic -outcrops of south-
western Sinai and their correlation with those of southern
Israel : Bull. Geol. Survey Isr. 48. '

El Tarabili, E.S. and Adawy, N., 1972. Geologic history
of Nukhul-Baba area, Gulf of Suez, Sinai,’Egypt. ARE. Bull.
Am. Ass. of Pet. Geol., V. 56, No.5, p. 882-892. )



75.

76.

77.

Breuner, I.B._and Mart, J. 1970 - Geochemical prospecting
for copper in the Wadi Rimthy area, southern Sinai,

Geol. Survey of Israel, 6p.

Magaritz, M. and Bremmer, I.B., 1979 - The geochemistry

~of a lenticular manganese ore deposit*(Um"Bogma, Southern

'Sinai). “Mineral Deposits,13.

Lapedes, D.N., 1978 - Encyclopedia of the geological.

sciences, Mc-Graw Hill.
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KAISER

ENGINEERS

D. * Inventdry Reports

The inventory reports dated 1979, conversing the SMC's
facilities at Sinai. '
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SINAT WiG"avE3Kk CO,

Technical reperl preécon.ed e o . 98-
ference bald at the Co, !2 3€.1,7979,

- P Ay S . S

Iutretuction 1

L

Welcamo fer overydbedy in zur ce--any,

- ——— b S T S - > S W T o E—— -

¥anganese 13 present in Sinal specially iu Ou-Begma vlce: ip the nest
impor-tant lecality fer the preductien ef the Mn., ore allevor Feynt.

'In 1918 a British Ce, called Sinal ¥ining Oe. startad preductis . of
Mn, ore, and centimead ti11 1956, Then in 1957 this Cs. ua3 natlen (=
«¢d under the nnme of Sinal Mansanese Go,

3ite 1
- On-Bormn 18 40 km 23, Abe~Zarmma and IG5 .o, frec Fueg.

It fa nharactarined by its rigid hw;ntumuu Panegranay,

The minas lsxy on a highlef abeut 500 te £ wasars sver Lk s
isvel , ‘

Jeclegy % Occurante i
:-»--m———--—

¥p, eres prenant in delemitic bails relalod te a zanifer. s pord
The ares 13 chersctarised by tha presrrnce of feult: avd firaures »
whieh the Vn, ere allways eccur,

. e
® ST

Ths depesita are fernad ganorally ef ¥n,exides auucceia’ed ith Lren
ent e In the ferm of linticular,banana or aphmreldal sim ;9 &n2 ruaises
1 thietimes from fow cm, = 10 metere, -

Ore learrva:

G Y S e

At Jima TINT O bthe (ot resarvsas af the s one Lo ro: An ComBemen
wore a«timat- | 1o Le L ,0IB,000 Tana, ¢ 87 0 ¢t feliwwis oot

gories ; ~ .

le Tatsxore A wrich waw prevad ani indicste ere crer “vas
It was es'imatad te be I A88,00C Tens in the e :sing arean -
a) 393,C0¢ Tens in the prediotive mi=es ,
) 1,295,200 Tens in the prospective gv d:uwwlened areas.

Tim avorsgo o:uiCal analy-ls wvas 1=
¥n 20,84 Yeo. wentent 3/,8%

2«0atapery B uiich wae: the ;rihghle o rssnrvas -
It waz spcimensd te be I, 0CC, 000 Tens.

3-Latarzy ¢ which vas the pes.ivir 2.0 ravere. e
It veu emitanted 4 be T.33C.000 25

“regprctiony T Reams:ichg .

e e s et g0 v . St Om ot @ -

Our Ca, cn:rfs! our west 0% tha 0 ~ant's g ieg - zhies hefera [oof
near the prei: [4ve sra.: fer hin . LV ¢ oaiens fesro y
theass mreps. "he ethar fao avon; &riy gy ical.'snoacd reptui’
were ~arried eul wheare -ribakle .ndl pa:- av Lerr entimene
It predisy undergreund devele nent te ar. T cewe o guaabtitte
It vas expected te excuts a prozrmmme v "¢ - - ears Ife 1987 4371 TU7Q,

The areas threugh which thi: ; ~ogta.’ wv.)  dene, wus aivised iria 3
poTivsities according te th..v ;~leaba . m it the prece clen arvas and
+he transpert “:7111%ias .
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STRAT ¥AXAAY2IR CO, 2

The folleving are hhethree perierities and thy propesed dovelerze-d

1t weloras je

Farterity I, weuld bo 6596 meters.
Poerierity 17, weuld be 9750 ’
Fertgrity 111, weuld bo 7000 »
Tetal 23346
It was exproted that this develer-e .t prepram:o weuid Be o . led
within % yaern after the vithdrowal ef Igrael ,

Yirdng Vethede §-

The erm vas produced frem the preductien arews eithar by the epsn cast
quarriss , er from undorgreund nines by R, & F. methad whi-l wng the rred-
eminant , :

Bell of ths tue matheds depend en tia thir : < ef the .rsrhurwr: Lk
ves siltstene or nainly sanigtens .

In both metieds productien was take- by driliing : < bl tng theo Lra-
grorting the er~ by locomotives Pbulling s.a°5 care sf cawoli. ene Liv/sark
te oro-bgnierg anl than by the aresl scoprwsy o @ paiz bamier . Then b, tiw
rolluay te A2, frem vhich the ere wae leade¢ siroad or Lo tue Jacel ».riet,

The dally preductien was abeut 500-600 tena, Tr- nel'c; of RS preduos
tiem dapenis upon the ere reserves o each an-ia und L. grads lo reasy che gve
erage fron 20-217% ¥n,

The averagn preductiens within the laat 5 years bofere 1667 was 3~

€2/63 14,7929 Tens
€/ &, 163502 ,,
64/95 175525 ,,
65/66 183250 ,,
66/ 1337 ,,

Uro berkers and Areal repeunyuy =

r—

There are five main bankers withim the wirms sreas » Thoir capacities
varies frem /%0 tens te J200 tens far eath , There is maln herier eof 2520
tens capacity at the terminal end ef the areal rejeway Lt depet 2 ,

Al ss anether big banter of 18,000 tens at A.Z, Tliens bankers verc
cennected togthar by areal repovxy ehich was carried en tewera,

The aest important data cencerning the arasl repesway are as fellous -
Tetal 'ength t111 depet 2 § 14.I75 m (ainel 1ine )

ﬁ.'_,-_. Fe of teunrs 3 87,

: Ko of buckets carried in the repe § 257 + 8 tgvica of water
Tetal Yonsth of the pulling repe 1 18.51¢ = {ainzle lins)
Creen nectien of the reps t 42.m,.m,

Cress sectien of the pulling repe § 24i.m.m,
Spesd of the buckets in the repe 3 1.7 n/sent
Capacity of the bucket 1 685 ng.
Toetal amounts of the ers trunspoiw

ted /heur 1 35-5C tens
Total amsunty eof the ere transper- :
ted /dgy $ 500-(0 tune,

There was a pregramze te erect a new arecl ripou-r e curry the new
ere reserves vhich weuld be preved in the rew sress, Tlo company began ex~
cution of tho first cemnsctien of this R.W. but unferunatley the ver eccured,

BEST AVAILABLE COFPY
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The tetal length of the now areal repsvay vas 6.9 km,
The tota)l aweunt of the resorve veuld carry

uns _ T 1,665,000 tens.
ﬁdl\my j=

i cas——

Yroem the terminal end ef the AR, at depel 2 the ers was transperted
by means of leocemotives ef I50/h.p prlling cars of 5 tens capacity . Tis
reils of J0O cam guage, axd of I8 km length till the Banker of A.Z.

The daily transpert ranges fremx 500-600 tems,

4.%2. Banker and leading system ;-

The main danker at A.Z. has a capacity ef I8X{ tene. Semetins: vhan

thic barker vas full ef the ere the exeps wae dusped cn the neigtivering
greurd ' .

Then the ere vas trarprertad en s belt cenveyur of n wedth 90 cm. co-
1ried en leading jetty eof abeut 400 meter length.

The depth ef the wvater at the pert ef A.Z. was abeuvt 27 feat at May €7
vhioh vap suitadle fer leading ships er vons-1s ef abeut 10,000 tons.

The average loadinz capacity/heur rapged frem 64~70 Lens of the gcreened
ore of 0,5° and frem T20 - I50 tens fer the umacreened ere.

Tho time of leading/day waz abeut I4 heurs in tve shifta,

Dlex!des and high grade Res-rves i~

Thopgo rerervas wero divided inet 3 grades -

I.Diex!des in hich the ¥n content wrs 554 and was eptimated te be 1,500 tens
2.Bi¢h grade ere 1n which the Mn content was 487 and wes celimated te be

32,002 tenr,

3.,Hign grade ore 4in vhich tds Mo, :entart w.g 423 ané uas estimated te bs
13,500 tens.

The tetal exwunt ef thepe reserves uers 27,000 tens,. Thepe reserves
were included in the abeve mentlened reservss.

The prospectier and develepmert pregrasmxe included the preving ef the
high grade ero which initianlly estimated by 50,000 tens. '

Technical nmanager

5- @ﬂu: ¢ Z//;‘ﬁ/z‘)
e
Geel, Saleh Jas~rdash Llmed ,
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frem ore lots in the mimes

woi A.Z. Toaly for shiymert .

1nO2
10

Fe20;

N0
Co0
As0
Nay0
K,0
Pa0;
50
6o
H,0

Fo

THE SINAT MANGANESE COMPANY
I.El~Bustan St., Cairo
Tole970395= Telg SIMANG=CAIRO

COMPLETE AMALYSIS OF IMANGAVESE DICKXIDE

*

CONSTITUENTS

L

Pez;(:xide of Manganese

Mangé.ncus Oxide

Peroxide of Iron

LA
iiroxide of Iron

Alumina

Titanium Dioxide
Siiica

Caleium Oxide
Mangesulm Oxide
Barium Qxide
Barium Sulphate
Copper Oxide
Lead Oxide

Zinc Oxide

- Nickel Oxlde

Cobaltous Oxide
Arsenious Oxide
Podiun Oxide

Potassium Oxide

Phosphoric Anﬁydride
Sulphuric Anhydride
Carbonic Anhydride

Combined Moisture
Undetermined

Total Manganese
Iron

Phosphorus

Swn—m—————

SRADE
I 2 3 . 5
89,870 89,780 87,760 81950 ﬁf&m
3,250 2.0 2,190 4,210 L.700
0,330 T.,000 0,900 3,360 3.860
Nil Nil vl N1 Trace
0,550 0,300 I,100 I,240 0,8C0
0.0I0 0,00t 0,010 0.625 0,020
0,200 0,570 0,480 6,600 0,600
0,450 0,050 0,030 0,080 4,780
0,550 0,380 0,300 0,200 1,760
M1 1.680 2,600 2,500 I.250
0.200 0,100 M1 TJ40 1,900
0,088 0,163 0,075 ©.225 0,175
Trace 0.040 0,130 £.020 Trace
0,450 0,220 0,220 0,320 0,160
030 0,030 0,020 0,030 0,030
Trace - 0,030 0,032 0,040 Trace
0,005 0,005 ©,0I5 0.0I8 0.070
0,220 0,200 0,200 0,050 0,630
0.280 0,370 0,700 0.430 0,650
0,070 0,046 0,046 0,142 0,063
0,027 0,123 0,067 9,206 0,274
C.I00 N1 M1  Trace 5,250
3,020 2.880 3.200 2,750 I,I50
0,100 _0.013 0,005 0,164 0,008
100,000 100,000 T00,000 00,000 T00,000
594340 58,330 57,200 55,150 /48,680
0,230 0700 0,630 2,350  2.700-
0,031 0,020 0,020 062 0,038
BEST AVAILABLE COPY
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Serples frem ere lets'l

ta—————
(2)
CONSTITUENTS ggg;\g/g
LR e
M0,  Peroxide of Manganesé , 65,53 67.770
M  -Manganous Oxide 4,00 11,180
Fo,O3 Peroxide of Iron I7.86 94790
Fel ri;\;:;mcide of Iron N1 Fi1
21,03 Alunina 5 0,900
T14%  Titaniun Dioxide 0,0/, 0,033
_3192 - Silica 3.00 1.160
Ca.b .Calcium Oxide 1,50 1,450
MgO Mangnesium Oxide 0,20 0,350
BaD Barium Qxide I ,00 1.300
Bas0,  Barium -‘.\‘oﬁxlphate 0,80 o.isp
Cu0 Copper Oxide 0.05 0,050
FvO Lead Oxide Tre~e Trace
Bio Bisruth Oxide Nil M1
Co0 Cobaltous ‘Oxide Trace Trace
Nio Mickel Oxide 0,0I 0.0I0
250 Zinc Oxide 0.40 0,550
NaZO Sodium Oxide 0,20 0,300
K0 Potassium Oxide 0,30 0.4I0
RO 32 Arsentous Oxide 0.02 0.025
p205 Phosphoric Anhydride 0,20 0,185
5 Sulphur 0.15 0,090
0,  Caponic Anhydride 0,20 0,300
H20 Combined moisture 3.00 3.%
Und::;mined 0.0:. 0,097
100,00 100,00
Mn Total Manganese 43.69 51.51
Fe Total Iron 17,33 6.85
P Phosphorus 0,08 0,81 7

0.08)

a the wims avd A2, roedy M shipeont,

Low

32,760

20.7)

0.970
0,18

53956~ 51.52
1,.06
M1
24380
Nil
5.800
0,780
0,100
0,400
0,900
0,050

0,970

Trace

Trace

Trace
0,100

0,300

BEST AVAILABLE COPY
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CONSTITUENTS

-Fe
A1
- Ti0,

"“;7fl?fNé o;;f
'Eb.BaO

" BgSO

810

P.0;

275

. )

200

- an

Nicg

Co0

co
H,0

Sarples from ore lots in the mime
and A2, ready for shipment,

¥

- Total Manganese .

Total Iron = -
Alumina

Titantum Dicxide

- Caleium Oxide
= Nagnésiuﬁ’Oxidé;" o

. Potassium Oxide . .

Sodiﬁm Oxiae
Barium Oxide
Barium Sulphéte
Silica |
Posphorie Anhydride

Sulphuric Anhydride -

-Cbppér Oxide

Lead Oxide

Zinc Oxide

Nickel and Cobalt Oxide

Arsenic .
Carbonic Anhydride
Combinéd-Mo:sture,

Undeteemined

N1
0.780
0,100
0,300
- 0,100
0, 400
0.900
| 54300
0.236
0.250
10,050
0,070
Trace'.
Trace
0,015
0.120

34250

0.049 .-

My0p /M0
. 128.99/0.86

e~

54,29

" SAME ' ANATASIE
: . AS; FOR. LOW-

€——— GRADE ORE-

98.89
i1y 11
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Housing av«l 3ervices Centers
In 4.4, 2T

Lux buili‘ﬂgb or villas fur se-iuvr wmarried utinit,

I. 20 1
2, 25 F.! 1ing blocks 6.ch ef 6 ruciy wina tielir servieces,
tlasa inlﬂinv foer sinyle urmnarried j»rsoamel ,

3. I8 Bulliing blscks eath of L reeng for =5 mbrour.s/ osanh,
Le 30 B 1‘r’inr'; each of twas ~la%: fur 67 Pp-'lies,

5, I A'zir!atrative bull'-gn of 3 flasrs., '
6, 1 Bvilv‘ing for the parket nwi Pagzzar 4 F‘r,mw

7. 1 Riuiliing Tor the reaturant.

B, ‘2 <Clubs hdldings ,

9 . I Guen odr Givma ',

INDUSTRIAL PUTLOINGS ;-‘

" hed bt bt Bl et B et

— ——

Thm Fe,Mn., Plant.,

Pei»~ 5'atien,

Tacks for tha stering the distillad vnter.
Ice raxirg nlant. T '
Centeral werksheps,

Canteral steres,

Centaral Garage,

Leaiiny platefors with ypirEp-house,
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"shadow priced depending on the nature of the project.

Shadow Prjce

Shadow price is the price of good, factor or even mohey when it is

determined solely by the competitive market forces. A shadow price

«am—

is the equilibrium price when there are no outside forces interfering !

with the'workings of market forces.

In project analysis, often it is necessary. to shadow price wages and

forelgn exchauge.  llowever there are other prices that need to be

Wageé cees begause of unions, minimpm wages-and other non-market
forc;S, the actual wage may be»higher thag tﬁe wage rate if there
were no interference.'.Particulariy then when there are large
unemplbye& unskillgd labof 15 the gountry, shadow wage theoretically
should equal zero for unskilled. Skilled *abor may bé an entirely .

different story.

Foreign exchange .... the price of fovelgn exchange in the absence
of FX control often the black markei exchange rate is used as

a proxy for shadow price of FX

Goods .... use world market prices.’ : f?l
‘ 3
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DATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

* Attendees:

O TR TED STATES GOVERNMENT

sy 20,97 TT S 1’1du”’1

Dounenick J. Scaxfo, U.S.:.I.ﬁ; ¢477<U

~Sinal Manganese Co. (SMC) PredProposal Conference Held in

SMC's main office in Cairo on Jan. 3Q, 1979

List of Attendees

See Attached List

The purpose of this memorandum is to record the minutes of the squect
conference. The foilowing is an attcmpt té record the questions,
answera'énd statements articulated duyring.the Coﬁference. Hoﬁevef,‘
becauée:diacussion was active during <he éonference these -

minutes are by no means cbmpietef To insure thaﬁ_all pertinent.‘

questions and responses have been satlsfactorily recorded, Mr.

Scarfo requested that all firms eubmi+ =heiv queétions.in writing -

and these would be ansﬁered in writiyg. This has, in fact,

been accomplished and =232 wr':ie~ yi2stlcus, 'Tespotses are attached

hereto.

The Chairman of SMCIMf. H.A. Ahou Yeoyssef onened the conference
at 10:15 AM. He welcomed everyo.z and made some general opening
remarks. Mr. Shawky El-Nauhas of GOFI then made ‘some genexal

remarks and_introduéed everyone attending the copfefenCe;

#ir. Salah Damardash of SMC, then read a Stétcment,théthrésented

a historicai overview of th= nroject. nrovided déta on raw

. BEST AVAILABLE COPY

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan OPTIONAL FORM NO. 10 - .
o . o (REV. 7-76) . :

GSA FPMR (41 CFR)!D! ll |

5010-112 )



L1 4

s RN e JONY e SN oo SN omoe [N s N suow SRR oomuow NN o [N e (NN e NN smive SRR (e B (UG [Ny S Ry DY By SRSS

-2 -

materials, mining and transpoytation. Thils statement will

be typed and distributed to all attendees.

Following are salient questiopns, responses and announcements:

1. Ql
A.
2. 8.
J. 8.
4. Ql
A.
5. Q.
A'
6. S.
7. Q.
A,
8' Ql
Al
9' S'

Are photographs permitted to be taken at the
plant site?

No.

Helwan is to be striken from the scope of work
everywhere as an alternative site.

The words, "... and smelting of ilmenite ore

is to be deleted from p., 21, line 3 of the

scope of work and anywhere else found in the
scope.,

Is SMC. entering into any contract for the importation
of high grade (48%) manganese ore?

No.
Ts there e maxket Hox low grade mang. ore?
No.

The plant at Abu-Zenlya used 70,000 MTA of low grade
ore and 5,000 MTA of high grade ore.

What 1is composition and condition of raw material
handling equipment for the Abu-~Zenima plant which
is presently veing stqred in Cairo.

There is no such equipment stored at this time.

What degree of investigation should be devoted
to examination of alternate site?

This is a qecision that proposers would have to make.

The definition of "shadow prices" would be given
to each firm on Feb., 1, 1979,

BEST AVAILABLE COFY
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10.

11.

12.

13.

14,

15,

16.

17,

-3 -

Is the length of time to accomplish the actual work
ns described fn the scope of work to be rigidly

~adhered to?

Each firm should include in its technical proposal
what it considers a reasonable time to accomplish
the work.,

What is the content of the ores available to SMC?

This question was answered verbally in some detail.
SHC promised to distribute or make available '
this information in written form.

What is source restrictions on_sub-contracﬁors or use
of personnel to work on study. : ' '

Study personnel will be either U.S. or Egyptian.
U.S. personnel will be paid in U.S. Dollars
and- Egyptians in LE.

How much tiwe will be needed by SMC and GOFI
alter receipt of Phase T study report before a

decision is reached to proceed with Phase II?

A. Forty-five (45) days.
Q. 1Is test data .available on ores?
A. Yes,
Q. Does tést date iyglude geologicai croas-sectioﬁ?-
. A, Yes, however, éomplata data ﬁot ayailéblé.
Q. " Is there daga on av&ilabilify of;limeéfong and"
dolemite?.
"A. No. However,.huge quantities of-these materials are
available in Egypt.
Q. Is there any orec depdsitlinforﬁatioﬁ available

from data gathered by sagelliteé?.-
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18,

19.

20.

21.

-4 -

No. However, to be certgin, SMC will check with
appropriate Egyptian entity responsible for remote
sensing activities and gdvise the attendees prior
to their departure from Egypt.

Mr. Woody explained A.I,D.'s interest and
extent of its involvement in the study. Also,
dollar and LE financing was described.

SMC and GOFI wish that the firm who undertakes
the study to provide an executive summary of
important findings and recommendations which will
appear in the body of the final study report.
This requirement will be incorporated in the
contract between SMC and the U.S. firm,

It was agreed by all that the TECHNICAL PROPOSALS
WOULD BE RECEIVED IN EGYPT BY MARCH 31, 1979. -
PROPOSALS RECEIVED AFTER APRIL 1, 1979 WOULD

NOT BE CONSIDERED.

Scope of Work was amended to include the fact that
GOFI was,also. receive three (3) copies of the
techneai? proposals.

IIDPS:DJScarfo:st:1/30/7¢
Clear:INp:DCWoody
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Ohe Sinai Manganese (_ompmu/ MARS 1979

THE EQVPTIAN GENERAL ORGANIZATION = KAISER ENGWF»&{‘b
FOR THE METALLURGICAL INDUSTRIES <) ‘-

Head office 1 Kasr El Nil St. Caivo. A.R.K.—"Tel, 70395—Cables : Simang Cairo

2alro in t I0e2.1C7C.

Jier Prie f C Gur flef 3 59/ 1%,
Kaiser Engineers and .Constructors,Inc
300 Lakeside drive
P.0.Box 232I0.
OAKLAND California 94623

ub t Feeine Project ot
Abu-sionlma .

vear 3Jirs, | _ _
x:e:'cvri‘in;_; to the proepr-poned conference concern-
in;: the nlbovo awntioned nubjoct ﬁhich wa"'held ot the maadn
office of S.il. -Los in uaimb, Jnn.30.1979 . und the viait
ol AbueZoninn slte during I8 ? oDe I°79. -

Moegse yoo will find enclored Lhorowith tho ansiee
ers L sorw questionn whiclhi were not avalliible . uring thio
cinlerence . _ : -

we thank you ror your attendance s=ind kind co=upo=

ration in this vempect , mnean while we reanin , Deow Sire.

Very Txn;lyy-aurn

!:n.;;. e Abou—-.’ou;*.: of
(Chniraan)

SIHAT DA A LU Ye
Cue LT,
J'K.TAYLOR

w2 1919

i @

¢

BEST AVAILABLE COPY . . .
KAISER ENGINEERS INC-



J J Ca t3J 3 1 c3J 3 0 L1 g

1 1 3 33 CJ

LiJ a3 .4

(1)

Quaation ,by BECHTEL 1=

Vhat is the annual conoumption of fcrro-manuanefv 4t_

!

- Hellwan cteel plant ?

" Anpwer §

The uxact present armual conpumption of Fervo-mhgnnn-
ene . at tho Helwan plant is not availatle at the moment , a

rough cotjmate would be in the region of 7000 tons metric.

When the leglwan plant reaches full capacity after bl-
owing in ljlact furnace 4 and adding the needs of the three
oxioting ucmi—intégrnted steel plant9 , the estimated ann-
ual consumption in I980 « 1982 would ke in the region of
21000 toﬁuzﬂ' ' '
Anower 1

The wonsump*ion of ferro-magnaesu in the planred inte-
grated plynt at Dikheila, Alexardria, would add anctier
¢G000 tonj per wnnum . | |
Thgs the lotal pgxpected mequirem%g?u of ferro-manganese in
1985 would be .in the region of 3660 +tons 'per annum .
Accurate ligrures / estipates / timing will be obthined ‘rom

the markel study wien it is carried.out by ﬁbe consuliant,

Quamtlons by U.i5.5teel . _
What is the prevailing wind direction in A.Z. and th-A'
ical wind velocxty ? '

Anower

Percentase of the number of timcn of surface winds
during the year, From the directicne attho weather foraocnst:
station at Abu.Zeninma ,(Calculateq from the weather fore-
caots takgn 3 times daily at BOD/I40Q/2000'hburm locélly)-

Direction t North  N.E Fast S.E  South  S.W.
Percentags: 18.5 4,8 - OTB I.9 I.7 I,
Deiregtiqp: West = NoWs  No wind -
Percentago: 6.4 4143 23,6

BEST AVAILABLE COPY
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(2)

Quantion )] :

In prorosagd omeltinb plant whnt methodl 1f any of-
denpoonl pf dust from rotary kiln was foroncnn 7
Answer 1 ' '

lot Known .
Quagtion |

Vihat are nptural gas reseryes n,noc1qttd \nnh palaim
oll fieldp ?_Aro *there any othey planp for utilizabion of
thiy ﬁan ® ( pipelina to suwz for instence for corztruction

of Ammonia plant for fertilizer ? )

Anuwér H
Unofficial information to-data indicates that no

surplus gus is available from palaim oil fields . If tai

situations changes the information will be made wvailshle,

_QJl?tlon : “ . - -'5 o sz'

Vhat is tno expcctmd nulphnr contcnslnnturLL Fas. delw

1vwred to nbu—Zenlma ?

Anuﬂer {

Nof Avuil&ble;. o

“Vhen minxng opmratlone gre resqmed wrat 1n OKPL( ed RIo.M

cize conalot of ore ?

Anuwer A
}  To ba deternmined later -.

BEST AVAILABLE COPY
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S1INAL MAN.':MI‘."SE GUMPANY

I.Xasr E1-M1 St., taire E G YPT

PREGRAMME o

~

of viglt to Abosu-Zei»ima In S I NA I
at thus.Iot & Fri.2nd ;Tedrenary 1979,

J. Site ;3 I20 xm, sauth Suez,

. 2. Mm : Visitlng the Farremarganerz plant , and ths harbeur infra-

gtructure .

- eeme.

3. Thursday Iat, Feb,! “79:-

. 9.38 Transpert Yy bur frem the head qua::tor of the
- Sinel magaiage (s, (I.kasr E1-Fil St El-Tehrir Sq.)
Caire , Ts¢ the Alrpert,
IT.00 Departure iy oplune.
12,80 Arrival te Abeu-fndies,
v OVS
Po2o 12,39 Lunch at Rast hcuse ef l!elm_u 011 fields Co. at
e - Absu-Pudias . A

13,30 Transnort br bu: ts Absu~Zeneima and starting tha
: vislt te the Fe:remanzanese plant. .

Y7.00 Hot drinkas at A’ eu-~Zeneima
19.00 Retrun by kus t~ Abeu-Rudies,
20.60 Supper: at Abeu~ ndies.
| 20.45 Dask te Abeu-Zo elma
he Pridey 2md Pebreuary 1979 ; |

a.m. .00 Dresk-fast at A eu-Zeneima.
9.00 Centimuing the - 1sit of the site.
12.09 Return back te ; beu-3udies.

p.m. 12,30 Lunch at Absu-R:dies, |
14.30 Departure te Care , -
15,30 Arrival te Cair Adrpert .

16,30 Arrival to ¥ead quarter ef the Ce. at Caire .

BEST AVAILABLE COPY



SINAT MANGANESE COMPANY

List of the avalls:le decumerts

A)  F11 centalns : (Bnglish) ' -

~ Repert dn Fe.Mn. plant in A.Z,.
- Substantive terms of Refsrance (presented from U,N.)
~ Repert of the shert techricsl advisery misslon te S.M.6.

cencerming ‘the restoratiens of the A.Z, Fe Mn, plant (pre-

sented Yy BT, mm sn Senier Interregienal adviger of (mno). .

& Survey and darage repsri ¢n gas Turblne pewsr statien of the _
S.M.C. 4in A.Z. ( presentei by Brewn Beveri and Ce. ) Jure 76..~i

- Roport en Technical inspectlen af the Fe.Mn. plant at “‘.‘..Z. byl
Elxem - S_pi.gemrket s in Nov.' 76, o

- report ' '
- 'l‘ochn:!.cn& frem m‘i@mx in 900.1960

B) Fi1 centains : (Arabic)

- Technlcal repert conceminv the cempa.n:ya a.ctiv‘.!.ties in smu:
{ borer 1967 .

Technical repert concerning the'Mn. ore reserves in cmiszua

area .

- Technical repert absut the depesites im SIMAT .,

- Technicsl repert abeut the develepment and ea:ploitatioi of
Mn, ere in Oxleyma ar’s written by- the Britigh expert geelegy Z.

AP PORD . (ENGLISH Y . |

in SINATI -

c) Fil frem THE EGYPTIAW GEOL(X}ICAL SURVEI AND MINING AUTHORI['I

conatins : (Arabic ) .

- Technlcal repert en the manzanese ore reserves in wes
contral SINVAI till 30 june 64.

- Repert cencerning the inquirs froem manganése ere te Ferro-

manganese plant,

Owji/- The full chemical analyses: of the different guades of Mn,ere
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SINAT MAGNANESE CO.

I.

2,

3.

4o

5‘

°.

1e,

)
b)

List Of Available Becunents

A o e

ri containu t ( InArabic)

a, Report a,btut re-planning A.Z,
¥, Rough plene shewing activily areas ef the Ce,

Ce 9> ’» ») ) 2 '

¥11 centains 1 (In Arabic)

2, Repert gheut the impertance ef megkingdn industrial rezien in
SINAY

b, Repert of the indusirial cemmittee abeut Fe.Mn., Preject.

c. Report of the Financial end cermities abeut Fe.Mn,Project.

o, Ropoert of the general comnmittee gvent the Fe,Mn, preject &
pever statien and distillatien plant.

f. Report gbeut the pezsibilities te uame natural gases at 03.1
field in Abeu-Rudies, :

Je Primery report in E"ectricity fer Fe Mu, , Tin legd and £ -
INnenite prejeet ., '

k. Report of the Pwer coxmittee saheut the tender study ef Ele-

ctric pewer and 6.:'.stillatien plant, presented te 3inai Manga-
rese Ce,

i. Prinal'j' layeut of A.Z,

'Contr;ct. of excuting -the erection of the civil structrume of

Fe.Mn, Plant. (Arabic)
General specification and cenditiens fer tis Fe.Mn. build.ing *
(Azgpic) . .

Fil containg : ‘fewwhdixt) (Englieh)

8) Repert en Fo.Mn. Plant., in Abeu-Zeneima .

b) Baport on Sinal Swelting yreject written vy GOMBELL ,GIFFDB.D
& MORTON Ltd,

c) Supstaintive toerms ef referrenss .

Anmardment te the centract eof civil erectien of the Fe Mn, Lcaiixg
plateferm in the harbeur er A.Z. (Arabic) .

Fil centeins : (Arabic)

Seme ceresspendances and affers concerning the © dérinking water
punp stetien . .
¥11 containg :{ English )

Equiymew> epecificatiens fer a gas turbin electric generating
station presented by westing heuse electric internatienel Ge.
F11 centains 2 (Bngiigh)

Tender fer the pewer and water élstillatien plant presented Wy
The Trgctor and Engineering Ce,
ril contains (Arabic)

Exocition of sanitery and ére’nape system preject in A.Z.

Fi1 con‘c;ains t (Bnglish)

Cenditiens of tender and specificatiena fer the epwmis supply
erd eractien of ani{ Klectric jewer statlien and water diatillati.n
plant at A.Z. presentei Wy tle Tracter and xnzineering Ce. Cl
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II.

I2.

Is.

" 2e
Y1l centeins : (Arabic)
Time scheduels fer eacecuting the preject .

Thirteen fi1s centains the cslculstiens sheets of the fo]lcwing QEnglilh):

2, Foupdatien .

b. Retary kiln.(emoke ghezker) and stairs in s.c.
c. Furnace building slab § Bea s.

d,  Column leads .

€, RBar li‘tso

f. Furnace building glab . :

e Steel feundatlen atructuma

ho ?rma °

i. Eins.

Jo . Tepping and backing hell .

u. Fleor elev. ‘
Xe Starways — crushifng table - water tank ., etc.
l. X{ln feundstien — Retary kiin - the chi'!uv

ril centeins ( Arabic & English) 4
Correspondanceu and reperts gbeut the wind and test ef the so:!.ll in A.Z. -
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SINAT MANGANESE CCMPANY,

List of the available dicumats o ncerning

the Ferre-manginess plant .

" We have the drawings of the .follewing : - (English )
- Genergl lay-sut of the pewer statien .
~ General lay-eut of the A,Z. pert. |
~ Retary kiln plant.
~ Tapping ard paokj.ng_ hall
- Furnace .
~ Cenveyer ,
- Pig casting machine. _
~ Foundatiens.
- Electreds.—
_ Gas cleaning plant.
~ Crushing plant, _
~ Suspenslens fer telepher tra.ck .
~ Tapping platferm .
- ‘Pouor statiens .

N.u_: . .
——  The tetal mmber ef the drawiris are mere than 185,
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2.
3.
A

Io.

1L,

13.
I4.
15.

List ef the plang and maps cenverning
the Margarese Mises .

Desc,

Tepegraphic map the gemaral liy-eu’ ef the minas .

Contour map te Om.Rapma

Map showing the Ranfall drainage 131 Om.Begma and A.Z

Topographic nap shewing the whele “icences and leases

issued to the e,
Arial Repewaxys projeet
Excuting drawings far the tyser bpies (4 drawing)

Werking plare te preductiens lease Ne,29I-300

> » . ’ > 293

- | | sy 298299

> » : s 296297

sy o , s 26I-915
S : I . OT4

’ > o 3 Raxauj Zone

’ » | > Area 45 o

Map shewing the pErierities fer t:» arlal phetes

PRrierity I.
’ - I,
’ ‘III.

Plane shnrlbg the ore reserve: in “he productlens
lease 291-300

Igepack map

Net 3 the above mentiened maps and planes are in Arabic .

BEST AVAILABLE COPY
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Meteorological Data



(Fox'x No.73, M.A.) . THE EGYPTIAN METEOROLOGICAL AUTHORITY
SV\EZ- |
. G.0. Qovt. Prioting Offices 4366 A, 1979-7000 ex.
JaNuary |FEBRUARY Maxca APRIL May Jung Jovy AugusT |SepreMBER| OcropeR |Nuvesnrr| DEoEMBER

RZ7
PMI ot

AT | b0 | 180 | THoo[BaTo 27.5 1289 |=8.7 |27 ° |zewz | 20,40 | /578 | 18873
192 | 21ep |23 |28-7 [37:0 [33.7 [3p.27 348 [3/:8 |292 [24r6 |23 = n
to.p| o iz (142 | 193 |1rn|23-8|2eps |26 /5.9 657\ 118 | v -
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4]

Mean Lol ameant of fain | 5°c | 0.3 |26 [ 6.6 |26 (o0 0.0 oo oo |62 |te {7123 [u-u
Nlex. ameunt of Rain ' , | : 3 | .
Eﬂ_ cne [{y L"’”’j) 9.7 0.3 | 2.4 / e+ |22.0 | o oo |oeo |ooo |24 | 8.8 1o |6 =

2 of tﬁzyi L’f ;—'—

Tﬁélﬂlﬁ')Sﬁ'?WH . .0l 0.9 o2 | o.0 c;.o o.q o.0 | 0.6 .o |e-w 0.0 °-o“ o€ -1
ﬁr) .

Send/stosms- vis 2 leeclis)| o2 | o0 (@2 |o-1 [ef [o s [oo [os [oc0 |one |02 |om2 | tmw

5rmr[’11$192g v/s //u,(}uﬁer .8 -7 | 2.1 /-9 /5 ]ooe |oo o o o los oz |7 | n-u

Fﬂ’ﬂ . Vf‘.?(]uo (”lt/[tf) @ lo c.o c. S. o o | e.a o v O. O o.o o3 |.© 9 v-0 0.0 .n—

/1/[’521 NS =2 e (”Il’/[f)) o-7 | f-2 oot |o o 0.2 [o./ 0.6 | 05| 0.7 |[o.© /-7 0.7 | -
| Hean Susface wind speed@net) 554 [ €8 [ gy | 90 [ 9oy [7-3: S RO R S A A
N Prevaiding Winds . ww wwpw (pfy | Hefy | Ml |peln [ el [Ny (V] | Vol pe/ | 0w |

Reuasxs : Qea&scr Ce.lsius. o5 Gnﬁjﬂérz{/p__;
8 f)‘nL /rm{‘ = 1.85 kit me/‘wf .795 heut-
M= pMosTL S= Seuld E- ;,m‘ W= West .
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Climatic Data ( Abu Rudies ) Meteorological Authority
Jan.| Feb.| March Apr. May June July | Aug.| Sep.| Oct. Nov. Dec. Period

Average of Air temp. c® 16.0| 16.8( 19.2 22 25.1 27.6 28.6 129.6 | 27.9 | 25.9 | 22.1 17.6 [1961-1967
Average of Maximum Air temp. c® 20.8| 21.1] 24.1 26.9 21.7 31.7 32.3(33.1 | 30.8 | 28.7 | 26.6 22.6 "
Average of Minimum Air temp. c° 11.0| 12.2| 14.3 17.7 20.9 24.1 25.0126.4 | 24.9 | 21.9| 17.3 12.7 "
The highest Maximum Air temp. c® 28.5] 31.1| 34.3 38 40.6 41.5 | 39.5]43 38 39.4 | 37 30.3 "
The lowest Minimum Air temp. c® 6 7.3 9 10.9 15.5 21.3 22.6 |23.8 | 21.5 | 16 9 7.8 "
The average of relative humidity % 57 55 53 53 55 55 59 59 62 61 58 58 "
The highest value of relative humidity % | 96 100 96 89 92 85 90 87 92 96 93 100 "
The Towest value of relative humidity % | 22 18 6 7 10 13 19 10 21 13 i 12 17 o
The average of total quantity of rain Mm 4.8 1.0 0.2 0.2 Trace 0.0 0.0 0.0 0.0 0.1 0.2 15.0 "
The greatest quantity of rain in one day | -

Mm 8.3 3.3 0.8 0.3 | Trace 0.0 0.0 0.0 0.0 0.3 1.3 32.9 N
The average speed of surface wind Knot 5.3 7.5 8.4 7.8 12.5 13.1 13.3)12.4 | 11.4 9.4 4.4 7.2 ’

Knot 33 39 a5 39 41 39 40 41 38 38 35 a1
The predominant direction of surface wind| NW NW NW NW NW NW NW NW NW NW NW NW
The average days of the occurance of the
following phenomena :
Sand st‘om-HorizontaI view less than ‘
1000 M - 0.0 0.0 0.0 0.3 0.0 0.0 0.0| 0.0 0.0 0.0 0.2 0.2 "
Excited sand-Horizontal view more than
1000 M Q.8 1.5 3.0 2.7 2.4 2.4 1.0 2.0 1.0 0.2 0.0 0.7 "
Fog - Horizontal view less than 1000 M 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.2 "
Thunder storms 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 "
 Thick mist - Horizontal view more than '

1000 M 0.0 0.0 2.0 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 N
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Geolcgic Setting

I. GEOLOGY OF THE MINING DISTRICT

The study area is covered by rocks of the following ages from
oldest to youngest:

o
(o]

(o]

(o]

o
o

e

Stratigraphy of Carboniferous Succession

- Pleistocene and Recent: alluvial gravels and sands.

Precambrian: igneous and metamorphic rocks.

Carboniferous: sandstcnes, dolomites, clays, and siltstones
with local manganese-iron deposits.

Permo~Triassic: basalt sills at the top of the Paleozoic
section.

Cretaceous:
- Early Cretaceous represented by sandstones cf the Mukia
Formation.

- Late Cretaceous represented by limestones, marls, and
clays (Cenomanian, Turonian, Santonian, and Campanian).
Eocene: limestones and clays.
Miocene: conglomerates, sandstones, siltstones, and lime-
stones together with basalt and dolerite intrusions.

The carboniferous rocks which enclose the manganese-~iron deposits
are briefly described below:

1.

Lower Adedia Formation

This lower sarndstone formation lies on the nearly leveled
surface of the peneplained Precambrian ignecus and metamorphic
complex. No clear unconformity could be observed with the
overlying Om Bogma Formation, although Mart and Sass (1%972),
indicated a surface of unconformity in between. The formaticn
is represented by fine sandstcnes, reddish brown in color, wit
many lacustrine shallow water intercalaticns of glauconitic
shaley beds. The total thickness is about 130 m with the
following general succession:

o Reddish and brownish sandstone 70 meters
0 Greenish shaley beds 30 meters
o Red sandstone and grit 30 meters

These sandstones are harder and more compact than the upper
Abu Zarab Formation since they contain more kaolinitic cement.

According to Weissbrod (1969), the lower 100-meter thick
succession of these sandstones, with local spotty copper
mlnerallzatlon, is of Cambrian age.
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It is separated from the overlying 30-meter thick succession
of poorly bedded nonfeossiliferous sandstones by unconform-
ity. At a horizon near the top of these sandstones tur-
quoise occurs at some localities associated with film of
copper carbonates.

On local structural highs of basement rocks, generally
trending northeast-southwest, the lower sandstones are
either highly reduced or totally missing, e.g., at Gebel
Nukhul near the high reaches of Wadi Khaboba. In this
case, the younger Om Bogma Formation lies directly on
the peneplained surface of the basement.

Om Bogma Formation

This formation has a maximum thickness of 40 meters, but
usually does not exceed 20 meters. It is composed of hard
crystalline dolomite and soft marly limestone and dolomite
with lenses of ferruginous manganese materials-at the base
with few shaley and silty intercalations. According to
Ball (1916), it belongs to Middle Carboniferous, but Mart
and Sass (1972), assign a Lower Carboniferous age.

Four members can be differentiated from bottom to top:

a. Dolomite and Manganese-Bearing Member

The dolomite is crystalline, thickly bedded, and pink
in color, and shows a mosaic texture with crystals
0.5 - 1 mm. Ghosts of ooids with skeletal fragments
and/or quartz grains as cores are locally observed,
e.g., at Gebel Zobeir.

The manganese bodies lie nearly at the same stratigraphic
level as the basal dolomite and usually have abrupt con-
tacts. The manganese bodies are usually surrounded by

a zone of calcareous shale, siltstone, or sandstone that
forms a transition with the surrounding dolomite. The
base of the manganese lenses is frequently topographi-
cally lower than the base of the dolomite, filling
depressions in the underlying sandstone of the Adedia
Formation.

The thickness of this member is a maximum of 15 meters
in the non-mineralized areas, but usually is 4 to 8
meters where manganese iron bodies occur.

b. Silt Shale Member

Purple to yellow ocherous silty shales are conformable
with the lower member. The maximum thickness is about
2 meters but the average is 0.5 meters. Some crystal

aggregates of dolomite occur, e.g. Hill 8 of Om Eogma.
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The formation is evidently correlated with presence
of mineralization; otherwise silt-shale is absent.

c. Marly Dolomite and Silt Member

This overlies unconformably either the silt-shale
member or the basal dolomite and ore member, and

is represented by alternating layers of dolomite

and marl 10 to 50 cm thick. Ghost ooids and fossils
are also recorded. Silty quartz grains are common,
toward the southeast, gradually forming well-bedded
siltstone with some ferruginous lenses. The maximum
thickness in the northwest parts of the area is about
15 meters.

d. Upper Dolomite Member

This is a yellow-pink and greyish crystalline dolc-
mite, poorly bedded and cliff-forming. The formation
is best developed in the northwest at Gekel Nukhul
reaching 8 to 10 meters, but at Om Bogma it is only
about 5 meters thick.

The Om Bogma Formation shows a very marked lateral

- lithological and thickness variation. The thickness
isopach contours run roughly from northeast to south-
west, and the thickness varies from 0 in the south-
east to about 40 meters in the northeast, e.g. 5 meters
at Gebel Marahil, 10 to 20 meters at Om Bogma, and 40
meters at Gebel Nukhul.

The rock type variation is mainly demonstrated by the
clastic/dolomite ratio, whose contcurs run roughly
parallel to the manganese isopach contours. Thickening
is correlated with lower values of this ratic. The
contour of 1/1 ratio separates a detrital (silty)
facies in the southeast from a dolomitic one to the
northwest. The area of Om Bogma lies along the transi-
tion zone which contains better development and thicker
ore bodies.

Abu Zarab Formation

This formation, about 150 meters thick, is represented by sand
stone, medium to coarse grained, with lepidodendron prints.

In some places it is dark red or brown in color. Some beds
are almost snow-white and friable, where they are exploited

as glass sand. Three layers of kaolinitic clay can be reccg-
nized, passing locally into black shale and coal.

This formation is locally covered by basalt sheets (Permo-
Triassic?) that caused the immediately underlying beds, up
to 2 meteérs, to become guartzitic. At Farsh El Azraq, the
basalt sheet (Permo-Triassic?) attains 70 meters in thickness.

2-3
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In the study area, faulting is much more pronounced than

folding.
l. Folding

Locally, folding influences the Carboniferous sediments
having axes trending nearly north-south. Folding is.
most conspicuous in the central parts of the area around
Om Bogma. A late Paleozoic age (Permian ?) can probably
be assigned to this weak folding phase since the basalt
sheets covering the Carboniferous succession are not
affected.

Faulting

Four main directions are recognized in the study area:
east-northeast to west-southwest, north-northwest to
south-southwest, and north-northeast to south-southwest.
These faulting systems form a complex structural setting
with local tilting of the faulted beds and shearing near
the fault planes. These faults have a great influence
on the prominent surface relief, but faulting does not
seem to have any direct relation to the manganese-iron
mineralization. It is only through faulting's indirect
effect of exposing the ore bodies that an intermediate
relationship is noted.

Since Miocene strata have been displaced by faulting,

faulting is believed to have taken place at about the

close of the Miocene. Faulting may have occurred along
with the intrusion of the Tertiary volcanic sheets and
dikes. However, the fault systems were probably inheri=-
ted from the older structural directions developed in
the Precambrian basement. This was followed repeatedly
by rejuvination during the time period until the Miocene.
By this time the final deformation of the area had been
established and was repeated by the Red Sea tectonic
development.

Ferruginous Manganese Ores

The ferruginous manganese ores in the Cm Bogma district and
contiguous areas occur in the form of lens-.haped bodies at
or near the base of the dolomitic Om Bogma Formation. This
stratigraphic control is convincing evidence of the lower
dolomite and manganese association.

In the larger ore bodies, a scrt of zoning with a maximum of
three zones can be recognized through their different struc-
tural and mineralogical characteristics.

2-4
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The inner zone is usually massive and contains radial

- concretions of pyrolusite needle crystals. The main

ore minerals include psilomelane and pyrolusite, with
some hematite, while the gangue minerals are represen-
ted principally by montmorillonite and illite.

The intermediate zone usually forms the major part of
the mineralized body, which is massive and crossed by
veins of pyrolusite, commonly contairning barite. The
main ore mineral constituents are psilomelane, pyro-
lusite, and hematite, with minor goethite. Barite and
clay minerals are the main gangue minerals.

The outer zone is composed mainly of hematite and goe-
thite with minor psilomelane and spherulitic concretions
of pyrolusite. . Detrital quartz is common near the body

. margins.

It is clear that the manganese and iron minerals are exclu-
sively represented by oxides. Manganese minerals of a high
oxidation state, psilomelane and pyrolusite, are by far the
most dominant, while those of a low oxidation state, mangan-
ite, pyrochroite, and hausmannite, are only rare constitu-
ents. :
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II. PROSPECTION FOR MANGANESE ORES

Introduction

Prospection programs for manganese ores in the Om Bagma
district were previously sponsored by several workers.
Those who proposed prospection programs based on avail-
able geological information include Demag (1961), and
Ford (1963), and Mart and Sass (1972). In determining
earlier proposed prospection programs, methods were
based on then currently accepted hypotheses for manganese
formation.

Before describing the methodology for manganese ore pros-
pection in the Om Bogma district and surrounding areas,
data pertinent to the exploration problem are discussed
below. '

The genesis and mode of formation of the Om Bogma manganese
deposits is covered by two major hypotheses. The first
suggests a hydrothermal epigenetic or metasomatic origin
and the second a sedimentary or epigenetic origin.

The hypothesis suggesting a hydrothermal origin was fcrmu-
lated by Ball (1916), and adopted by Fennine (1231), Attia
(1956), Gill and Ford (1956), and Ford (1963). It suggests
that the ore was formed in Late Miocene through the disso-
lution of Carboniferous dolomite by thermal waters related

to volcanic activity. According to Ball (1916), these

thermal waters, ascending along fault fissures, affected

the concentration and oxidation of the manganese and ircn
carbonates originally contained in the calcareous rocks.
However, Fennine (1931), believed that the manganese and

iron compounds were carried by the thermal solutions derived
from deep acidic igneous rocks. The thermal solutions dissol-
ved the dolomite by varing degrees and deposited the manganese
and iron minerals in place. Attia (1956), believed that the
mineralized bodies were associated with the abundant faults
and volcanic dikes.

On the other hand, a sedimentary origin was first proposed
by Barthous (1923). In this theory, ores were deposited as
a result of the alteraticn by submergence of the eruptive
rocks at the beginning of a marine transgression over a con-
tinental surface of granites, schists, and diorites. How-
ever, no arguments were put forwaréd to support his theory.

El Shazly, Shukri, and Saleeb (1963), achered to the sedimen-
tary hypothesis and gave arguments in support of their modi-
fied hypothesis. The latter assumes that sedimentation of
the ore took place in a Carboniferous sea cf shallcw tc
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moderate depthk. Ircn minerals were concentrated nearer the
shoreline, while manganese minerals tended to be relatively
more abundant further away. Both are believed to ke derived
from the weathering of basement rocks. The probable presence
of a minor stratum or formation at the base of the Middle:
Calcareous Series may have played a part in the preliminary
concentration of the ore minerals. Later modifications due
to intermediate sediment changes, and tectonic, and volcanic
activity have brought the ore bodies to their actual state.
Recently, Mart and Sass (1972), advocated the sedimentary
hypothesis and recognized two stages of ore formation:

o An accumulation stage, during which manganese and iron
oxides were absorbed and finely particulate forms were
trapped in tidal pools of low mechanical energy, while
ooids accumulated in the high energy areas surroundlng
these pools.

0o A differentiation stage, during which the cores of the
lenses were enriched in manganese and the margins, in
iron. This differentiation process took place concurrently
with the dolomitization of the surrounding ooids. Bcth
processes were intermediate to sedimentary rock formations
and terminated before deposition of the overlyirng strata.

Mode of Formation and Genesis

In the present work, and based mainly on previous and recent
field observations, KECI and ACB are fully convinced of the
validity of the sedimentary origin of the deposits. However,
additional modifications and details of the hypothesis pre-
viously proposed by El Shazly, Shukri, and Saleeb are presen-
ted to support the observations recently completed in the
field.

The main criteria characterizing the studied deposits, which
represent the basis for adhering to the sedimentary hypcthesis,
are critically discussed below. The whole hypothesis on the
mode of formation and genesis is then formulated, followed by
the appropriate recommendations for prospection methods.

Main Criteria Characterizing Ore Bodies

Four major topics are briefly illustrated in the following
pages which are:

Form and stratigrarhic position of ore bodies.

Facies evolution. _

Relation between mineralization and faulting.
Structures, mineral formation, and textures in the ore
bodies.,

00O0O
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Form and Stratigraphic Position of Ore Bocdiesg

Most, if not all, previous workers agree that the mangan-
ese ore bodies occur in lenticular shape more cor less
regular in form at or near the base of the dolomitic Om
Bogma Formation. However, discrepancies between the views
of different authors should be noted in reference to form-
ing any concrete hypothesis on the ore formation and its
prospection methods.

El Sshazly (1956), mentioned that the ore occurs in the
form of lenses or lenticular beds which vary greatly in
thickness and extension. Usually the thickness varies
from tens of centimeters up to 8 m, while the extension
is only a few meters in the small lenses and reaches hun-
dreds of meters in the lenticular beds.

Attia (1956), noticed that the small lenses are usually
formed of pure manganese minerals, whereas the lenticular
beds are composed mostly of a mixture of manganese and
iron minerals.

Demag (1961), indicated that every possible form and
orientation of ore bodies occur. Common to all, with few
exceptions, is an unusually constant stratigraphic hori-
zon at the base of the middle, thin bedded, platy dolomite
unit. The ore bodies lie either superjacent tc the lower
sandstone in the areas where the pink basal dolomite has
eroded or, where present, on the upper boundaries of this
dolomite. The ore bodies may be accompanied both in the
underlying or overlying stratum by argillaceous and ferru-
ginous friable sandstone layers.

According to El1 Shazly, Shukri, and Saleeb (1963) the
deposits are of the stratiform type though tending to be
of lenticular shape, almost flat, slightly inclined, or
gently folded. They occur in the lowerpart of the Middle.
Calcareous Series either immediately overlying the Lower
Sandstone Series or separated from it by one or more
layers of a maximum of a few meters thick.

Ford (1963), indicated that economic concentrations of
manganese minerals virtually always occur either imme-
diately above the top of the lower sandstone which is
commonly known in the mines as the "sandstone pavement,”
or S.P., or separated from it by less than a meter of
"pavement shale." The S.P. is thus the most important
marker horizon in the manganese field and is the only

one worth investigating. Ford adds that the individual
ore bodies tend to be tabular and fcllow the S.P. Depo-
sits vary from a few centimeters tc ten or fifteen meters
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in thickness, averaging about 2 meters, and from a
meter or two to several hundred meters in lateral
extent. In areas of less wide-spread mineralizaticn,

. ore bodies tend to be elongated or grouped along axes

striking northeast to southwest. Locally persistent
fractures, stained with iron and manganese can be

seen in the lower sandstone near ore deposits and on
the northeast to southwest strike. In more strongly
mineralized areas the isopaches for the thicker parts
of the ore beds sometimes also trend in this direction.

Mart and Sass (1972), mentioned that the deposit comprising
lenses of manganese and iron oxides is restricted to a
6-meter thick zone at the base of the Om Bogma Formation.
The lowest member in this formation, dolomite and ore,

is composed of two rock facies: a dolomitic facies and
an ore facies. The quartz content of the dolomite
increases laterally toward the contact of the ore lenses.
The ore forms lenses in this dolomite rock facies. The
bases of the lenses are topographically lower than the
base of the dolomite and fill depressions in the under-
lying lower sandstone. They vary from 1 meter to 200
meters in diameter and from 0.2 to 6 meters in thickness.
The transition between the ore bodies and the surrounding.
dolomite is abrupt and is distinguished by enrichment in
quartz sand.

Based on recent detailed field investigation by KECI and
ACB, it can be stated that the manganese deposits of the
Om Bogma district and surrounding area occur in the form
of tabular and lenticular deposits. These belong to a
well defined time stratigraphic level, showing evident
later facies variations. The deposits are invariably
flattened parallel to the stratification, i.e., they are
stratiform bedies. 1In the rare cases where the largest
dimension of the ore body is oblique or perpendicular to
stratification, these deposits have been formed by later
secondary processes well after the main period of ore
concentration. This corresponds to the gap between the
termination of deposition of the lower member of the dolc-

mitic Om Bogma Formation, and the start of deposition of-

the unconformably overlying thin bedded platy dolomite.
In other words, the ore bodies are neither earlier nor -
contemporaneous with the lower pink dolomite member of
the Om Bogma Formation. They are most frequently adja-
cent and occur at the same stratigraphic level. This
can be explained by the following:

a. When the pink basal dolomite is present and adjacent
to ore lenses, a rather sharp contact exists with the
ore and partly underlies the cre lenses. The situa-
tion simulates filling of cavings and pits in the
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dolomite. In many cases, rounded and highly

-polished boulders of this dclomite are observed,

indicating reworking. In some cases, and in the
absence of ore, these worked declomite boulders

lie adjacent to and below the younger platy dolo-
mite sequence. The lowest beds arch up against
the boulders and the following beds become flatter
and flatter. It is thus evident that the lcwer
dolomite member has been exposed to a process of
emersion and erosion during a period of regression.
At that time there was active chemical weathering

-0f both the basement and the sedimentary cover.

Insoluble manganese and iron oxides were thus con-~
centrated in the residual phase. During the subse-
quent transgression, these oxides were driven to
the shallow water basins to be deposited in the
form of a gel. This filled the cavings and pits
produced by previous partial erosion of the basal
dolomite.

It has been discovered during the present field
investigations that in some localities, e.g., Om
Rinna and Tafeiria, manganese oxides pseudomorphose
coral reefs. It is evident that such a pseudomor-
phism cannot take place during the growth of the
reefs. Replacement has taken place later during a
subsequent period of submergence.

In some cases, e.g., at €id El Banat, the bases of
the ore lenses are topographically lower than the
bases of the adjacent lower dolomite member and £fill
depressions in the underlying sandstonre. This occurs
when ore material £fills up relatively deep erosion
pits during later submersion. In other words, the’
position of the ore in the stratigraphic succession
does not perfectly coincide with its period of forma-
tion.

The ore lenses in most cases are intimately associated
with a fine detrital facies, either underlying, over-
lying, or lying laterally within the ore body. This
detrital material must have 'accompanied the cre during
its transportation from the land weathering surface,
to be deposited together in the depressions on the
floor of the invading shallow sea.

At the plateau of Gor to the north and northwest of
Om Bogma. area, the mineralization, whose widespread
extension was indicated during the present work,
occurs in the form of more regular beds. Eut these
still have a tendency toward lateral tapering and

are underlain by a relatively thick dolomitic material
apparently with no replacement textures. This is
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material that was deposited a great distance frcm the
Carboniferous shoreline where older dolomite unit was
preserved under water during the period of regression
and thus protected from the action of weathering.
Sedimentation of calcareous (generally marly) material
was then taking place contemporaneously with erosion
in other emerged areas. During the later phase of
transgression, the ore material carried from the contin-
ental surface partially escaped deposition in the near-
est ore zones and reached the zcne of deeper waters.
There, deposition of ore material took place over a
relatively even sea floor, thus producing more regular
stratigraphic deposits with less pronounced thickness
variations. The gelly nature of the deposited ore
material would indicate a tendency towards tapering
and lensform. Contemporaneously with ore material
accumulation, dolomite deposition in these deeper
zones resulted in an intimate admixture of ore with

a dolomitic "matrix." We are confronted with a case
in which there is a seaward border to a zone of ore
deposition. Although the stratigraphic position and
form of the ore deposit in this area may appear to

be unusual when compared to the major part of Om Bogma
district, it is actually in its proper time strati-
graphic position and it was only due to local varia-
tions in the paleogeographic conditions that it
acquired such a form and position in the rock strata.

The case is much simpler in the southwestern parts of
the area (Adidiya and Marahil) where the ore forms
relatively regular beds directly overlying the lower
sandstone and underlying the upper sandstone successions.
The ore is highly ferruginous and rich in detrital
quartz grains. Located nearest to the Carboniferous
shoreline, the basal carbonates were lacking, and
chemical weathering during emersion periods was not
effective. During the subsequent period of submersion,
the ore was deposited on a relatively even floor. Sand
and silt-sized materials were actively deposited along
with the ore in these shallow zones, where iron oxides
tend to be particularly concentrated (appropriate Eh/pH
conditions).

It was concluded that the ore was deposited in a shallow
transgressing sea after a period of emergence. Therefore,
its principal control was its stratigraphic position by
time. Variations in the paleogeographic conditions within
the depositional zone resulted in discrepancies in the form
and the rock stratigrarhy of the mineralization.

Facies Evolution

All previous workers agreed that the main mangénese depcsits
in the study area cccur associated with arnd belong tc the
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doloritic Om Bogma Formation. Most investigatcrs agree
that a number of ore bodies are not wholly confined to
the dolomitic facies but also cccur in siltstones, e.g.,
at 2didiya and Om Riglien, not as cementing material

for sandstone but as ore-rich becdies. 1In the aksence of
a chemically reactive facies, the hypothesis of mete~
somatic replacement by ascending hydrothermal sclutions
loses a great deal of its basis. Therefore, the state-
ment of Ford (1963), that minerals of the host rocks have
been selectively dissolved, should have very limited
application.

The work carried out by Mart and Sass (1972), shows that
there is an intimate correlation ketween the thickness
changes and the facies changes of the Om Bogma Formation.
Three main features are recognized:

0 The manganese mineralization isopach contours run in
a general northeast to southwest direction; the forma-
tion thickens from zero in the southeast to 41 m in
the northwest, with a local thickening around the Om
Bogma mines.

© The contours of the clastics/dolomite ratio run parallel
to the manganese thickness isopach contours with a corres-
ponding increase in the dolomite content around Om Bogma.
Thus, based on the 1/1 contour, two facies are recognized:
a detrital one, mainly silty, scutheastwards, and a dolo-
mitic one northeastwards from Om Bogma.

o The better-developed and thicker ore bcdies are located
close to the transitional zone between the detrital and
dolomitic facies where the formation thickness is 10 to
20 meters.

The theory developed with regard to the lateral. facies
changes of the Cm Bogma Formation is highly consistent
with the conclusions reached in this study, after a review
of the previous data. Towards the east-southeast, near-
shore deposition was predominately detrital. In this area,
during the time of ore deposition, sandy and silty material

" was accumulated with the ore. Towards the west-northwest,

on the other hand, relatively deep water deposition result-
ed in the building up of a thicker succession of dolomite
conformably overlain by tapering ore, stratiform-bodied,
containing appreciable amounts of contemporanecusly preci-
pitated dolomitic matrix. No interruption of sedimentation
can be observed in these northwestern areas.

Still further northwest, e.g., at Gebel Nukhul and the lower
reaches of Wadi Khaboba, the still deeper waters were exclu-
sively carbonate precipitating. No appreciable amounts of
ore oxides reached these sites, and they are generally
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barren. Facies contour lines passing near Om Rinna and
Tafeiria show the occurrence cf coral reefs pseudomor-
phosed by manganese-ircn oxides. This seems indicative
of the seaward limit of the manganese depositional basin. .

In the medium water-depth zore, it is evident that the
basal dolomite member has beer subjected, during 'a rhase
of regression, to a process of mainly chemical erosicn.

Subsequent resubmersion under medium-depth waters, with

a local semi-closed inland embayment at the site of the
Om Bogma mining area, resulted in the deposition of
manganese~iron oxides. Mainly, -this occurred in the ero-

"sion depressions along the sea floor. The resulting ore

bodies are of lenticular or irregular shape with marked
local thickness variations. There is also rapid leteral
change to the older dolomitic host rocks. loreover,
water depth conditions did not permit important accumu-
lations of detritals nor precipitation of chemicals.

Thus, the following conclusion can be drawn: It may be
possible to predict partially the form, mode of occurrence,
rock strata position, relative abundance, and purity of

the ore through the facies setting, yet the
mineralization is not confined to a single facies but
occurs in a broad zone manifesting important lateral
facie changes,

Relation Between Mineralization and Faulting

Those advocating the metasomatic hypothesis suppose that
the ore deposits are always ccnnected with fault fissures

" since these serve as channels for the mineral solutions

coming from the depths. However, this belief, without
prejudice to its validity, can be seen from a different
point of view: While the area is so dissected by faults
and fissures that there are few important ore bodies that
might not be related tc a fault passage, there are many
examples of ore lenses with their greatest extent and
thickness distant from any apparent relatiocn to faulting.

Close field inspection has indicated that the ore deposits
are older than the predominant faulting in the district.
In many cases, the deposits are seen cut and displaced

by faults and even dragged along the fault planes. More-
cver, no hydrothermal phencrmena are associated with the
ore deposits, either within the deposits themselves or

at their contacts. The white clay containing alunite,
occasionally associated with some alunite deposits, is
considered to have been developed later than the ore
deposition. This was associated with near-surface second-
ary alteration to which the ore deposits were subjected
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after their initial formation.

The theory -advanced by the advocates of the hydrothermal
hypothesis - that many fault planes contain small amounts
of iron and manganese minerals - does not ccntradict the
sedimentary hypothesis. These fault ard fiscure-plane
fillings represent, most probably, cavity fillino by ore
material leached and transported by surface waters and
deposited in the fissure openings during the downward
percclation of these waters. Supporting this is the fact
that these fillings are limited almost exclusively to
levels lower than those of neighboring ore bodies, i.e.,
along the lower sandstone, whereas the upward extensicn

of the fissure plane above the ore level is usually barren.

In conclusion, it may be stated that the relation between
faulting and outcrops of ore bodies is not one of direct
cause and effect, but is rather an indirect relation. As
the main water courses in the area follow the random planes,
exposed outcrops of ore bodies are thus more noticeable
along the sides of their linear directions. The main
faulting process is clearly later than the ore formation
and the ore bodies are very frequently affected by faultg,
particularly the smaller one. Even Ball (1916), an advo-
cate of the metasomatic theory, admitted the effect of

faults on ore bodies.

Structures, Mineral Origins, and Texture in Ore Bodies

El Shazly, Shukri and Saleeb (19€3), have reported that

the normal ore mineral association in the deposits includes:
pyrolusite manganite, psilomelane, ané cryptomelane, together
with goethite and hematite. Another minor or uncommon
mineral is ramsdellite. The gangue minerals include dolo-
mite, barite, calcite, gypsum, shale, and occasionally

“alunite.

It was stated that, among the manganese minerals, ramsdel-
lite was the first tc be precipitated, fcllowed by manganite.
The main part cf the psilomelane and cryptomelane is later
than the manganite. Pyrolusite was the last to be formed,
partly by dehydration of manganite. Regeneration and re-
crystallizaticn of pyrolusite is a common feature. The
above authors noted that colloform and related textures,
which are common in the ore minerals, indicate their deposi-
tion from low temperature gels, in most cases recrystallized.

In the more recent work of Mart and Sass (1972), the large
ore bodies are differentiated into three zones:

o The inner zone is largely composed of psilomelane and
pyroclusite, with rare manganite, hausmannite, polianite,
and pyrochroite. Hematite anéd clay minerals usually
do not exceed 25%. The structure is massive, but radial

. 2=14
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concretions of pyrolusite are found loceally. -

o The intermediate zone consists mainly of psilome-
lane, pyrolusite, and hematite, with scme, up to
15% goethite, quartz, barite, and clays. The ore
is massive and constitutes the main ore reserves
at Om Bogma.

‘o The outer zone is composed mainly of hematite and
goethite with minor psilomelare. Detrital quartz
is common, and spherulitic concretions are frequent.

Mart and Sass believe that in the inner zones, manganese
minerals of low oxidation state were first formed. and
later replaced by oxidized minerals. In the outer zones
only oxidized manganese minerals were precipitated. Pri-
mary geochemical separation of manganese from iron usually
results in shallow water deposits being richer in iron,
and in deeper water deposits being richer in manganese
(similar to the southeastern and northeastern occcurrences
in the Om Bogma district). The zoned ore lenses indicate
low pH- high Eh at the rims, and high pH - low Eh in the
cores. This implies that during intermediate phases,
after the deposition of undifferentiated material, mangan-
ese migrates away from the rim and precipitates in the
cores, whereas iron migrates in an opposite direction.

The mineral-forming associations of the studied depcsits
are all of low temperature formation, with a high or low
degree of oxidation. The associations are typical for
sedimentary manganese deposits.

Proposed Model for Genesis and Mode of Formation

According to findings in this study, a proposed theory has
been developed for the genesis and mode of formation of the
manganese deposits of the Om Bogma district. The theory is
based on the previously discussed criteria taken from infor-
mation given in previous works and from current field obser-
vations. It might be emphasized, however, that the proposed
theory should not be considered as the only possible theory.
This theory is the one that best fits the available data and
presents the most convincing arguments on the subject. The
sedimentary origin theory will have tc be amended and hope-
fully will seem most likely when the exploraticn program now
in progress is completed. It is believed that most of the
principles supporting this theory are based on solid criteria.
New informaticn is unlikely to cause any significant changes.

The sedimentary hypothesis is described, as follows, in the
form of the visualized geolcgic history of the period related
to the formation of the studied depcsits. During the Carboni-
ferous era and after the hiatus following the deposition of
the lower sandstone succession, the terrain was submerged

2-15
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below a shallow-to-moderate transgressing sea with a shore-
line running roughly north-northeast to south-southwest and
with an open sea towards west-northwest. The tidal zone was
-limited in the seaward direction by coral reefs. In the
shallow waters, i.e. near shore zones, detritals were deposi-
ted, resulting in silty and sandy facies. Further seaward,
and up to the reef zone, some detrital material deposition
occurred. Beyond the reefs, more active carbonate rock preci-
pitation resulted in a thicker succession of purer carbonate
beds.

During subsequent regression, a new shoreline was established
far from the coral reef. Erosicn started to the south and
southeast, and further northwest, sedimentation continued.

- The erosion, mainly of a chemical nature, created an irreguler
surface with pits and caves. Leaching of the different rock
types resulted in accumulation of a residual rich in iron and
manganese.

When the following sea transgression began, the residual iron-
manganese rich material was transported to the rising shore-
line. Close to the shoreline, ore minerals were deposited
together with some detritals. Further out, the finely divided
particles of iron-~manganese minerals were trapped in the
eroded dolomite, £illing pits, caves and other irregularities
of the rock. '

In some cases, erosion has broken across the upper contact of
the lower sandstone succession causing the base of the deposi-
ted ore bodies to lie at lower levels than the contact line.
The resulting ore bodies are thus more lenticular and tend to
be irregular, with rapid thickness, shape, and grade variations.
The isopach and facie contour distribution of the Om Bogma
district, as studied by Mart and Sass (1972), points toward a
local, semi-closed embayment of the sea at the locaticn of the
Om Bogma mines. There, ore deposition would have been mcst
pronounced. The older coral reefs which were bordering the
tidal zone were also important loci of ore deposition, and of
pseudomorphism with the filling of the animal structural
cavities.

Further northwestwards, until the start of deep waters, the
material rich in ore minerals was precipitated on a rather even
surface of older impure dclomites. This produced reguler
stratiform ore bodies with relatively consistent thickness

and grade. Deposition of carbonate material in these deeper
zones resulted in an intimate admixture of ore dolomite consti-
tuents. The iron is, then, expected to be comparatively low.
The available ore material has apparently precipitated in this
zone, in such a manner that no significant deposits were formed
in the deeper zones.

2-16
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Once the source of ore material on the land was exhausted, only
some shales and siltstones were carried toc the sea to be deposi-
ted mainly in the near-shcre, shallower waters, ccnformably over
the ore bodies and enclosing rocks. In cdeeper waters more
carbonate chemical facies continued tc ke deposited. Inter-
mediate changes resulted in the redistribution of the collec-
tively depcsited iron and manganese oxide gels which adapted to
the physio-chemical conditions. Zoning of the ore bodies
resulted. The inner zones were enriched in manganese and the
outer zones enriched in iron. Dolomitization of the enclosing
carbonate rccks may have taken place contemporaneously with the
secondary differentiation of the ore bodies.

Later, near-surface modifications in the ore bodies tock place
due to recrystallization, to tectonic effects, and to vulcani-
city. Surface waters locally leached some exposed ore lodies
and deposited the iron-manganese oxides out of solution along
some of the open fault and fissure planes at lower levels.

Proposed Principles Guldlng Prospection in Study Area and
Contiguous Areas

A successful prospection work depends principally on three main
factors:

o The presentation of a logical theory for the mode of forma-'
tion and genesis of the prospected ores is required. The
hypothesis should explain most, if not all, of the geologic
observations, and account for the discrepancies in the mcde
of occurrence and geologic setting between various lccations
within the mineralized district.

o A very good understanding of the geology of the prospected
area is necessary for a comprehensive extrapolaticn of sur-
face observations to the subsurface. This should be combined
with regional observations, a detailed and critical inspec-
tion on a small scale of the rock outcrops, and structural
studies in the prospected area. Associated geologic mapping
and profile construction are necessary and should require a
great number of outcrop sketches.

o Lastly, a well-conceived prospection program that supports
both the hypothesis and the geology is indispensable. - The
choice of the areas to be prospected in detail and the methods
to be applied should be based on theories developed from
geologic observaticns related to ore formation.

Based on the advocated theory of ore formaticn in the contigu-
ous and study areas, general principles can be formulated that
help to define the prospection program. These principles. are
based on the observation of regional geologic features. When
precise, local, detailed knowledge cf the geology is available
for a defined area, a well designed exploraticn program will
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result. However, the exploration program should conform to
the broad principles developed by field investigations and
discussed below.

Manganese mineralization appears to be characterized broadly
as: T

0 Dolomitic occurrences associated with a carbonate facies.

o Sandy occurrences having a sandy or a silty facies.

0 Manganese in isolated occurrences in small low grade
guantities.

Theory indicates that manganese mineralizaticn represents

a well defined time unit, but its rock strata position has
only local significance. Related to the sandy or silty
facies is manganese in the southeast areas occurring and
interbedding between the lower and upper Carboniferous
sandstone strate. In the northern area, manganese is found
overlying the Om Bogma basal dolomite formaticn, occurring
at the same relative elevation as the Om Bogma Formation,
or cutting across the top of the lower sandstone. The
latter is defined as the "sandstone pavement," S.P., by
Ford. Toward the northwest, the ore is underlain by silty
and sandy dolomite covered by a thick succession of dolo-
mite capping. The overlying dclomitic rocks frequently
contain a matrix of manganese minerals that may contain low
grade dolomitic manganese mineralization.

Variations in the rock strata succession comprising the
manganese mineralization are a reflection of the changes

in the paleogeographic conditions during the period of
manganese deposition. The position of a locality relative
to the o0ld shoreline, and the limits of the tidal shallow
water zone in the basin of deposition, are highly determina-
tive in the ore formation, its gquality and quantity, and

the enclosing rocks.

The structures, mainly faults, are of secondary effect cn
the mineralization. It is in the dislocation of the ore
lenses and beds that faulting plays a role determining
final configurations.

It is only through understanding the detailed geolcgy of

a .given area that successful exploration can be undertaken.
With a good understanding of ore genesis and a detailed
geological map with relevant sections, one can formulate

a reasonably logical program for prospection. Gocd identi-
ficiation of rock varieties and structural detail are use-
ful in mineral target identification.

The summary of the sedimentary theory for ore genesis has
given rise to an interesting shape for the study area
(Figure 2-1). The various mineralized areas have been
dotted on a map using the three main category definitions.
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The isolated occurrences represent local ccncentrations of
ore material escaping deposition after reaching relatively
deep waters. The physio-chemical conditions are not appro-
priate for concentration of manganese ircn oxides and the
formation of deposits.

Inspection of Figure III.E-1l 1nd1cates two main areas likely
for detailed prospection:

o The area to the south of El Qor and north of Wadi Baba,
which may prove to contain high or medium gquality ore
with important reserves. A short-term program of pre-
liminary prospection in this area can highlight its
potential. It is recommended that such a preliminary
prospection program be implemented as soon as possible.

o The area of Farsh El Azraq, north of Wadi Saazho and
south of Abu Zarab (covered by a thick succession of
upper sandstones and basalt). Although this area is
promising for finding good quality ore and important
reserves, the thick cover renders its prospection
relatively costly and should be a long term target.

On the other hand, it is almost certain that the vast
areas of El1l Qor, Gebel Nukhul, El Queir, and Dibbet E1l
Qeri seem to be barren of mineralization. A few deep pits
would assure the validity of this assumption. Toward the

.east and southeast, the field inspection has already proved

the absence of ore occurrences.

It has been concluded, from study data, that the manganese
mineralization as a whole lies within a zone, at its maxi-
mum 10 km wide, running roughly northeast to southwest with
two sinuous flexures. The southern boundary of this zone
roughly represents the shoreline of the depositional base-
ment. The northern border corresponds tc the limit of the
water depths appropriate for manganese-iron deposition,
i.e. the tidal zone. The finding of pseudomorph coral
reefs along this northern border, e.g. at Om Rinna and
northeast of Abu Thor, is corroborative criteria.

It is worthy of note that most of the mineralizaticn locali-
ties in the southeastern parts of the mineralized zone belong
to sandy-type occurrences. This most southeasterly strip

is believed to correspond to the shallow waters, with rela-
tively high mechanical energy, high eH, and low pH. Iron

was precipitated here more dominantly tharn manganese in a
silty and sandy facies.

Along the northern border of the mineralized zcne, all the
minor manganese concentrations lie dispersed among nearby
dolomitic occurrences. This can be explained by a relatively
rapid deepening of the basin waters beyond the reef line.
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A. Location

The total area, embracing SMC mining leases, is located
between

Latitude Longitude
27° 55 oo | 33° 18* oo"
29° 04* o0". 33° 26* oo"

The number of leases for manganese ore exploitation is 27,
while the main mines are:

O The lease 288 area 8.
0 The leases 296 and 297 area of Abu Hamat Shemal.
0 The leases 293 and 402 area of Abu Thor.

Historical Review

Petri mentioned that three manganese oxide samples had been
found in ancient Egyptian sites. These samples were described
as follows: '

o The first sample of wad . type which is clayey uncrystalline
manganese dioxide dates from the 12th dynasty.

0 The second sample of pyrolusite dates from the 18th dynasty.

o The third sample of psilomelane is of unknown date. It
may or may not be ancient.

Manganese oxides were used in ancient Egypt to give glass or .
glass glazing a red-purple color. Pyrolusite was used in color-
ing a torb during the 12th dynasty. It was also used as eye
powder.

The geologist Barron, working for the Egyptién Geological Sur-

veying Department, discovered the manganese deposits in the

southwest part of Sinai between October 1898 and March 1899.

In 1907, he published a report on the topography and geolegy
of the southwest part of Sinai. This included general geology,
and a description and analysis of the deposits of manganese
and iron. In 1910 the first prospecting license for manganese
was issued. .

Ball (1916) found four prospecting adits on the west side of

Gebel El Ramsy and illustrated their exposed section in his
book. These adits were presumably made about the end cf the

Previous Page Blank
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last century. Ball planned the first mine layout of the
Sinai Manganese Company. Presumably the approximately
7-m-deep pit in the embayment of the upper sandstone in the
southwest part, as well as the fifth ané sixth tunnels in
the northeast, were part of this explcration wecrk.

During World War I, production ceased. In 1918, mining opera-

tions were resumed. An annual production of akbout 19C,000,
tonnes continued until the beginning of World War II. During

World War II, production stopped.

In 1945, mining started again.reéching an annual production
.rate of 200,000 tonnes and continued until Octoker 1956, the
time of the Suez Crisis.

In 1957, the mines and the mihe management were taken over by
the Egyptians. Production started after overceming difficul-
ties and reached about 750 tonnes per day until June 1967.

In June 1967, production stopped again and has been suspended
until the present time.

About 5 million tonnes of run-of-mine ore is the total amount
of manganese material which was produced in the scuthwest part .
of Sinai, mainly from the Om Bogma district from 1518 to June
1967. '

Before nationalization of the mining industry in 1961, private
companies and individuals rather than The Sinai Manganese
Company were active in the exploration and exploitation of
high grade manganese ores and dioxides. The private sector
companies at work were:

0 Technical Bureau for Mining & Commerce (TBEMC) - Monir El
Kholy.

o Soc. Misr. Mines Union in parthership with TBMC - Monir
E1 Kholy. :

o Labib Nassim ané Sons Co.

0 Khalil Toubia Brothers Company in partnership with Monir
El Kholy. :

© Mr. Robert Hakow.
o Manganese Mining Co. - Monir El Kholy and Company.

0 Egyptian Manganese Mining Ccmpany, S.A.E. (El Kholy).
After July 1961, The Sinai Manganese Company became the only

company responsible for the exploration and exploitation of
the manganese ores in Om Bogma and its contiguous areas.
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Existing Data

SMC delivered to KECI the available documents, studies,
reports, maps, and other data relevant to this procject
study, covered by the following letters:

0 0 0 0O

No.
No.
No.
No.
No.

21/80, dated 26 January 1980
26/80, dated 3 February 1980
27/80, dated 17 February 1980
189/80, dated 21 February 1980
47/80, dated 10 March 1980

These documents are classified as follows:

1.

Mapping and Weather

O O 0O O ©°

Aerial photographs and mosaics.

Forty aerial photographs - scale 1:40000.
Four mosaics - scale 1:50000.
Triangulation points in study area.
Meteorological data.

Geology, Ore Reserves, and Mining Rights

o

Technical report concerning SMC's activities in
Sinai before 1967.

Technical report ccncerning the manganese ore reserves
in Om Bogma area.

Technical report about the deposits in Sinai
Technical report about the development and exploita-
tion of manganese ore in Om Bogma area written by
the British geologist, Stanley Ford.

The full chemical analyses of the different grades
of manganese ore in Sinai.

Technical report on the manganese ore reserves in
west central Sinai until 30 June 1964,

Report concerning questions about the manganese ore
going to the ferromanganese plant.

World production of manganese and ferromanganese
alloys.

Topographic map for the general layout of the mines -
scale 1:50000.




] 3 1 J ..o o0 oOooaasa .o oo 3o g

. KAISER

ENGINEERS

Contour map of Om Bogma - scale 1:12500.

Map showing the rainfall drainage in Om Bogma and
Abu Zeneima - scale 1:50000.

Topographic map showing all licenses and leases
issued to The Sinai Manganese Company =- scale
1:50000.

Construction drawings for the tower bases.

Working plan to production lease No. 291-300 - scale
1:2000. :

Working plan to production lease No. 293 - scale
1:2000.

Working plan to production lease No. 298-299 - scale
1:2000.

Working plan to production lease No. 296-297 - scale
1:2000.

Working plan to production lease No. 861-915 - scale
1:2000.

Working plan to production lease No. 914 - scale
1:2000.

Working plan to production lease No. Ramsy zone -
scale 1:2000.

Workihg plan to production lease No. Area 45 - scale
1:500.

Map showing the priorities for the aerial photos scale
1:100000. . '

Priority No. 1 - scale 1:5000.
Priority No. 11 - scale 1:5000."
Priority No. III - scale 1:5000.

Plan showing the ore reserves in prcduction lease Nc.

- 291-300.

Isopach map - scale 1:2000.
Map No.'3/5 of Ain Abu Hamata Nahman area - scale 1:5000.

Map No. 4/6 of M.P. License 613 - scale 1:2000
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Map of 10 Zone - scale 1:3000.

Map No.
Map No.
Map No.
Map No.
Map No.
Map No.
Map No.

Map No.
1:500.

4/9 of ‘Nahman area - scale 1:5000.

4/8 of Nahman area - scale 1:5000.

4/7 of Nahman Hill B - scale 1:2000.

4/12 of Wadi Nassik area - scale 1:2000.
5/37 of lease 9 - scale 1:500.

4/32 of lease 9 upper area - scale 1:500.
3/26 of lease 170 - scale 1:500.

5/20 of lease 9 main south area - scale

Ferromanganese Plant

(@]

(@]

Report on ferromanganese plant in Abu Zeneima.

Substantive terms of reference (presented by U.N.).

Report of the short technical advisory mission to
S.M.C. concerning the restorations of the Abu Zeneima
ferromanganese plant (presented by B. R. Nighwan,
senior interregional advisor of UNIDO).

Survey and damage report on gas turbine pcwer station
of the S.M.C. in Abu Zeneima (presented by Brown Bovari
and Co.) June 1972. :

Report on technical inspection of the ferromanganese
plant at Abu Zeneima by Elkem-Spigerverket, in MNovember

1976.

Technical report from Electrokemisk in December 1960.

Report about the importance of making an industrial
region in Sinai.

Report of the incdustrial committee about ferromanganese

project.

Report of the financial committee about ferromanganese

project.

Report of the general committee about the ferrcmanganese
project and power station and distillation plant.
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Report about the possibility of using natural gases
at cil field in Abu Rudeis.

- Primary report in electricity for ferromanganese, tin,

lead, and illmenite project.

Report of the power committee about the tencder study
of electric power and distillation plant, presented
to The Sinai Manganese Company.

Primary layout of Abu Zeneima.

Contract for construction of the civil structure of
ferromanganese plant.

General specification and conditions for the ferro-
manganese building.

Report on ferromanganese plant in Abu Zeneima.

Report on Sinai smelting project written by Cambell,
Gifford & Morton Ltd.

Substantive terms of references.

Amendment to the civil work contract for the ferro-
manganese. loading platform in the harbor of 2bu Zeneima.

Correspondence and offers concerning the potable water
pump station.

Equipment specifications for a gas turbine electric
generating station presented by Westinghouse Electric
International Co.

Tender for the power and water distillation plant pre-
sented by the Tractor and Engineering Co.

Construction of sanitary and drainage system project
in Abu Zeneima.

Conditions of tender and specifications for the supply
and erection of an electric power station and water
distillaticn plant at Abu Zeneima presented by the

"Tractor Engineering Co.

Time schedules for constructing the project.
Calculation sheets of the following:

- Foundation.

- Rotary kiln (smoke chamber) and stairs.
- Furnace building slab and beams.

- Column loads.

- Bar lists.
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- Furnace building slab.
~ Prames.
- = Bins.
- Tapping and kacking hall.
- Floor elevation.
- Stairways, crushing table, ard water tank.
- Kiln foundation, rotary kiln, and chimney.

0 One hundred fifty-eight drawings concerning the
ferromanganese plant.

0 Sixty-four drawings concerning the ferromanganese
plant. :

4., Inventory Reports

The inventory.reports dated 1979, covering the SMC's
facilities at Sinai were delivered.

5. ACB References

ACB forwarded to the study team its likrary's available
references about this project. These references follow
this report.

SMC Declared Manganese Ores Reserves

The reserves at Om Bogma mines are classified into three cate-
gories:

O Proven reserves.

0 Probable reserves.

o Possible reserves.

The proven reserves are found in two groups. Group number 1
includes the production areas which have accessible transpor-.
tation methods such as aerial ropeway or trucks. The follow-

ing table shows the proven reserves at various such production
areas: -

Area Reserve - Average Units
1000 tonnes Mn% Fe$ Mn Fe
286 3 16.0 37.0 48.0 111.0
288 308 19.5 38.4 6,006.0 1,827.2
296 30 21.9 38.0 38.0 1,140.0
292 52 ' 28.3 T 27.7 1,471.6 1,440.4
TOTAL 393 20.8 36.9 8,182.6 4,518.6
2-31
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Area Reserve

1000 tonnes

291 251
Ramsy 364
401/402 30
294 ' 64
298 230
861 231
658 21
293 104

Total 1,295

Total 1,688
Proven
Reserves

as follows:

Proven Reserves
Production Areas

Probable Reserves
Possible Reserves

duce high-grade ore only.
proven reserves at such prospecting areas:

- Average

Mn$g Fe%

20,7 33.3
16.6 36.3
22.3 31.5
30.5 25.4
17.2 38.6
21.1 33.9
22.1 33.9
36.2 20.7
20.9 34.2
20.8 34.8

Prospecting Areas

Total

393,000
1,295,000

1,000,000

1,330,000

4,018,000

Group number 2 includes the prospecting areas which can pro-
The following table shows the

Units

Mn Fe
5,194.6 4,065.8
6,060.0 13,237.1
670.8 946.8
1,950.7 1,925.1
3,956.6 8,754.3
4,986 .6 7,841.4
464.1 711.9
3,765.0 2,154.3
27,048.9 44,336.7
58,855.3

35,231.5

tonnes
tonnes

tonnes

tonnes

tonnes

E. S8SMC-Declared Chemical and Physical Characteristics

manganese ores.

Table 2-1 on the following page shows the chemical analysis of

There are approximately one million tonnes of probable reserves
and approximately 1,330,000 tonnes of possible reserves.

The total proven, possible and probable ore reserves calculated
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, TABLE 2-1
CHEMICAL AND PHYSICAL CHARACTERISTICS
THE SINAI MANGANESE COMPANY
MANGANESE ORES
L CHI:MICAL ANALY;EbE____;_ T T
: Inpaullmu Jist &, 3 MANGANESE DIOXIDE
Components Iron Ore ¥ang. Dre ¥a. lm Ko, I‘lre
{ ; (Approx ) | ( Appraz ) Ceate | [ Ceada 0 | Crade M1 | Crade IV | trataly
" °,-.. % 2 I~ % ® %, x
eng. Dioxide 82.760 @ 19| 65531 67.770 -| RORT0 | AR700 [R7.780 | 1m0 | 74 si
ang. Oxide 070 : 400 | 11180 | 3250 200 | 2.1p0 4210 1700
rrie Oxido | B1.470 a4 1745 | 0.700 L4930 | 1000 | w00 | 8360 | 3800
Twus Oxlde : - - - - -
A{mmna 2380 | - 2380 1.500 | 900 .550 300 { 1100 | 1.240 80
tanium Dioxide - - 010 | _oaz .010 006 | 010 025 020
8llicn . BB | bR | somo| 1360 | 200 570 | 480 000 00
cium Oixde .780 780 | 1500 | 1.450 450 050 | .030 .080 4.78:0
agnestum Oxide .100 .100 200 .250 .550 380 [ 300 200 | 1.760
Birium Oxide .400 4001 1.000( 1.300 = | 1680 | 2600 | 2500 | 1.250
rium Sulphate .800 . 800 576 015 | .200 100 - 1.440 | 1.900
pper Oxide 050 050 050 [ .050 .088 163 | .075 .225 | 075
d Oxide -070 .070 | Trace - | Trace 040 | .130 020 |+
¢ Oxide Trace | Trace 400 ) .550 | .450 | 220 | .220 | .320 .15%
| Nitkel Oxide Trace | Trace -010| .010 .030 .030 | .020 .030 020
balt Oxide Trace Trace Trace — | ‘Prace .030 .032 040 R
ic Oxide -015 015 020 | -025 005 | .0¢5 | .015 .018 01
jum Oxide *100 100 -200 | -300 -420 .200 | -200 -050 .63
_ sinm Oxide - 300 -300 -300 | -410 -280 .370 | -700. 430 €.
- Phosphigric Anhydrite| - 236 -236 -200 | -385 -070 046 | -046 .142 083
: Sulphuric Anhydrite *250 - 250 374 | - 225 -027 123 | - 067 206 274
Caj‘bmic Anhydrite *120 +120 *200| -300 +100 - - - 5250
. Molsture 3.250 3.250 300 | 3.000 3020 2.880 | 3200 2.750 1150
! Unfetermined | 049 | 0494 -040) -097 | -1300 | -013 | -005 | -664 | .008
;'roth 100. — = [ 100. — 000. — 100 — |100. — }00. — [100. — [100. —
! Maganese 21460 | 19. — | 43690 | 51.51 59.340 | 58.330 |57.200 | 55.150 | 48.680
! Iron 36030 | 38. — [ 11.330| 685 .230 700 | .630 | 2350 { 2700
i Phospherous 051 [ .051) .087| .s810 | .031 .020 | ,020 | .062 038
|
i MECHANICAL CONDITION
Lumps ( more than 2,5 inches ) Rubbles Fines
v
: . Manganiferous Iron Ore ) 35% . ( '1°"‘ 7;2"°'5) ( "30';6'" 5°)
Fine Manganiferous Ore - - 100y,
427% Manganese Ore Not more than 5 . '
. 48% Manganese Qre Not more than 5" 2-33 ]
_ | Manganese Dioxide _Lumps of 4 inches - ;
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IV. MINING RIGHTS REVIEW

Introduction

The Sinai Manganese Company, in -its letter no. 37/80 of March
3, 1980, has indicated its mining rights in the study area.

ACB verified the accuracy of the given data about SMC's mining
rights with the regulatory authority which is the General
Administration of Mines and Quarries, Ministry of Industry

and Mineral Wealth.

- The mining fights of SMC in the study area are summarized in

the following table.

Number of leases/contracts ' Purpose
27 Manganese exploitation
White clay exploitation
8 Kaolin exploitation
1 Gypsum exploitation
5 White sand exploitation
22 Land contract
2 Pipeline contract
1 Aerial ropeway contract
1 Telephone cables contract
1 Railway contract I
3

Jetty contract

Ferruginous Manganese Ores Mining Rights

According to law 86 for the year 1956, SMC is granted by the
Egyptian government 27 mining leases for the exploitation of
manganese ores. Two mining leases were granted for the exploita-
tion of manganese ores. Two mining leases were granted for

the exploitation of manganese and colors while 18 mining leases
were granted for the exploitation of manganese and iron, and

the remaining 7 mining leases were granted for the exploitation
of manganese.

During this study, on May 11, 1980, KECI/ACB submitted to SMC
a report on additional exploration requirements for manganese
ore in the Om Bogma district and contiguous areas. In this
report the discovery of two major areas of mineralization,
which were not yet covered by SMC leases, were registered.
KECI/ACB recommended that SMC should immediately apply for a
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prospection license or licenses which cover the two new areas.
SMC acted accordingly and applied for two prospection licenses
which, at the time of drafting this report, are under issue.

The 27 manganese mining leases' total area covers 784.61 hec-
tares, which vary in size between 70.0 and 0.35 hectares.

"The geographic locations of the 27 manganese concessions are
illustrated in Figure III.B-1 and in Table 2-2 below. After
reviewing the mining rights and making field visits to the
27 manganese mining leases, we have the following comments:

1. A Missing Mining Lease - El Ramsy (367)

Mining lease no. 367, located at El Ramsy, was not indi-
cated in the list forwarded to us by SMC in its letter

no. 37/80 dated March 3, 1980. It was mentioned in SMC's
letter No. 52/80 of March 12, 1980, concerning ore reserves.
Also, this mining lease was recorded in SMC's report on

ore reserves.

2, Mining Leases' Locations and Names

[? Some concessions are not named in official documents by
their proper locations. Several other mining leases were
granted under the same location name. This formula for

[] naming mining leases causes confusion. Table 2-3 shows

the official name of each concession and the proper known
name.

The following examples illustrate the naming confusion:

a. Example B-1

-Seven mining leases which have the location name of Om
Bogma should have been nominated by their proper location

name. The individuals of the Om Bogma family are listed
hereunder. ,

o Lease 286 Om Bogma known as Hill 5

o Lease 288 Om Bogma known as Area 8

o Lease 291 Om Bogma known as Abu Hamat Yemin

o Lease 300 Om Bogma known as Abu Hamat Shemal
o Lease 353 Om Bogma known as E1 Alluga

o Lease 354 Om Bogma known as El Alluga (also)

o Lease 426 Om Bogma known as Ras El Homarra

:] 2-35
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10
11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27

Mining

No.

239

240
. 253

256
265
266
267
283
286

288
291
292
293
294

295

296

297

298

299

300

311

312

353
354
401
402
426

P.L.
No.

608

608
669
669
815
instead
of 177

instead
of 179

instead

.of 183

instead
of 184
instead
of 185
instead
of 233

instead

of 234

instead
of 241

instead
of 242

instead
of 243

instead
of 244

instead
of 250

637
612
861

- 861
914
914

THE SINAI MANGANESE COMPANY

District as in
Mining lease
Wadi El1 Saaho
Gebel El-Adediya
Wadi El Lahian
Wadi El Lahian
Wadi El Saaho
Gebel Abo Kafas
Gebel Abo Kafas

. Gebel El Adediya

Om Bogma.
Cm Bogma
Om Bogma
Wadi El1 Shalal
Wadi Abu Hamata
Wadi E1 Noaman
Wadi E1 Noaman

Wadi El Noaman

Wadi El1 Noaman

Wadi Abu Hamra
Wadi Abu Hamra

Om Bogma

Wadi El Hessenia
Wadi Nassib

Om Bogma

Om Bogma

Abu Thora

Abu Thora

COm Bogma

TABLE 2-2

Dimensions

LOCATION OF MINING LEASES

Area

W L in .

Meters Meters Hectares Longitude Latitude Azimuth Remar,
200 1,000 20.00 339241 52" 28%581 00" 599301 00"
220 750 16.50 339251217 . 28°57'09" - -144°00' 00"
350 850 29.75 33924 130" 29°01*50" 90°00'00"
400 400 16.00 33%24 147" 290°03'50"  112°30'00"
468 1,000 46 .80 33924101 28958124 - 59°30'00%
350 700 24.50 33°18' 36" 28°56'21.03" -33°41'36"
600 700 42.00 33°19'20.02" 28°55'45.9"  33°41'36"
400 500 20.00 33925116.27"  28956'36.45" 127°00' 00"
215 240 5.16 33921'32.0" 28°29'15" 61°51'00"
540 927 50.05 33921 100" 29%0'13.25" 74%0'00"
700 1,000 70.00 33922123.005" 20°00'27.724" 175°24'00" °
700 700 49.00 33°18'41"  26%7'11"  110°17'58"
600 800 48.00 33°23'04" 29°01'33" 150°54 00"
300 500  15.00 33%1r50"  29°%00'06" 85°24'00"
300 510 15.30 33°21'51.989" 28°59'50.12" 175°24' 00"
470 500 23.50 33921135.018" 29°00'51.108" 90°00'00"
500 700 35.00 33°21'37.604" 29°00'34.868" 90°00'00"
300 600 18.00 33923105.65" 29°00'31.82"  60°54'00"
200 200 4.00 33%22'57.4"  29°00'31.50" 60064'00"
100 700 7.00 33922122.709" 29°00'30.962" 85°24'00"
500 1,000 50.00 33922134.0"  28958'47.00" 85°24'00"
800 800 64.00 33%3120.0"  29°01'42.0"  60°54'00"
550 1,100 60.50 33923140.9" 29°00'49.2"  60°54' 00"
550 900 49.50 33933142.45" 20°01'23.44"  60°54 100"
100 170 1.70 33°22147.8"  29°01'05.3"  46°00'00"

50 70 0.35 33%2145,7%  29%a1'11.8"  77%0'00"
100 1300 3.00 33°20'33.23" 81°29 00"

28°58156,94"
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TARIE 2~3
NAMES OF MINING LFASES
THE SINAI MANGANESE COMPANY
Mining : Duration Annual
Serial  ILease Actual Location  Area in of lease  Expiry Rent
No. No. Mining Lease Names and Known Name Meters Year Date LE
1l 239 Wadi El Saaho Cm Ratam 1000 x 200 30 6.6.1997 50.0
2 240 Gebel El Adedia Gebel El Adedia 750 x 220 30 6.6.1997 42.5
3 253 Wadi El Lahian South Lahian or 850 x 350 30 9.4.1998 75.0
long hill
4 256 Wadi. El1 Iahian Zober~Lahian or 400 x 400 30 9.4.1998 40.0
V-shaped hill :
265 Wadi E1 Saahu El Hashash 1000 x 468 30 11.6.1998 235.0
6 266 CGebel Abu Kafas G. Om Tmayim 700 x 350 30 12.3.2000 125.0
north
7 267 Cebel Abu Kafas G. Om Tmayim 700 x 600 30 16.3.2000 210.0
north
283 CGebel El Adedia Gebel Adedia 500 x 400 30 6.2,2000 100.0
9 286 Qm Bogma Hill S5 240 x 215 30 18.6.1999 40.0
10 288 Om Bogma Area 8 927 x 540 30 18.6.1999  255.0
11 291 Om Bogma Southern Abu 1000 x 700 30 18.6.1999 350.0
Hamat Yemin . .
12 292 Wadi El Shalal Wadi E1 Shalal 700 x 700 30 18.6.1999 245.0
13 293 Wadi Abu Hamata East Abu Thor 800 x 600 30 18.6.1999  240.0
14 294 Wadi El Noaman El Korba 500 x 300 30 18.6.1999 75.0
15 295 Wadi El Noaman El Beida 510 x 300 30 18.6.1999 80.0
16 296 Wadi E1 Noaman Abu Hamat Shemal 500 x 470 30 18.6.1999 120.0
17 297 Wadi El Noaman Abu Hamat Shemal 700 x 500 30 18.6.1999 195.0
18 298 Wadi Abu Hamata East Abu Zarab 600 x 300 30 18.6.1999 90.0
19 299 Wadi Abu Homata West Abu Zarab 200 x 200 30 18.6.1999 40.0
20 300 Om Bogma Northern Abu Hamat 700 x 100 30 18.6,1999 40.0
Yemin
21 311 Wadi El Hessenia Gebel Om Sylat 1000 x 500 30 9.10.2000 250.0
22 312 Wadi Nassib Wadi Nassib 800 x 800 30 9.10.2000 320.0
23 353 COm Bogma Gebel El1 Alluga 1100 x 550 5 4,11.1983
24 354 Om Bogma Gebel E1 Alluga 400 x 550 5 4,11,1983 250.0
25 401 Abu Thor Southern West 170 x 100 30 6.1.2006 40.0
. _ Abu Thor :
26 402 Abu Thor Northexrn West 70 x S0 30 6.1.2006 40.0
Abu Thor ’
27 426 Qnm Bogma Ras El Homarra 300 x 100 30 4,11.2007 40.0
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b. Example B-2

The mining leases (239 and 265) are named Wadi El1 Saaho.
Wadi El Saaho is a very long wadi, hence the name does
not define exact location. Accordingly the concessions
are known as Om Ratam and El Hashash respectively, these
names describing location properly.

c. Example B-3

Two mining leases (266 and 267) are named Gebal Abu
Kafas, although they are not located near Gebal Abu
Kafas. They are located in an area known as Om Tmayim.

d. Example B-4

Two mining leases (253 and 256) are named Wadi El Lehian,
an area to which the manganese ore is hauled. The known
names are the following:

o L 253 - the South Lahian or the long hill.

o L 256 - the Lahian-Zobeir or the V-shaped hill.

e. Example B-5

Four mining leases are named Wadi Noaman but known as
follows:

O L 294 - El1 Korba
o L 295 - El Beida
o L 296 & 297 - Abu Hamat Shemal

f. Example B-6

Two mining leases (298 and 299) are named Wadi Abu
Hamat, but known as Abu Zarab after Abu Zarab hill.

g. Example B-7

Mining lease 311 is named Wadi El Hessenia, this being
far away from the location of the mining lease. Hence
it is known as Om Sylat after Om Sylat hill.

Northwestern Corner as a Claim Corner

According to the mining lease contract model stated in law
no. 86 from the year 1956, the northwestern corner of the
mining lease should be identified as the claim corner of
the mining leases. In some leases other corners were
considered for the claim corner, but not in accordance with
the law. '
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Labeling of the Location and Direction Beacons

According to law 86, the northwestern corner of the mining
lease should be identified by a claim corner built of stone
and cement. The number and name of the mining lease should
be written on the marker. Also, at a reasonable distance
another marker, a direction marker, should be constructed
and labeled.

Most of the location and direction beacons which were
inspected had no written labels to identify the number and
name of the mining leases.

Mining Leases not Including Manganese

During field studies, it was noticed that some manganese
workings are partly or wholly outside the boundaries of the
mining leases. This is true of two mining leases (353 and
354) of Alluga.

Overlapping Mining Leases

It was recorded during the field studies that two mining
leases overlap, namely leases 293 and 312.

Small Mining Leases

The annual assessment due on each mining lease is LES

(five Egyptian pounds) per hectare. A minimum rental charge
per each mining lease should be not less than LE40 per year.
Hence, the Sinal Manganese Company can enlarge the following
small mining leases, whose areas are less than 8 hectares
with the same rental charges: 286, 299, 300, 401, 402, and
426.

Land Contracts

According to article No. 37-A of law 86, 1956, SMC is entitled
to be granted land contracts required for one or more of the
following purposes:

(o]

o

o

(o]

o

Housing of laborers.

Offices, workshops, and garages.
Storage of ore.

Construction of explosives magazines.

Ore beneficiation and industrialization.

Table 2-4, below,'lists the land contract number, the district,
the area, the duration, the starting date, the expiration date,
the annual rent, and the known name of each land contract.
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TABLE 2-4
LAND CONTRACTS
THE SINAT MANGANESE COMPANY
Land Size | Duration Annual
Ser. |Contract in in Starting | Expiration| Rent
No. No. District Meters | Years Date Date LE |Known Name
1 | 122 |abu Zeneimar 18 Hectares |1  |26,7.1979|25.7.1980 | 90
2 145 Abu Zeneimal 250 x 40 1 26.7.1979)25.7.1980
3 161 Abu Zeneima] 250 x 40 1 26.7.1979}25,7,1980 Jetty~El Alfi
4 162 Abu Zeneimal 250 x 40 1 26,7.1979{25,7.1980 Jetty-El Kholy
5 164 Abu Zeneimal 250 x 40 1 26.7.1979| 25,7.1980 10 { Jetty-El Kholy
6 165 Abu Zeneima| 700 x 500 |1 26,7.1979]25.7.1980 | 160
7 166 Om Bogma 228 x 132 |1 26.7.1979(25.7,1980 15 | Ras El1 Momarra
8 167 Abu Zeneima] 269 x 150 |1 26.7.1979( 25,7.1980 20
9 168 Om Bogma 100.56 x 85 |1 26.7.1979]25.7.1980 5 | K.9-Wadi E1
Markha
10 169 Om Bogma 1200 x 600 |1 26.7.1979/25.7.1980 | 360 | Allowat El1
Markha
11 170 Om Bogma 195.63x195,5|1 26.7.1979|25.7.1980 20
12 171 Om Bogma 100 x 100 |1 26.7.1979| 25.7.1980 5 | Bir E1 Soofi
13 172 Abu Zeneima 530 x 231 |1 26.7.1979| 25.7.1980 65 | Depot 2
14 207 Om Bogma 206 x 200 |1 26.7.1979|25.7.1980 20 | Wadi Om Saka-
. ran/E1l Kholy
15 208 Om Bogma 100 x 100 |1 26.7.1979125.7.1980 5| G. E1 Marahil
E1l Kholy
16 213 Om Bogma 100 x 16.5 |1 26.7.1979| 25.7.1980 5 | Abu Natsh/
E1l Alfi
17 224 Om Bogma 540 x 350 |1 26.7.1979| 25.7.1980 95
18 225 Om Bogma 100 x 600 |1 26.7.1979]25.7.1980 | 300
19 226 Om Bogma 300 x 250 |1 26.7.1979] 25.7.1980 45
20 235 Om Bogma 320 x 270 |1 26.7.1979] 25,7.1980 40 | Abu Thor
21 236 Om Bogma 300 x 100 |1 26.7.1979] 25.7.1980 15 | E1 Ramsy
22 248 Om Bogma 100 x 50 1 26.7.,1979] 25.7.1980 5] Abu Natsh-
Budra
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Subordinate Contracts

According to article No. 37-B of law 86, 1956, SMC is entitled
to subordinate contracts which are required for one or more of
the following purposes:

o Water pipelines.

o Gas pipelines.

o Electric cables.

o Telephone cables.

6 Aerial ropeway.

o Railway.

Table 2-5 illustrates the subordinate contract number, the type,
the district, the duration, the starting and expiration dates,

the annual rent, and the purpose of each contract. SMC has
been granted five subordinate contracts.

Jetty Brection Licenses

According to article No. 37-C of law 86, 1956, SMC is entitled
to be granted licenses to erect the jetty or jetties which are
required for the exploitation of the granted mining leases.
SMC has been granted three licenses for jetty erection.

Table 2-6 gives the jetty erection license number, the district,
the duration, the starting and expiration dates, the annual
rent, and the known name of each jetty.

Other Mineral Mining Rights

According to law 86, 1956, SMC is to be granted 10 mining leases
for the exploitation of white clay, kaolin and gypsum, as well
as five quarrying leases for the exploitation of glass sand.

Table 2-~7 illustrates the type of lease, the number, the ore,

the district, the area, the duration, the expiration date, and
the annual rent of these mining leases.
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TABLE 2-5

SUBORDINATE CONTRACTS
THE SINAI MANGANESE COMPANY

Expira- Annual
Ser. Contract Type of Dura- Starting tion Rent Remarks
No. No. Contract District tion Date Date LE (Purpose)
1 25 Pipeline El1 Markha- 1 26.7.1979 25.7.1980 117.5 Water
: Om Bogma
28 Pipeline Balaim-A.Z. 1 26.7.1979 25.7.1980 260.0 Gas
6 Ropeway Om Bogma 1 26.7.1979 25.7.1980 58.890 Ropeway
3 Telephone A.Z. - 0.B. 1 26,7.1979 25.7.1980 205.500 ' Telephone
“line
5 34 Railway A.Z, - 0.B. 1 26.7.1979 25,7.1980 94.250 Railway
TABLE 2-6
JETTY ERECTION LICENSES
THE SINAI MANGANESE COMPANY
Dura- Expira- Annual
Ser. Contract tion Starting tion Rent
No., No. District Years Date Date LE Remarks
1 25 Abu Zeneima 1 26.7.1979 25.7.1980 20 Labib Nigsim Jetty
(Sinking Jetty)
2 28 A. Z, Gulf 1 26.7.1979 25,7.1980 20 0ld Manganese Co.
(Ship Loading Plant)
3 30 Abu Zeneima 1 26.7.1979 25.7.1980 20 El Kholy Jetty

(Main Abu Zeneima)
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TABLE 2-7
OTHER MINERAL MINING LEASES

THE SINAI MANGANESE COMPANY

Expira-

Area Annual
Serial Lease Lease in Dura- tion Rent
No.  Type No. Mineral District Meters tion Date LE
1  Mining 190 White clay  Wadi Budra 750 x 400 30 21.3,1995 75.000
2 Mining 191 Kaolin Wadi Abu Natsh 600 x 300 30 21.,3.1995 45.000
3 Mining 374 Kaolin Wadi Geni 100 x 500 10 9.4,1995 250.000
4 Mining 382 Kaolin El Dehissa 1500 x 500 10 10.8.1995 375.000
5 Mining 406 Kaolin El Mussaba
Salama 400 x 200 30 1.11.2005 40.000
6 Mining 407 Kaolin El Mussaba '
Salama 400 x 200 30 1.11.2005 40.000
7 Mining 411 Kaolin El Mussaba
Salama 400 x 200 30 18,4,2006 40,000
8 Mining 414 Kaolin Farsh El
Guzlan 600 x 500 30 21.5.2006 150,000
9 Mining 423 Kaolin Abu Natsh 500 x 200 30 22.12.2006 50.000
10 Mining 43 Gypsum Abu Soeir-Ras
Malaab 4000 x 3885 30 3,10.1992 150.000
11  Quarrying 145 Glass sand Wadi Budra 100 x 50 1 6.8.1980 300.000
12 Quarrying 313 Glass sand Om Tmayim 100 x 50 1 3.7.1980 300.000
13 Quarrying 320 Glass sand Om Tmayim 100 x 50 1 29,.7.1980 300.000
14 Quarrying 295 Glass sand Abu Kafas 100 x 50 1 under renewal
15 Quarrying 269 Glass sand El Khaboba 100 x 50 1 under renewal
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V. REMEDIAL SURVEYS AND MINE MAPPING

SMC delivered to KECI and ACB in two lots the available mine maps

of the leases and concessions of SMC manganese ores. After reviewing
these maps, we found that they do not represent the actual conditions
of the mines as of June 1967, the last date of mine operation.

The following list shows the preparation dates of each map which
varies from 1930 to 1963:

Serial
No. Description Scale Date
1 Lease No. 296-297 1:2000 13.2.1963
2 Lease 45 l: 500 31.12.1962
3 Lease 179 (0ld lease drive 12/13) l: 500 29.11.1962
4 Alluga District (concession 811,915) 1:2000 13.7.1962
5 El1 Ramsy 1:2000 1.2.1962
6 Lease No. 293 1:2000 22.3.1961
7 Lease 2%1-300 1: 200 January 1960
8 M.P.L. 665, 666 Wadi Nassib 1:2000 22.9.1955
9 Lease No. 170 12 W, 16 W, 20W l: 500 8.6.1955
10 Lease No. 613 1:2000 22.8.1954
11 Ain Abu Hamata-Nahman areas from 1:5000 19.9.1951
Lease 8
12 Lease 9 Main South & drive 15 areas 1l: 500 January 1949
13 Nahman area: Hill B 1:2000 25.8.1937
14 Nahman area: Areas B & C license 231 1:5000 3.3.1934
15 Nahman area: Areas A & license 228 1:5000 2.3.1934
16 Lease 95 upper area l: 500 110.8.1930

It is critical to the present study to know what changes, if any,

- should have been made to reflect actual operations until June 1967.

KECI proposed on March 1, 1980, that SMC's surveying department
begin updating these maps as soon as possible, with priority given
to those areas known to have had the greatest production activity.

On March 11, 1980, SMC inquired about the types and extent of the

mine maps which required updating. On April 3, 1980, KECI submitted
to SMC its recommendations for remedial surveys and mine mapping.
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The recommendations defined scope, schedule, and priorities which
were needed to provide basic data for the ore reserves and mine
planning parts of this study.

The proposed remedial surveys and mine mapping were as follows, in
descending order of priority:

o Update surveying and mapping for pillars and rooms in the
following area:

- Lease 288 (District 8 of Om Bogma).
- Lease 296 and 297 (Abu Hamat Shemal).
- Lease 300 (Abu Hamat Yemin).

o In the following leases, no mine maps have been provided, so
complete mine surveying and mapping is required:

- Leases 266 and 267 (Wadi Shalal).

[} Plotting all outcrops of manganese ore on topographic maps with
scale 1:500 and a contour interval of 1 meter in the following
areas: '

-~ Leases 298 and 299 (Abu Zarab - area about 1,500 x 1,000
meters) .

- Lease 253 (El1 Lahian).

~ Lease 256 (El Lahian-El Zobeir).

~ Lease 353 and 354 (Alluga).

~ Lease 312 (Wadi Nassib).

- Lease 311 (El Hessenia).
On April 17, 1980, SMC accepted, contingent upon formal approval
of U.S. AID and GOFI, the proposal for the KECI and ACB remedial
mine surveying and mapping program. The field work started on
April 21, 1980. The remedial mine surveying and mapping program
was finished on June 5, 1980. This was the same date on which
U.S. AYID informed SMC that it had approved Amendment No. 1 covering
the services of this program.

The updated maps were utilized in calculating the ore reserves and
mine planning studies.
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VI. ESTIMATED ORE RESERVE QUANTITIES

~

Ore Reserves Classifications

For many years it has been recognized that the reliability and
uniformity of the classifications for in situ ore reserves vary
widely. This economically important fact has been reflected in
various proposals for systems to classify ore reserves. The
first classification (Argall's) appeared in the United States
in 1902. Hoover's system, 1909, divided all reserves into’
three classes: proved, probable, and possible. Hoover's system
became more popular than Argall's in the United States as well
as in other countries. It was adopted in Great Britain and the
British Commonwealth in 1946. '

'Following discussions in 1943, a new system of classification

was adopted by the U.S. Bureau of Mines. This system used the
terms measured, indicated, and inferred reserves. The term
measured 1n this system calls for a computation within a margin
of error not exceeding + 20%.* On April 15, 1974, the U.S.
Bureau of Mines and the U.S. Geological Survey adopted as their
recognized terminology for mineral resources the terms proven,
probable, and possible. These correspond to the previous terms
of measured, indicated and inferred. o

The first Soviet system, introduced in 1927, identified
measured, indicated, and inferred reserves by the same three
classes but used the symbols A, B, and C. New Soviet classifi-
cation systems were successively introduced in 1932, 1941, and
1953. In 1960 the terms A, B, C, and C, were established. This
latest system is accepted as having the“standing of law.

The classification of reserves under the different headings
depends on:

o The'réliability of the estimated reserves.
o The knowledge of the geological conditions of mineralization.

1. System Adopted by KECI and ACB

The system of the U.S. Bureau of Mines and the u.s. Geologi-
cal Survey as adopted April 15, 1974, is used as the basis -

*See Mining Engineering, July, 1975, pp. 74-78, which is
included at the end of this section. :
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of the classification in this report. According to this
classification, the definition of the three categories is
as follows:

a.

Possible Ore Reserves

Mineralized material, the dimensions and grade of which
are based on geologic correlations between samples so
widely spaced or so erratic that additional exploration
is required to establish whether ore reserves are
present.

Probable Ore Reserves

An ore reserve for which sufficient continuity of
dimensions and grade can be assumed for preliminary.
financial planning, but for which the risk of failure
in continuity is greater than for proven ore.

Proven Ore Reserves

Any ore reserve so extensively sampled that the tonnage,
grade, geometry, and recoverability of the ore within
the block or blocks of ground under consideration can
be computed with sufficiency, so that the uncertainties
involved would not be a factor in determining the

positive feasibility of a mining operation. The degree

of accuracy is estimated to be x 20% by definition. 1In
addition, proven ore reserves are classified into two
types:

(1) Geologic Ore Reserves

These comprise reserves whose grade of valuable
mineral content meets industrial use specifications
and whose quantity, mode of occurrence, and other
conditions made their presence indisputable.

(2) Mineable Ore Reserves

These are equal to the geologic reserves minus the
overall losses as envisaged by the selected. scheme
of mining operations.

See Table 2-8.
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TABLE 2-8 ’g§
- aN
CLASSIFICATION OF ORE RESERVES Em
m
| ax
Soc. Econ. Geol 1957 : GDMB 1959
U.S. Bureau . .
of Mines Potential Soviet Mineable Potential
1903 1974 Reserves Mineral Union Mineral Mineral International
Visible Proven Proved Al ‘Proved A .a Visible:
Demonstrated A.2 Probable B b
Probable Probable . Probable ' B Probable
_ _ C1 Indicated C1 ‘ C1
Possible Possible Possible Inferred 02 Indicated C C2 Possible
' Prognostic. d
~NS
)
Lo~
[~
Proven : The tonnage 1s computed from its well-known dimensions and the grade determined from detailed sampling.
Probable: The tonnage is partly computed from measurements and partly deduced from projections for a reasonable distance
according to the geological evidence.
Possible: The estimation 1S based on the broad knowledge of the geological character of the deposit.
Al . ¢ The contours of the deposit are known completely and so are the technological properties. Ready for exploi-
tation. ' |
A2 ' : The contours are sufficiently exposed, the technological properties are known by large scale tests on typical
deposits. The reserves allow the planning of exploitation. '
. B ¢ The contours are approximately known and properties of the mineral are investigated by no more than a few tests.
The reserves allow the elaboration of projects.
C1 : The reserves are known from several exposures and deductions from the geological evidence. The general
properties. of the mineral are known from a few samples. Deposit allows investments for a research program.
C2 : ¢ The reserves are inferred from geological conclusions. Geological and geophysical investigations can be
started.
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a.

Ce.

B. Estimated Geologic Ore Reserves

1. Quantity

Data

The basic data for ore reserves quantity estimations
are as follows: :

o The area of the mineral body in square meters.
0 The thickness of the body in meters.
©0 The volume in cubic meters.

© The specific weight in tonnes per cubic meter.

Calculations

Ore areas are deliniated by:
O Natural boundaries.

O Estimated boundaries outlined by exploratory
openings. .

O Geologic interpretation by structure or‘exploration.

The ore reserves are calculated on the basis of their
geometric area. The method of estimating the area is by
planimeter measuring of most of the areas except pillars
which are computed by means of a measuring grid drawn on
a tracing paper ruled into squares. The grid is imposed
on the plan and the number of squares inside the contour
of the area of each pillar is counted for the area of.
each pillar. The areas of the pillars are added and
subtracted from the total area, giving the net area.

The natural boundaries of each lease were shown to the
field team by an SMC delegate. Reserves of the leases

~ shown below do not include any material from the new

exploration areas.

Thickhess

Thickness is determined by direct measurement., Provided
the measuring points are distributed, the average
thickness of a deposit segment or block is determined by
the arithmetic mean method. '

In calculating the geologic reserves the mineable
thickness is not considered.
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2.

a.

Volume

By multiplying area in square meters by thickness in
meters, the result in volume is cubic meters.

Specific Weight

For the calculation of the SMC manganese ore reserves,
the applied average specific weight is 3 tonnes per
cubic meter. The calculations by Demag in their ore
reserves estimate used the same weight.

‘ Quality

Method of Estimation

The quality of the proven ore reserves is based on the

mean percentage of manganese and iron in each block and
each mine. This figure can be derived by two methods,.

arithmetic and geometric.

If one sample represents the block, its analysis is
considered to represent the block by both arithmetic
and geometric methods.

If a block is represented by more than one sample, the
mean percentage of manganese and iron is obtained as
follows:

(l) Arithmetic Method

The manganese percentages of the samples are added
together and then divided by the number of samples
to obtain the mean arlthmetlc percentage of
manganese and iron.

{(2) Geometric Method

‘The thickness is multiplied by the percentage of
manganese in the sample. The results of the
multiplication of all the samples of the block are
added together. They are then divided by the total
thicknesses represented by samples to obtain the
geometric mean percentage of manganese of the
block. The same is done when obtaining the percent-
age of iron in the block. To calculate mean
percentage of the mine, the tonnage of each block
is multiplied by the mean percentage either for
manganese or iron. These results are added, -then
divided by the total tonnage of the mine, to obtain
the mean percentage of manganese and iron.
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3. Estimated Total Ore Quantity

a. Ore Reserves

The total ore reserves as of June 1, 1980, are as

follows:

Proven ore reserves

1,135,050 tonnes

Probable ore reserves 187,670 tonnes

Possible ore reserves

189,445 tonnes

1,512,165 tonnes

b. Manganese Ore in Bunkers and stockpiles

(1) A£ Abu Zeneima.

Stockpile of fine manganese
Ore in the main bunker

Stockpile

(2) At the Mine

-Normal grade ore in bunkers

166,754
4,987

4,020

175,761

2,670

Normal grade ore in stockpiles 22,028

High grade ore in stockpiles

Total

Grand total 1,

c. Mineable QOre Reserves

(1) Undérground Mines

1,240
25,938

713,864

The mining ore reserves are estimated
of the proven ore reserves, that is,

925,868 x.75 = 694,401 tonnes.

This takes into consideration the following factorsj

tonnes

tonnes_

tonnes

tonnes

tonnes
tonnes
tonnes

tonnes

tonnes

to ke 75%

1 - The method of mining which will be used.

2 = The method cf supporting, which will be roof

bolting.
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15.
16.

17.

Abu Thor/293
Lahian dump
Abu Thor/401-

402
El Korba
Nassib/312
Area 45/292
Lahian/253
Om Sylat
Alluga
Abu Zarab
Abu KRafas
Lahian/256
El Ramsy
Abu Hamat
Shemal
Area 8
Abu Hemat
Yemin
Hil1l 5

2,30
2.18

2.03
1.84
1.83
1.77

" 1.64

1.32
1.17
1.13

© 1.05

1.02

0.87

0.84
0.81

0.62

TABLE 2-9

PROVEN ORE RESERVES

by KECI/ACB
X 100"
Mineable . Cum

42672 u. 32004 2,30
198533 98533 2,21
20475 u 15356 2.19

£ 2000 Nil

3600 Nil
16137 u 12102 2.16
7812 o 7030 2.13
54855 o 49369 1.89
78520 u 58890 1.69
116370 u 90266 1.51
9293 u - 6969 1.50
24450 o 22005 1.47
343071 u 267303 1.20

u '

4679 u 35095 1.18
160494 u 120370 1.11
106974 80230 1.05

3000 Nil

1,133,050 885,522
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38.81
35.85

35.60

35.32
34.99

34,09

33.08

32,45

32.30

32.16

28,62

1 28.45
28.03

27.54

Cum

Fe

16.85
16.20

16.32

16.37

'16.39

18.02
19.57
21.43

- 21,47

21,90

'23.81

24.51

25,28

26,28

Tonnes

3200
1305

14589

15799
16502
21439
27328
36355
3705
3925
6498

- 6849

8052

8855
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3 - The hard dolomite roof of most of the manganes
mines. :

4 - A review of the existing old work.

(2) Open Pit Mines

The open pit mines are at Abu Zarab, Lahian, Lahiant
Zobeir, and Om Sylat, These ore reserves total.
110,649 tonnes. The mipeable ore reserves for the
open pit are estimated to be 90% of the proven
reserves, that is, 110,649 x .99 = 99,584 tonnes.

(3) .Previously Dumped Ore

There are 98,533 tonnes of ore in dumps at Lahian-
Zobeir. : '

(4) Stockpiled and Bunker Ore

‘There are 201,699 tonnes of ore in stockpiles and

bunkers.
(5) Summary
The total of the mineable ore reserves is as
follows:
Underground ore reserves 694,401 tonnes
Open pit ore reserves 99,584 tonnes
Subtotal 793,985
Previously dumped ore 98,533 tonnes
Subtotal 892,518
Stockpiled and buhker ore 201,699 tonnes
Grand Total 1,094,217 tonnes

The following table shows the present reserve tonnages

and manganese-to-iron ratios resulting from the current
KECI/ACB field work. oOut of the 27 manganese leases
granted to SMC, 14 have been calculated as having 1,135,050
t of proven ore at a grade of 27.54% Mn and 26.28% Fe.

This is a cumulative Mn/Fe ratio of 1.05:1, Converted to
actual mineable reserves, this is 885,522 t, omitting 3
areas of very small tonnages. Mining at about 70,000 t/yr,
this reserve will be exhausted in 12+ years, or typical of
the case I example.
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c.

Mining Leases

1.

El Ramsy - Lease 367

This area has no lease according to SMC letters of leases,
but it is recorded in the SMC letter of ore reserve.

d.

Location
It is to the north of Abu Thor, along Wadi Baba.

ToEograEhx'

It is a relatively low-lying elongated hill along the
eastern flanks of Wadi Baba.

Surface Area

Its surface area is 1300 x 500 meters.

Geology

At wadi floor, lower sandstones of the Adedia Formation
outcrop, are overlain by the Om Bogma Formation and the
upper sandstones of the Abu Zarab Formation. The hill
is cut near its northern extremity by a fault running

N 60° w, pa551ng across Wadi Baba. Another fault plane
running N 30° w, passes on the eastern side of the hill,
where the ore horizon lies against basement rocks.

Other small faults dissect the hill resulting in local
minor displacements of the ore horizon.

Mode of Occurrence

The ore horizon is covered by the Abu Zarab Formation -

in the northern part of the hill, whereas to the south

it is uncovered. The underground tunnels for ore
development show that the ore bodies are highly differen-
tiated into an inner richer zone and an outer ferruginous

-one.

Ore Reserves

No production has been made in this area. The total ore
reserves are estimated at 419,112 tonnes as follows:

‘0 Proven ore 343,071 tonnes

o Probable ore 76,041 tonnes

See figures at the end of this section for more details
on ore reserves.
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Transport and Haulage

The desert road to Ramsy bifurcates the -Abu Zeneima/Wadi
Nassib asphalt road at Dababat, then continues through
Wadi Baba to Bir Rakaiz. It was decided to extend the
bi-cable tramway for 2.5 kilcmeters from Abu Hamat Shemal

. to El1 Ramesy in order to accommodate the need for ore

haulage. This was called leg 4.

Alluga ~ Leases 353-354

Location

They are located on the western side of Waal Nassib at
its upper reaches.

Surface Area

o TILease 353 is 1100 x 550 meters.

o Léase 354 is 900 x 550 meters.

ToEograEhX

They are on relatively low-lying hills, except in the
southern parts of the area which forms the northward
continuation of the high topography of Abu Zarab.

Geology

The fault running through Wadi Nassilt has a marked down-
throw (about 100 m) to the west. On the eastern side of
this fault plane the basement is covered by a thick
succession of the Adedia Formation. On the western side
only a part of this formation is visible overlain by

the Om Bogma Formation and a part of the Abu Zarab
Formation. It is only in the southern parts of the area
that this latter formatlon is complete and is overlain
by basalt sheets.

Mode of pccurrence

The ore outcrops at three main locations. The northern
location is a small faulted block along the floor of
Wadi Nassib, with little overburden. Half a kilometer
further south, the second occurrence is in a low lying
hill, 20 to 30 m above wadi level, where the ore is
covered by dolomitic rocks of Om Bogma Formation. At
the southernmost occurrence the ore outcrops along the
hillside, where it is overlain by Abu Zarab Formation
and basalt sheets.

Ore Reserves

The total ore reserves are estimated at 102,048 tonnes
as follows:

[N
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3.

o Proven ore - 78,520 tonnes
o Probable ore - 4,251 tonnes
0 Possible ore - 19,277 tonnes

See figures at the end of this section for more details
on ore reserves.

Transport and Haﬁlage

From Bir Nassib, 23 km of bad desert road passes along
Wadi Nassibk to El Alluga. Haulage was decided to be
the extension of leg 3-c from Abu Zarab to Alluga.

Area 8 - lL.ease 288

a.

Location

- This lease is to the north of area 9 by about 800 meters

and southwest of Abu Hamat Shemal.

Surface Area

Its surface area is 926.85 x 540 meters.

ToEograEhx

The relatively high-lying hill is bordered on the north
and northeast by Wadi El Himera of El Dissa.

Geology

The floors of the Wadi bordering the higher topography
are occupied by basement rock overlain by sandstones of
the Adedia Formation which form the ‘hill slopes. Rocks
of the Om Bogma Formation outcrop along the hill slopes
all around. These are overlain by sandstones of the
Abu Zarab Formation. The area is cut by two main faults
running roughly in a north-south direction. The western
one cuts only the northern extremity of the area. On
the other hand, the eastern one (N 15° W), with a down-
throw of about 40 m on the western side, has a marked
effect on the ore horizon. '

2-55




KAISER

ENGINEERS

e. Ore Cccurrence
This area was one of the richest at Om Bogma and has been
extensively ored and mined. The ore occurs in large, thick
lenses bodies. Outcrops on the hillsides appear here and th
in a discontinuous but frequent manner. The ore was exploit
by underground method. ' ' '
f. Ore Reserves
The reserves still in the underground mine are estimated at
160,494 tonnes of proven ore, See figures at the end of thi
- section for more details on ore reserves.
g. Transport and Haulage
The road from Bir Nassib to Om Bogma passes by the area.
Ore haunlage was by the main bi-cable tramway connection
joining the area with the station at area 9 which acts as
a transfer station.
Abu Thor - Leases 293-401-402
a.  Location

These leases are to the north of Abu Zarab and west of
wWadi Nassib.

Surface area

o0 Lease 293 is 800 x 600 meters.
o0 Lease 401 is 170 x 100 meters.
0 Lease 402 is 50 x 70 meters.

Topography

There is hilly country to the south and a flat plain to
the north. The area is bordered by Wadi Abu Thor on the
west and branches of Wadi Abu Hamat on the south.

Geology

The lower sandstones of Adedia Formation are overlain
by the Om Bogma Formation and the Abu Zarab Formation.
No major faults were detected in the area.
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Mode of Occurrence

In the northern plain area, the ore outcrops on the
surface and was open pit mined. To the south the ore
outcrops along the hill slopes and was mined underground.

Ore Reserves

The total ore reserves are estimated at 85,317 tonnes
as follows: '

o) Proven ore in lease 293 - 42,672 tonnes.
o Probable ore in lease 293 - 3,813 tonnes

o Proven ore in leases 401-401 - 20,475 tonnes.

‘o Probable ore in leases 401-402 - 18,357 tonnes.

See figures at the end of this section for more details
on ore reserves.

Transport and Haulage

The area lies along the Bir Nassib/Om Bogma road. WNo
ropeway legs connect the area with Om Bogma.

Abu Hamat Shemal - Leases 296-297

a.

Location

These leases are to the northeast of area 8, and north-'
west of Abu Hamat Hemin.

Topography

They have a relatively high topography bound from the
north, east, and southeast by Wadi Abu Hamat and from
west by Wadi Hemera.

Surface Area

o Lease 296 is 470 x 500 meters.

o Lease 297 is 550 X 700 meters.
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Geology

The wadi floors surrounding the area are occupied by
basement rocks, overlain by thée succession of Adedia
Formation, Om Bogma Formation and Abu Zarak Formation.
The southern parts are cut by a north-northwest to

south-southeast fault with the downthrow on the eastern
side.

Mode of Occurrence

Outcrops of the ore can be observed all around the hill
as lensitic bodies separated by dolomite and ferruginous
clays. It is only at a few sites that ore is covered by
only a thin overburden of rocks belonging to Om Bogma
Formation where mining was carried out in open pits,

but now the remaining part of the area is pillars which
will be exploited by underground method.

Ore Reserves

The area is exhausted and the remaining reserves are
estimated at 71,523.6 tonnes as follows:

0 Proven ore - 46,794 tonnes.
o Probable ore - 10,008 tonnes.
o Possible ore - 14,721.6 tonnes.

In block 8A the cross cuts were driven in the hanging
wall and, because ore was exposed in some winzes across
the adits, it is considered possible ore. Also, two.
tunnels around trangulation point M 68 contain some
very low-grade ore with small thicknesses ranging rrom -
0.02 meters to 0.40 meters, considered negligible
reserves. See figures at the end of this section for
more details on ore reserves.

Transport and Haulage

A special road joins the area with the main.roaq of Bir
Nassib/Om Bogma. Moreover, a leg of the main bi-cable
tramway joins it with hill 8, then area 9 and area 10 of
Om Bogma.

The area is considered to be the center for the bi-cable
tramway. From this area a leg of the tramway was under
construction to Abu Hamat Yemin, joining Abu Zarab and
El Alluga. It was suggested that the other leg join

El Ramsy.

The ore was hauled from working points to the bunker cf
the tramway by railway and locomotives. ‘
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6.

Area 45 ~ Lease 292

a.

Location

This area is to the southwest of Ras Fl Homarra and on
the northern flanks of Wadi Shalal.

Topography

The ore occurs on the northern slopes of Wadi Shalal,
at a relatively low height.

Surface Area

The surface area is 700 x 700 meters.

Geologz

The floor of Wadi Shalal is occupied by sandstones of
the Adedia Formation which outcrop for some meters along
the northern hill slopes. Along Wadi Shalal and cne of
its branches (Himera of Shalal), the Om Bogma Formation

. outcrops above these lower sandstones and is overlain in

turn by the upper sandstones of Abu Zarab Formation.
Along Wadi Shalal, a fault plane running east-west,
having its downthrow to the south, results in the out-
cropping of the Om Bogma Formation at wadi level.

Mode of Occurrence

The ore lenses crop out both on the southern and eastern
slopes of the hill in discontinuous lensitic bodies. On
the southern side of Wadi Shalal (on the southern down-
i thrown block of fault plane) outcrops or ore appear
just at the wadi level, overlain by upper sandstones.

Ore Reserves -

The ore reserves in this area are estimated at 18, 321
tonnes. The breakdown is as follows:

(o} Proven ore ~ 16,137 tonnes
(o] Probable ore - 2,184 tonnes

See figures at the end of this section for more detaiis
on ore reserves.

Transport and Haulage

joini i i Om Bcgma
The road joining Depot 2 with Ras El Homarra ana
through ngi Shalal passes the foot of the hill. A
branch of this road joins the level of the ore.horlzon
with that of the main road on the floor of Wadi Shalal.
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Abu

The area was exploited by underground methcds, and the
ore of this area was used for sweetening the low grade
ore of other mines.

Hamat Yemin - Leases 291-300

Location

These leases are located to the east of Om Bogma area
and to the west of Abu Zarab and Abu Thor.

Surface Area

0 Lease 291 is 1000 x 700 meters.

o Lease 300 is 100 x 700 meters.

Topography

The area is bound on the west, north, and east by
branches of Wadi Abu Hamat. The ore outcrops at more
than 100 m above wadi level, and the hill forms a north-
wards protruding tongue more than a km long and 0.5 km
wide. '

Geologz

A thick succession of sandstones, the lower Adedia
Formation is overlain by the Om Bogma Formation including
the ore horizon, followed by the upper sandstones of the
Abu Zarab Formation. A major north-south fault borders
the area on the east, with its downthrown side to the
west.

Mode of Occurrence

The ore outcrops along the scarp faces of the hill on
the west, north, and east. It forms a well defined
horizon, though the ore outcrops in a discontinuous
manner.

Ore Reserves

The area has been developed by tunnels and only limited
extraction has been undertaken. The total ore reserves
are estimated at 122,583 tonnes as follows:

o0 Proven ore - 106,974 tonnes.

© Probable ore - 45,531 tonnes.

o Possible ore - 40,078 tonnes.

See figures at the end of this section for more
details on ore reserves.
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The Abu Thor - Om Bogma road passes by the area of Abu
Hamat Yemin. Haulage of ore was planned to be through
the leg of the aerial ropeway to Abu Hamat Shemal and
then to hill 8, area 9, area 10, and Om Bogma.

These leases are to the south of Abu Thor and to the

g. Transport and QOre Haulage

Abu Zarab - lLeases 298-299

a. Location
east of Abu Hamat Yemin.

b. Surface Area
o0 Lease 298 is 200 x 200 meters.
‘o0 Lease 299 is 300 x 600 meters.

ToEograEhx

This is an elevated area bordered on the west by Wadi

Abu and on the north by the upper reaches of Wadi Abu
Thor.

Geology

The wadi floor is occupied by the lower sandstones of
the Adedia Formation, overlain by the Om Bogma Formation
and the Abu Zarab Formation, which are followed upwards
by basalt sheets. Two rather parallel faults border the
area at the west. A horst uplifted block is included

in between these two fault planes.

Mode of Occurrence

The ore outcrops along the western slopes of the area in
a discontinuous manner, forming relatively big lenses.

Ore Reserves

The total ore reserves including the two leases are esti-
mated at 183,708 tonnes as follows:

o Proven 6re - 116,370 tonnes.

o Probable ore - 14,940 tonnes.

© Possible ore - 52,398 tonnes.

The quantity of the ore in block 4 was not reviewed due
to the collapse blocking the entrances and, therefore,

should be considered possible ore.

See the figures at the end of this section for more details
on ore reserves.
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Transport and Ore Haulage

The area of Abu Zarab is connected by a desert track
which connects with the Abu Thor - Om Bogma road.
Previous planning was to connect the area by aerial
tramway leg 3-b to Abu Hamat Yemin. There exists an
old jigback cableway to get the ore frem the open pit
to the wadi floor. From the wadi it would go by truck-
car to Abu Zeneima.

El KQrba - Lease 294

‘a.

Location

It is located to the east of Wadi Beida and tozthe west
of Abu Hamat Yemin.

Surface Area

The surface area is 500 x 300 meters.

Topography

The hill forms a small northward protrusion bounded on
the north and east by Wadi Abu Hamat and on the west by
Wadi Beida. At Abu Hamat the ore horizon is some 100
meters above the level of Wadi Abu Hamat.

Geology

The geology is the same as for Abu Hamat Yemin. The
Adedia Formation is overlying by the Om Bogma and Abu
Zarab Formations. On the western side the hill is
bordered by a fault plane running north-south with the
downthrow toward the east. The block including Abu
Hamat and El Korba is a down-faulted graben area.

Mode of Occurrence

The ore outcrops on the hill slopes are only at a few
locations.

Ore Reserves

Total ore reserves are 2500 tonnes as follows:
o0 Proven ore - 2000 tonnes.
o Probable ore - 500 tonnes.

Transpbrt and Haulage

The Abu Thor - Om Bogma road passes by the area. This
road is the only way for both transport and ore haulage
to the area 8 bunker. :
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10. Abu Kafas - Leases 266-267

a.

Location

These leases are to the south of Wadi Shalal and north
of Wadi Budra.

Surface
o Lease 266 is 350 x 700 meters.
o Lease 267 is 700 x 600 meters.

Togograghx

This is a relatively low to moderate lying hilly area
bordered on the north by Wadi Om Tmayim.

Geology

The lower sandstones of Adedia Formation are overlain by
the Om Bogma Formation which is reduced to 8 to 10 meters
of ferruginous shale and marly dolomite with ore lenses. .
This formation is overlain by the upper sandstones of

the Abu Zarab Formation.

Mode of Occurrence

The ore occurs either on the surface with only a thin
cover of shales and marly dolomites, or along the hill
slopes covered by Abu Zarab sandstones, Along Wadi
Shalal, a fault has lowered the ore horizon to the Wadi
level,

Ore Reserves

The total ore reserves are 35,093 tonnes as follows:

o Proven ore - 9,293 tonnes

o Probable ore -~ 1,302 tonnes.

o Possible ore -~ 24,498 tonnes,

See figures at the end of this section for more details
on ore reserves.

Transport and Haulage

The road from Depot station 2 to area 45 passes by

the western extremity of the area, A branch road

joins the various locations with this main road, making
trucks the best transport method.
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1l.Tahian -~ Long Hill - Lease 253

A.’

Location

This lease is to the east of Bir Nassib, south of
Zobeir - TLahian (V-shaped), and northeast of El
Alluga. It is known as the long hill,

Topography

This is a topographic high, limited from the east and
northeast by Wadi Lahian and from the west by Wadi
Nassib. :

Surface Area

The surface area is 850 x 350 meters.

Geology

The basement rocks forming the floors of Wadi Nassib and
Wadi Lahian are overlain by the sandstones of the Adedia
Formation. The latter are locally covered by patches of
rocks belonging to Om Bogma Formation (including the ore
horizon.) From the east, along Wadi Lahian the area is
bordered by a north-south fault with the downthrow on the
western side. The northwest-southeast fault passing along
Wadi Nassib borders the area in the west. The area was
worked by open pit method.

Mode of Occurrence

The relatively small patches of Om Bogma Formation
lying on the top of the topographic high enclose ore
lenses of variable sizes covered by only a few meters
of overburden. '

Ore Reserves

The reserves are estimated at 7,812 tonnes of proven
ore. This ore will increase with the prospec¢tion of
the continuity of the hill. This ore was used as
sweetener ore, ‘

See figures at the end of this section for more details
on ore reserves.
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Transport and Ore Haulage

The area is connected by two roads, one passing along
Wadi Nassib and the other along Wadi Lahian. However,
no roads go up the hill and ore haulage was affected
by means of a double drum bi-cable to Wadi Lahian and
Wadi Nassib where it was stockpiled. With trucks the
ore was transpcrted from the stockpiles to Abu Zeneima.

Sylat (El Hessenia) - Lease 311

KAISER
. ENGINEERS
g -
12. Om
a.

Location

This lease is two kilometers to the west of Sheikh

Hashash, on the western flanks of Wadi Saaho, south of
Hill 5.

Surface Area

The surface area is 500 x lOOOlmeters.

Topography

The topography is in two main parts:

- An eastern downthrown block a few meters higher than

the level of Wadi Saaho, forming a protrusion into
Wadi Saaho.

- A western upthrown block forming a high summit called
Gebel Om Sylat.

Geology

The downthrown block begins with a few meters of lower
sandstone covered by the ore-dolomite horizon. The
latter is overlain by the upper sandstone toward the
south with a gradually increasing thickness. A major
fault plane trending north-northwest to south-southeast

(N 20° W), with a downthrow of about 150 meters, sepa-
rates the upthrown and the downthrown blocks.

In the upthrown block, a few meters of basement are
exposed at the hill foot, covered by some 120 meters of
lower sandstone. The dolomite (with ore) forms the
summit plateau.

Mode of Occurrence

In the downthrown block, the ore bodies are well exposed
and frequently form small outliers. Outcrops of ore

are indicated on both the eastern and western sides of
the low hill (15 meters from wadi level). Toward the
south and southeast, the ore is covered by a small over-
burden of thinly bedded dolomite and then by upper sand-
stone. On the eastern side of the hill, the ore outcrops
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at two sites, with a thickness of about two meters and
extension of 50 meters. A vertical shaft near the _
northern-most extremity cuts across ore. On the western
side, the ore outcrops for about 70 meters, with three
local thickenings. At the northern site of opencast

-extraction, the ore thickness reaches 7 meters, while

to the south it is reduced to 3 meters. Here, an
inclined shaft is driven in the ore horizon.

In the upthrown block, the ore occurs at the hilltop
overlain only by a few meters of dolomite. The ore
bodies vary in thickness from 1 to 3 meters, with a
thin intercalation of a red sandy shale band (maximum
1 meter thick). This intercalation is best developed
in the opencast face on the western edge of the hill.
The ore shows a tendency to uniform spreading and a
differentiation between manganese and iron minerals.
Thus, small high-grade bodies of manganese oxides
(commonly pyrolusite) are interbedded in a more ferru-
ginous ore material. Toward the southern extremity of
the hill, the ore horizon is highly affected by erosion,
and only the ore below the shale intercalation persists
(either as outliers or floats), while that above the
intercalations is completely missing.

In addition, there are indications of the presence of
ore as a continuation of the down-faulted block

running southeast and east. Similarly, ore indications -
have been observed in a peak to the south of the main

Om Sylat hill, from which it is separated by a small
fault plane trending east-northeast to west-southwest.
Here, an occurrence of some 10 meters extension and

3 meters thickness outcrops on the southern slopes.

Both these two sites of ore indications have to be more
thoroughly explored.

Along the main fault plane separating the Om Sylat hlll
from the ore near the wadi level, small dislocated
bodies of ore are observed, but with no extension on
either side.

Ore Reserves

The estimated ore reserves for the whole area comprise:

o Proven ore - 54,855 tonnes.

o Probable ore - 10,743 tonnes.

o Possible ore - 34,573 tonnes.

But there are many stockpiles of low-grade and medium-

~grade ore due to the selection of the dioxide manganese,

which was worked before at the period of Labib Nissim.

See figures at the end of this section for more details
on Ore reserves.
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Mining

The opencast method of mining has been used, and is the
most suitable for both the upthrown and downthrown
blocks, since the overburden is relatively thin in
almost all cases. But for the downthrown block, in
future operation a part of it will be open cast, while
the other will be underground for the thick overburden.

Transport and Haulage

The down faulted block is easily accessible from Wadi
Saaho, whereas the summit is connected to the wadi by
a drum ropeway starting from the northern edge. The
transportation will be done by trucks, so the company
must repair the road of Shalal because it is the most
suitable road and the shortest one.

There is also another road between Wadi E1 Saaho and
area 9, but this road is not in use because of the war.

If it is used, the ore can be transported by truck to
the bunker of area 9.

a.

13. Lahian-Zobeir (V-Shaped hill) - Lease 256

Location

This lease is to the south of Om Rinna, bordered from
the east by Wadi Zobeir, from the west by Wadi Lahian,
and from the north by Wadi E1 Sih.

Surface Area

The surface area is 400 x 400 meters.

Topography

The area is formed of two elongated hills joined from
the south to form a V-shape, with eastern (Zobeir) and
western (Lahian) wings. The two wings are separated by
a small north running khor. A small separate summit is
found to the south of the V-shaped hill.

- Geology

Basement rocks from the lower parts of the area are
overlain by a lower sandstone succession. The top of
the V-shaped hill and the small separate summit are
covered by a few meters of dolomitic rocks and ore.
From the east the area is bordered by the major Lahian
fault which runs basically north to south.
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Mode of Occurrence

Ore bodies are found at many sites, sometimes covered
by a few meters of dolomitic and shaley rocks or with

no overburden., The thickness of ore varies from one

to four meters, and the lenses tend to be flattened,
i.e., ore tends to be stratiform. Pisolitic, reniform
structures are predominant, while oolites are frequent.
Few samples give the impression of coral reef structures
pseudomorphosed by ore minerals, particularly in the
western wing (Lahian hill). Yet such reefal structures
are not as well developed as at Om Rinna. Concretions
and bombs of variable sizes formed principally of
pyrolusite are very common, causing surrounding ore to
be more ferruginous than elsewhere.

Ore Reserves

There are 24,450 tonnes of proven ore but there are
stockpiles due to the exploitation of dioxide ore,
stockpiles of medium and low-grade ore, total about
98,533 tonnes. More accurate reserve figures will be
available after further exploration.

"See figures at the end of this section for more details

on ore reserves.
Minin

In the western wing there is an open pit which was
undergoing extraction and several sites with small-
scale workings. The ore in the eastern wing was
exploited for dioxide only, leaving medium-grade ore
as waste. All work was by open cast method.

Transport and Haulage

The ore from the western wing was hauled downhill by
a drum ropeway to Wadi Lahian. Two ropeways were
installed at Wadi Zobeir for the ore from the eastern

wing. From both wadis a short distance (maximum 4 km)
connects to the asphaltic road of Abu Zeneima and Abu

Thor at Diret El Nasb. Trucks can be used for transpor-
tation of ore.

a,

14 . Gebel Om Rinna - Lease 368

Location

This lease is two km north of the V-shaped hill, about
five km northeast of Bir Nassib, 8.5 km from the entrance

of the main asphalt rcad, and about 45 km from Abu
Zeneima.
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Surface Area

The éurface area is about two square km. However, the
lease had been cancelled. ’

Togograghz

This is a relatively high plateau divided into two main
parts. The western part is lower in elevation than the
eastern one.

Geologid Setting

Basement rocks at the foot of the hill, particularly
exposed along Wadi Om Rinna, are overlain by lower
sandstone. The hilltops are covered by dolomite and
ore forms the plateau cap. Toward the north, the area
is limited by a fault plane trending roughly east to
west, and the capping dolomite to the south passes into
upper sandstone toward the north. A major fault plane
passing along Wadi Om Rinna (a continuation of the

- Lahian fault) separates the eastern topographically

higher upthrown block from the lower western downthrown
part. This fault trends north-northwest to south-
southeast with a downthrow of about 70 meters.

Mode of Occurrence

The ore horizon is infrequently exposed at the surface,
usually covered by a few meters of dolomite (maximum
5.0 meters). The outcrops of ore appear sporadically
along relatively long distances and are thus well ex-
tending particularly in a northeast to southwest trend.

In the downthrown block, the ore which has been partially
extracted is covered by few meters of dolomite but is
also sometimes exposed on the surface. In the upthrown
block, natural outcrops of a 2-meter average thickness
are seen at several sites below the dolomite cover.

Along the east-west fault, and at some 1.5 km to the

west of the main upthrown mineralized area, an ore bed
1.3 meters thick (sample 133) is shown to extend for
50 meters along a gentle slope to the south of the
upper sandstone hill.

Whether this occurrence covered by a thin layer of
erosion debris continues farther northwards below the
sandstone cover or stops against the fault plane is
not clear. Further exploration work may provide a
satisfactory answer.
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15.

Ore Reserves

In the downthrown site, reserves are estimated at 7,500
tonnes of probable and 10,000 tonnes of possible ore.
More prospection and development can prove additional
reserves anéd assure those already known.

In the upthrown part, there are believed to be 150,000
tonnes of possible reserves on the basis of the infor-
mation supplied by existing exposures. An accurate
calculation will be pos51ble after exploration program
and topographic surveying.

Mining

Previous mining in the downthrown block was by the open-
cast method. No mining was undertaken in the upthrown
block, but there was work in the float at the western
part of the upthrown block near the fault.

Transport and Haulage

Transport and haulage from the whole area is feasible
using the truck road that starts from the upper reaches
of Wadi El Khefi. This road, accessible for trucks
carrying 20 tonnes of ore or more, is connected with
the asphalt road of Abu Zeneima via Wadi Nassib. There
was no program to connect this area to the bi-cable way.

Hill 5 - Lease 285

de.

Location

This area is to the south of area 9 of Om Bogma and to
the east of area 10.

Surface Area

The surface area is 700 x 1000 meters.

Topography

The lease is on an elevated hill above the level of
area 9.
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Om

ggologx

A major fault running north-northwest to south-southeast
has its downthrown side to the west. The ore of Hill 5

- lies on the upthrown eastern side of this fault plane.

The lower sandstones of the Adedia Formation are over-
lain by the Om Bogma Formation and then by the Abu

Zarab Formation. The Om Bogma Formation is reduced to

5 to 7 meters of highly contorted ferruginous siltstones
and calcareous shales, including the ore lenses.

Mode of Occurrence

Ore occurs both on the surface, where it was mined by
opencast method, as well as along the hill slopes where
it was extracted from underground tunnels. In these
tunnels the ore is.cut at the west by the major fault
plane. It seems, then, that no extension of ore should
be expected in this direction.

- Qre Reserves

The reserves are estimated at 3000 tonnes of proven ore.
This ore may. be exploited by the underground method
because opencase mining has already reached high over-
burden. ‘

Transport and Haulage

The ore is transported by railway cars to the bunker.
From there it is carried by bi-cable tramway with one
carriage on each cable. The ore is discharged on a
bunker at area 9. From these the ore is transported

by railway cars and locomotive to bunker no. 9 and then
to depot 2 by the main bi-cable tramway.

Ratam (El Saaho) - Lease 265

Location

This lease is to the southwest of the junction of Wadi
Om Ratam and Wadi Saaho, about 1 km to the northwest
of the northern hill of Adedia.

Surface Area

The surface area is 468 x 1000 meters.

Togograghz

The area is bounded by Wadi Saaho to the north and Wadi

Om Ratam to the east, and is formed by a relatively
high hill.
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Geologic Setting

Two main faults intersect with each other, one running
northeast to southwest with the downthrow in the north-
western side, and the other running northwest to south-
east with the downthrow on the northeast side; as a
result, the ore-bearing horizon occurs only in the two
western blocks. 1In the northern block a few meters of
the lower sandstone crop out. The sandstone is covered
by the ore-horizon, then by the upper sandstone, and
finally a basalt sheet. In the southern block a few
meters of basement rocks crop out. These rocks are
overlain by a thick succession of lower sandstone,
followed by the ore horizon and a small thickness of
upper sandstone. In the two eastern blocks only basement
rocks and overlylng lower sandstone outcrop, while the
ore horizon is completely absent.

The general dip in the area is about 10° toward the
northeast. E

Mode of Occurrence

On the northwestern block the ore occurs in the form of
lensitic bodies, forming a discontinuous outcropping

bed on the hillside about 20 to 60 meters above the

wadi level. The outcrops appear for about % km and vary
in thickness from 1.5 to 3 meters. The ore is found in
a sandy-silty horizon and dolomitic rocks are completely
lacking. 1In the thicker parts of the ore, a silty
intercalation of about 50 cm separates an upper and a
lower ore "bed."

In the southwestern- block the ore occurs in a silty-
dolomitic horizon intercalated between the lower and the
upper sandstone successions. The dolomitic bands over-
lying the ore are thin-bedded and silty, with shale and
siltstone bands alternating between them. The ore
horizon outcrops in two main sites. The first is along
the southern slopes of the hill covered by basalt. The
second is on both the northern and southern slopes of
the L-shaped hill covered by upper sandstone. These
two occurrences are separated from each other by an
east to west fault which follows the course of Wadi
Talet-El Zarga. Six to seven main lensitic bodies are
apparent on these outcrops. The ore thickness is 2 to
3 meters. :

Ore Reserves

Based on the exposure outcrops, there is an estimated
250,000 tonnes of possible are reserves. This estimate
will be verified after prospecting is completed.
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Mining

'Due to overburden thickness, the underground mining

method may be used.

" Transport and Haulage

The ore from the northern block is about 3 meters higher
than the wadi level, and hence can be transported along
Wadi Saaho. Since the difference in level between the
outcrop of the southern block and the wWadi Om Ratam
level is about 10 meters, it can be hauled through a
main tunnel which enters at Wadi Om Ratam. The outcrop
can be used as a bunker for loading trucks. The ore
can be transported to Abu Zeneima by trucks through the
Wadi El Saaho after the El Shalal road is repaired; the
ore can also be transported to the area 9 bunker of the
bi~cable way after the hill road is continued.

Comments

The E1 Shalal road must be repaired and the hill road
between area 9 and Wadi El1 Saaho must be continued.

Wadi Nassib -~ Lease 312

de

Location
This area is to the west of El1 Alluga, southwest of Bir

Nassib and northeast of Abu Thor. It can be considered
the continuation of the Abu Thor area.

Topography

The lease is a low topography area with a plain surface

" and low hillocks.

Surface Area

The surface area is 800 x 800 meters.

Geology

The area is covered mainly by the Om Bogma Formation, and
is locally covered by a small thickness of Abu Zarab
Formation. No important fault planes were detected in
the area. S

Mode of QOccurrence

The main bulk of the ore occurs on the plain surface and
extends below the local patchy covers of Om Bogma rorma-
tion and Abu Zarab sandstones.
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Ore Reserves

Despite the previous open cast mining of the ore,
reserves are estimated at 7,500 tonnes as follows:

o) Proven ore - 3600 tonnes.
o Possible ore - 3900 tonnes.

See figures at the end of this section for more
details on ore reserves. '

Transport and Haulage

The area is connected with the Bir Nassib -~ Cm Bogma

road by a smaller road. Another road connects. the area
with E1 Alluga. The low relief topography facilitates

ore haulage along this road, so trucks were used to transp
the ore.

18.Mining Leases -~ Drawings

The following drawings are
list:

presented immediately after this

Mining Lease Drawing Number

Abu Hamat Yemin, 291-300 1:2000 - 102-G
Abu Hamat Yemin, 300 1:500 103-G
El Alluga 353-354 1:2000 104-G
El Alluga.lj 353=354A 1:500 105-1-G
El Alluga 2, 353-354A 1:500 105-2-G
El Alluga 3, 353-354A 1:500 105-3=G
El Alluga 1, 353-354B 1:500 106-1-G
E1l Alluga 2, 353-354B 1:500 106-2-G
El Alluga 3, 353-354B 1:50¢C 106-3-G
Abu Thor, 393 1:2000 107-G
Abu Thor, 401-402 1:2000 108-G
Abu Kafas 1, 266-267 1:2000 109-1-G
Abu Rafas 2, 266-267 1:2000 109-2-G
Abu Kafas 3, 266=~267 1:2000 109-3-G
Abu Kafas 4, 266-267 1:2000 109-4-G
Abu Zarah, 298-299 1:2000 110-G
Abu Zarab, 298 1:500 111-G
Abu Zarab 1, 298 1:500 111-1-G
Abu Zarab 2, 298 1:500 111-2-G
Abu Zarab 3, 298 1:500 111-3-G
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2-75

Mining Lease Drawing Mumker
Abu Zarab 4, 298 1:500 111-4-G
Bbu Zarab 5, 298 1:500 111-5-C
Abu Zarab 6, 298 1:500 111-6-G
Abu Zarab 7, 298 1:500 111-7-G
Abu Zarab 8, 298 1:500 111-8-C
Abu Zarab, 299 1:500 112-G
Lahian- Zobier, 256 1:500 113-G
Lahian-Zobeir 1, 256 1:500 114-1-G
Lahian-Zobier 2, 256 1:500 114-2-G
Lahian-Zobieéer 3, 256 1:500 114-3-G

. Om Ratam, 265 1:1000 115-G
El Hessenia 1, 311 1:500 1ll6-1-G
El Hessenia 2, 311 1:500 116-2-G
El Hessenia 3, 311 1:500 . 116-3-G
El Hessenia 4, 311 1:500 1l6-4-G
El Hessenia 5, 311 1:500- 1l6-5-G
El Hessenia 6, 311 1:500 . 116-6-G
El Ramsy, 367 1:2000 117-G
Area 8, 288 _ 1:500 118-G
Abu Hamal Shemal, 296-297 1:2000 119-G
Abu Hamal Shemal, 296-297 1:500 " 120-G
Lihian 1, 253 1:500 121-1-G
Lihian 2, 253 1:500 121-2-G
Area 45, 292 1:2000 122-¢
Wadi Nassib 1, 312 1:500 123-1-G
Wadi Nassib 2, 312 1:500 123-2-G
Wadi Nassib 3, 312 1:500 123-3-G
Wadi Nassib 4, 312 1:500 123-4-G
Wadi Nassib 5, 312 1:500 123-5-G
El Himera 1:1000 124-G
Area A 1:5000 125-G
Area B 1:5000 126-G
Key Survey Map 1:500 127-C
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