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. INTRODUCTION |
In response to the request of the Government of Mongolla, the

Government of Japan decided to conduct the Study on The Erdenet
Hine Modernization and Development Program 1n Mongolia (herelnafter
referred to as "the Study”) in accordance W1th the 1elevant laws

and regulations in force in Japan

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as "JICA"), the official agency responsible
for the implementation of the technical cooperation programmes of
the Government of Japan, will undertake the Study in close
cooperation with the authorities concerned of Mongolia:

The present document sets forth the scope of work for the Study

IT. OBJECTIVES OF THE STUDY -
The objectives of the Study is to formulate comprehensive
modernization and development program for the Erdenet Mine with a
view to enhancing its productivity and profitability thereby
contributing to promotion of the country s exports and its industrial

structure,

. SCDPE OF THE STUDY
" In order to achieve the above obJectlves, the Study shall be
conducted in accordance with the following items : : '

1. Review of national background and relevant conditions

1-1 Overall economic situation
1-2 Mining secltor policies
1-3 Copper balance in the world

2. Overview of the Frdenet Mine

2-1 Historical background

2-2 Location and disposition

2-3 Ore reserves : :

2-4 Production facilities and productlon records
2-9 Sales records arndd market '

—32—



2-6 Organization and personnel
2-7 Utilities

3. Diagnosis fof the Erdenet Mine

3-1 Management system :

Operational management (quality control, etc)

- Business management (marketing, relevant business, etc)
Financial management (internal revenue fund, investment plan,
profit sharing between the government and the Erdenet Mine,
. etel) . _

3-1-4 Personnel management (allocation, workload, training, ete.)

QJ‘N)—-I

3-1-
3-1-
3-1-

3-2 Production process
3-2-1 Exploration and mining
3-2-2 MWineral processing (including mineralogical study)

3-3 Maintenance of facilities, machinery and equipment
(including workshop for casting)

3-4 Measures for environmental protection.
3-5 Basic matters on construction of a copper smelter
4. Formulation of modernization and development programs

4-1 Recommendation of Management system

Operational management (quality control, etc)

~ Business management (marketing, relevant business, etc)
Financial management (1ntemal revenue fund, investment plan,
‘profit sharing between the government and the Erdenet Mine,
- ete.)

4-1-4 Personnel management {allocation, workload, training, etc.)

OJNs-A

4-1-
4-1-
4-1-

4-2 Recomemlation of modermz,atlon of production process
4-2-1 Exploratlon and mnmg '
4-2- 2 Mmeral proc&ssmg

4-3 _Recommendation of maintenance of facilities, machinery and
equipment (including workshop for casting)

33—



4~4 Recommendation on measures for environmental protection

.4-5 Basic recommendation on construction of a copper smelter

b.

5.

Financial and economic analysis

Conclusion

V. WORK SCHEDULE |
The Study will be carried out in accordance w1th the attached
tentative work schedule.

V. REPORTS

JICA shall prepare and submit the follow;ng reports in Engllsh
to the Government of Hongolla

Ten {10} copies of the Inceptlon Report
Ten (10} copies of the Progress Report

 Twenty (20) copies of the Interiam Report

Thirty (30) copies of the Draft Final Report
Thirty {30) copies of the Final Report

VI. UNDERTAKINGS BY TIE GOVERNMENT OF MONGOLIA

1. To facilitate smooth conduct of the.Study, the Government of
~ Mongolia shall take the following necessary measures :

1-1

1-2

1-3

To secure safety of the Japanese Study Team (heféinafter
referred to as "the Team").

To permit the members of the Team to enter, leave and sojourn
in Mongolia for the duration of their assigament therein, and
exempt them from alien registration requirements and consular.
To exempt the menbers of the Team from taxes, dutles and other
charges on equipment, wachinery and other materials brought

g



into, and out of, Mongolia for the conduct of the Study

| 1~4d To exempt the members of the Team from income tax and charges'=

~of any kind imposed on, or in connection with, any emoluments
or allowances paid to them for their services for the
implementation of the Study

1-5 To prov1de necessary facilities to the Team for remittance as

well as UtlllZﬁthﬂ of the funds 1ntr0duced into Mongolla from
Japan for the implementation of the Study

1-6 To secure permission for entry into prlvate properties or

restricted areas Tor the conduct of the Study

1-7 To securé permission for the Team to take all data and

documents including photographs and maps: related to the Study
out of Hongolla

1~8 To provide medical service as needed. (Its expenses can be

2.

charged to the members of the Teanm.)

The Government of Hohgolia shall bear claims,=if‘any”ariSes

‘against the member of the Team resulting from, occurring in the

course of, or otherwise connected with the discharge of their
dutles in the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the part of

.the Téau meRber's.

The Erdenet Mine shall act as a caunterpart agency to the Team.
Ministry of Trade and Industry (hereinafter referred to as
"MI1") shall act as a coordinating body in relation with other
governmental -and non-governmental organizations concerned for the
snooth implementation of the Study.

The Frdenet Mine shall, at its own expense, provide the Team with

“the following in cooperation with other organizations concerned :

Available data and information related to the Study

1
2 Counterpart personnel

3. Suitable office space with necessacy equ1pment
4 Credentials or 1dent1ficat1on cards

5 Vehicles :
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.5. Hlnlstry of Tlade and Induetry shall organlze the Steerlng_
Committee for the purpose of smooth and effective 1mplementat10n

of the Study.

V1. UNDERTAKINGS BY JICA .
For the 1mplementatlon of the. Study, JICA shall take the follow1ng

H}EBSUI‘G‘S:

1. To dlspatch, at 1ts expense, a serles of study teams to Mongolla o
2. To pursue technology transfer to the Mongollan counterpart

personnel

OTHERS ' :
JICA and HTT & the Erdenet Mlne ehall consult with each other

in respect of any matters that arise from, or 1n connectlon w1th
the Study. . - :
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MINUIES OF MEETING
ON i
THE SCOPE OF WORK
FOR
THE STUDY
| 0N - |
THE FRDENET MINE MODERNIZATION AND DEVELOPMENT PROGRAM
TN |
MONGOLIA

The Preparatory Study Team organized by Japaﬁ International
Cooperation Agency visited Hongolia'from September 4, 1992 to
September 11, 1992 for the purpose of discussing the Scope of Work
regarding the Study on The Erdenet Mine Modernlzation and Development
Program with the asthorities concerned in Wongolia. '

The team had a series of discussions with authorltles concerned of
the Government of Mongolia. . |

As the results of the above, both sides have confirmed the

following :

1. Mongolian side requested that the following twdlitems should be
included in the scope of the Study.
(1) study on the privatization of the Erdenet Mine
(2) study on the estimation of the property (mine, equipment,
machinery, building etc.) of the Erdenet Mine in US dollar
hy international practlce

2. Japanese team replied that; | .
{1) As for above mentioned 1. (1), the matter of prlvatlzatlon
could be considered as one of optlonal management systems. - R
(2) As for above mentioned 1. (2), the estimation of the property
can not be includedin the scope of the Study. B
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3.
‘_Iegardlng the 1Lem 1. (2) mentioned above, Japanese team replied to
convey Lhe xequest Lo the Japanese authorities concerned for

As Mongolian 31de strongly requested further consideration

consideration,

;>§? /’Lf “’iz‘” A

Ulaanbaatar, September 10, 1992

lf‘/% 7

SHIN'YA NAKAI e

LE'ADER':
PREPARATORY STUDY TEAM,

~ JAPAN INTERNATIONAL COOPERATION
AGENCY,

JAPAN
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HALZHUUGIIN NARANHUU

DIRECTOR,

FOREIGN INVESTMENT DEPARTMENT,
MINISTRY OF TRADE AND INDUSTRY,
MONGOLIA
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1. Questionnaire

Questionnaire
from
the Japanese Project Formation Team in Mongolia dispatched by JIiCA

l.Administration of Mining Industry in Mongoelia
i.1 Role of mining industry In the national development plan in Mongolia
1.2 Dasic policy on the administration of mining industry
1.3 Administrative orgapnizations on geology,mining and metallurgy
(Name, capacity, statf, budget, etc. by sector)
2.Supply and Demand of Mining Products
2.1 Supply and demand of minerals, rocks, oves and concentrates
{Amount of producition by products in past B years)
2.2 Expert and import of minerals,rocks,cres,cencentrates and metals
(Price,quantity & country by commodities in past § years)
3.Present Situation of Operating Mines
3.1 Location map of operating mines
3.2 General information of operating mines
(ame & location of mines, type of depogit,ore reserves,grade & amount of
crude ores & concentrates,number of employee, type of management by mines)
4.International Cooperation and Investmenis
4.1 Outlines of international technical cooperation projects in mining sector
4.2 Outlines of International investments in mining sector

5.Exploration Activities at the Erdenet ¥ine
% 5.1 Exploration drill holes carried out up to date
" (By srea and/or ‘ore body and year : cf.Table 5.1)

% 5.2 Exploration driil holes planned for 1992
[By area and/or ore body and year : of,Table §,2)

* 5.3 Dr:ll rigs
(Type, specification, number, capacity,etc. : cf.Table 5.3 )

5.4 Exploration drilling operation

{Number of drillers,working hours per dny,wurklng days per week,

drill speed in meters per day or shift}

Probless in exploration drilling

% 5.6 Exploration works other than drilling

{Geplogical mapping, geochemistry, geophysics,etc. @ cf.Table 5.6 )

Problems in exploration works obher than drilling

+ 5.8 Base aaps
(Scale,area covered,number of sheet,etc. : cf.Tabie 5.8)

.0re Reserves

% 6.1 Geological (in situ) reserve in the whole area
{including north,central,south east,etc. by area snd/or ore body,by type
of ores | secondary, enrichment, primoery,etc.),by cutoff : cf. Table 6.1

6.2 Wineable reserve {mill feed reserve or reserve in pit) of NW{Erdenet)srea
{By area and/or ore body, by type of ores [secondary, enrlchment,primary,

etc.] by cutoff : of.Table 6.2}

o
(23]

(22}
-
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§.3 Method of ore reserve estimation and factors used
(Classification of reserves,dimension of unit ore blocks, assignment of
grade,dehsity.dilution"factor,etc. : ¢f.Table 5.3)

fi.4 Problems in ore reserve estimation '
(Comparison of estimated vs.actual,etc.)

7.¥ining Operation
+ 7.1 Production record up to date
(Tonnage, grades,metal contents,etc.by year : cf.Table 7.1) -
+7.2 Final (ultimate) pit design ' :

(Dimension: outline[m x m}, bottom[m x m], depthlm], slopeldegree], etc.)

(Reserves, overburden,waste{including those already removed} in pit by
level : cf.Table 7.2 ) ' " -

+ 7.3 Produclion rate and others

(Ore T/D;grade of Cu% & Mo%; operatlng waste/ore ratio;working shift/day;
working days/week;working days/year;length of worklng facelm] required to
maintain the production rate; bench height [m] & slopeldegree}; safety
berth width{m]; road w1dth{m] % inclination[degree])

+ 1.4 Major equlnment list _

{Type,maker, specification and/or capacxty,number etc. : cf.Table 7.4)

+ 1.5 Availability,utilization and actual working hours of majoi equipments

{cf.Table 7.5) : B '

+ 7.6 Driliing and blastlng

(Diameter of holes,drilling rate[m/shlft] product1v1ty[T/m of hole];
spacing [ore & wastel [m x m],depth[m],sublevelln) :secondary drilling &
blasting ;type of explosives, powder factor[kg/T] ;hit life(m/bik])

7.7 Sorting and grade control

{(Method of sampling,assay,etec.)

+ 7.8 Loading :

{Number of power shovels and/or front-end loader for ore, waste/overburden.
and spare ;average loading rate[T/shovel/shift]) & number of shift/week)

4+ 7.9 Hauling _

{Number of trucks for ore,waste , standby'& repair :average hauling
distancelone way,m] for ore ,wasbe ;average productivity{T/truck shift]
for ore, waste & shift/week ;average tire Iife of trucks(lhours/tire])

7.10 Road & pit waintenance and miscellaneous equipment _ '
{Number and others of Front-end leoaders,trucks,bulldezers, graders,
sprinkler wagons,etc.) - - _

7.11 Waste disposal,stock piling of oxide ores and/or marginal ores
{Location;distance from the pit:eperation:Equipment being used;etc.)

7.11 Problems in mining operation (General)

8. Mineral Processing Operation

§.1 Characteristics of ores

{Composition of ore minerals, textures of ores, degree of 1solat1on, work
index, etc.}

“+ 8.2 Flowsheet of concentrators

(Process flowsheet and balance flowsheet)

8.3 Plan and elevation of concentrators

+8.4 List of machinery & eguipment of concentrators
{Spccification, number, capacity, manufacturer, 1nstallat10n year etc.)

—qd —



+8.5 Results of mineral processing operation in five years by concentrators
{(Feed: tonnage, grade; concentrates:tonnage, grade, recovery; tailings:tonnage
grade; number of employee in each section; power consumption; water
consumption; reagent & material consumption; costs of operation;etc.)
8.6 Operating conditiqns and problems in crushing &k screening circuit
8.7 Operating conditions and probiems in grinding % classifying circuit
+8.8 Operating conditions and problems in flotatioen circuit
8.9 Operating conditions and problems in preduct treatment eircuit
8.10- 0perat1ng condiliens and problems in tailing & waste water treatment
. circuit
+8.11 Activities of laboratory
{§taff; machinery,equipment & apparatus; major results of research &
tests; capacity of chemical analysis; ete.) .
+'8.12 Outlines and/or conception of the modernizatien and/or future plan of
concentrators by Mongelian side
9. Avxiiliary Facilities
1 Electri¢ vowers
Indugtrial water
Fuels
Transporf{ation
Maintenance and repair
Miscellaneous _
7 Problems in these facilities & operation
10. UrganiZatidn and manpower of the Erdenet Complex
18.1 Organization chart of the Erdenet Complex
% 10.2 Man power
{Admlnlstration,‘mining. mineral processing, shops & factories,
transportation, etc. : cf,Table 10.2)
10.3 Problems im organization and/or manpower
~11. Managemeni and Financial Situation of the Erdenet Mlne Operation
11.1 Detail of the 1973 Agreement between MPR & USSR

W0 W W o W w2
. P . . . N
Do e W Mo

11.2 Successor of USSR of the Agreement (CIS or Russia ?)
11.%3 Detail of the latest {revised) Agreoment between Mongolia & the successor
11.4 Detail of currest Agreement between Mongolian Government and the Erdenet
11.5 Distribution of gross revenue,iis procedure and flow

(Between "USSR” and Mongolian Government/between Mongolian Government
and Erdenet)
11.6 Allocation of money distributed to the Erdenet (to individual Divisions)
11.7 Current fFinancial situation of. the Erdenet operation
}i.8 Problems in these agreements and/or Tinancing
12. Marketing ,
~12.1 Buyers and quantities of concentrates (Cu & Mo) to be sold in 1992
12.2 Buyers and gquantities of concentrates (Cu & Mo) seold in five years
(Record ~ by year)
i2.3 Determlnatlon of commodity prlces to be applled

§ Maps, drawings,data_and _information requested from the Japanese Team
( Small scale map(s) showing the whole country of Mongolia
@ Location map showing operating mines in Mongolia
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1/500, 000 tupngraph;c map (s) coverlng the Erdenet “drea
1/100, 000" topegraphic maps covexlng the EldGHEt area

Geologlc map{? covering the Exdenet area {1/100,000 ~ 1/80, UQU)
Topogiqphlc naps ahow1ng location of drill holes and the open pil
Plan and section of the Erdenet pit _

Plan, section and elevation of the Erdenet concentrators

Flowsheet (process & balance)_uf ‘the Erdenet concentratoers
Organization chart of the Erdenet complex :

Section of drllllng with grade

Map of ore reserves and. grade by level

Detalled desurlptlon map on pit by year

Chemical analysis nf drllllng core samples

Data and -information relating to the modernlzatlon plan by the Mongollan

side and the operational cost analysis

Note : * mark ‘shows the answer frnm the Mongollan side obtained’ mastly

+ mark shows the answer from the Monﬂol1an 51de obtained partly,so that'

additional ansWer is necessary.
{At the. stage of the visit of JICA PrOJect Fermat1un Team in June 1992)=

© mark shows the- additional requests from the Japanese Preparatury
Study Team in September 1992. :

=46
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