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WDL: Western Deep Levels, South mine

B 2-2-7 FHHAMERETIL—TICLKEZHAEOER (NERFH: 2009)
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KEEOBLENJE T D MEREH IR L, 7 7 U B KRR Tl KB O HEREN 2 B4 D BF5E
BFC, 2008 -4 ARERTC, BE 274, 4B HIR3I A, AEBENR L, BIHEASY v 7 25
B, T 365 4. KEFEBEAE 71 40305, FIZFEFZERHT 4 BETOMIEEOIEC, {bATE
WItE & SRR 2 TR LT\ 5, BERFERI 0BT, #ES, HAEwSE,. & AES, #iEky
HAE . HIER(LT, HIEREART, BREERIY. RESE, AKSCHVE S, RFHE T, JLL#E S0 5
RSN TERY . AMFREROAZEAL, TR ) ERNAOILLFE¥(EZIZILH & LT, S5
B, BUMEEEE. BREZIAAFERIICHIR L T\ D

52 HOHEDOHE
AK7avxr MIB 7‘51%731‘%%%5 FL B SRR L A 402 LT D PR Lt K O (Lt —
EARTHD, £ 52-1ICINOHIKEO A R"T & &b, DTICEMOMEZR~D,

x® 5-2-1 HAXMREMILLICE T 5B HHE—&E

5% 2ALA, X 4B 1
Anglogold Ashanti Ltd Moab Khotsong, Mponeng
A Gold Fields Ltd Driefontein, Kloof, South Deep
IIEET SN . .
DRDgold South African Operations (Pty) Ltd ERPM
Simmer and Jack Mines, Ltd Buffelsfontein, Ezulwini
L ISS International Ltd. 1}\)/[9&1? Kglétsorlﬁ\ lz/lp(;ner;ﬁ\D
H#—E X | OHMS (Pty) Ltd riefontein, oof, . ou eep.
okt ERPM. Buffelsfontein
= SeismoGen Ltd. Ezulwini
(1) gEii=tt

[ Anglogold Ashanti Ltd. ]
B GEAHSL L Moab Khotsong, Mponeng

AngloGold Ashanti fHlZ I NRAT VIR Z &> (7| EOIISHRKFTH
D (3 5-2-2, 2006 FFITITAERD— R L Gold Fields 12 972 FlEl-72) | it
RaeRETLHILEAT, AFEOTLNIT 7Y A ThHD, 7 EEEIERRGIFIcH D =
N AT FERIG IFTOML, R DOFEZRIGIFTIC B35 LT 5,



JEL < (AT 1944 FRIZE) . SEEEMR — L U TOMM AR L TWzd, KE
Dt AEHE TdH 5 Newmont Mining #1:X°7% F 4 @ Barrick Gold LD HIXIZ K A HAHLKIZ LV
GAEFERMR — DB ZFE > T D, 2008 MFERER CTHAEERMIE 3 7, HROeAFEREE
D T%MYEOEEAEFEL TWD (EJR: 2009)

Rl d &b EEPBIFEDOREZFETH D Anglo American £ 27 /L — 7 D4R 2 40 5 g4
¥ TH o773, Anglo American FE235 88 & B R 2 A PN EN T2 H#2FTHH LI Z &Iz kv,
TN—T BTN D, Bttt Th o7 Anglo American X RIFE O Z 8 40T A L T
WA, FRRREE SR 2 B BEAOICHE/N . 2007 AEI2ITHERE 16.6% & L, 2009 FEIZ A0 2kkE 572
HLTWD (& 2009)

[ Gold Fields Ltd]
B GeEAHSL L Driefontein, Kloof, South Deep
Gold Fields #11% TR 7 1 EI 3 ATV Z IR 2 & < R Rk OFE L&+ T, 2008
R CEEEEMRE A ThH D, M7 ) ENEEDOHLTHY . BIE 9 DOFLIL THAR
#4175 CH Y | Driefontein #i111, Kloof #4111 D MIHA LT [FFEDAER S APERE D03 % d 6O TV
e Flo, A=A T VT, H—F, "RRXA= T THLHERMZIT->THBY ., 2008 4 8 HIC
I&~/L—"T Cerro Corona 8L LT X A AFEN B I TWD  (EJR: 2009)

[DRDgold South African Operations (Pty) Ltd]
BLAD S fAligi il . ERPM
DRDgold South African Operations f1: 1%, [Fd 7 | EOFLLi<xft DRDgold #hDF24TH U |
Fi7 ) ECOEERMEZH-TIEY | 2005 425X 247, DRD I% Durban Roodeport Deep
DT %, [FIft~IZ DRDgold #1:75H4E 74% Z FiA 7 S i, [FZE Khumo Bathong #1014t
Khumo Gold #:23H& LT %, Khumo Gold fLix M4 #IHELE 15% &2 T L TV 7223, 2007 F1Z
20%IZHIR° LTV D (ETR: 2009)

[ Simmer and Jack Mines, Ltd]
B3 G pEAfSL L - Buffelsfontein, Ezulwini
Simmer and Jack Mines fl:i, @& 77 A RE - B LTV D [F7 ) B LIS T
b5, FFENRHE LTV 5d 721 Th 5 Buffelsfontein Gold Mines £1: & Ezulwini Mining £E73,
Buffelsfontein #Ii1L & Ezulwini $41LZE NV ZENVOEIRIZ Y 72> T 5 (Simmer and Jack Mines:
2009)

% 5-2-2 [f@7) B€fhlicE 58Ut T—4%—% (2007) (DME: 2008)
P HEpE R A 3¢ eIk

(kg) (B ZAR) | (HJZAR) | (& ZAR)
Anglogold Ashanti Ltd. 79,427 9,151 5,405 3,746
Gold Fields Ltd 82,302 12,154 7,478 4,675
gigagglifg‘t;h)ﬁgcan 14,839 1,535 1,397 138
Simmer and Jack Mines, Ltd 4,350 603 640 -37
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[ISS (Integrated Seismic Systems) International Ltd. ]

BELR 3 2 B % GAiifi 1L : Moab Khotsong, Mponeng, Driefontein, Kloof, South Deep, ERPM,

Buffelsfontein

ISS International #Li%, HRLRW L ABMZRHERIC LD EREHEZE=41) 7 - 7L

T HHEM AT A — AT, JRLAII U E LT oV L, ARl HiEEH
FOFELLMICERL WD, BRMIZE, ERY— T —Fud— #@EFT—7L
HEON— Ry =T HGE - EEICNZ T, Bl - 7 — 2 E Y — v ijry —ov, Ak
— VDY T Ny = TRFE R, & DI AT ARESLHEMFIRE L Vol a LT
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%5k > # —IL ISS International £ & L TN etk & 72 572 (Anglogoldashant: 2009) ,

FAIEHIE, (7 ECdr—7 2 7 ORIMBT AT LRy ¥ 207 — 2 fifhrt
VHE—EFEDL 2T 70 A OBRE N T — X OfEHr, MG OB - IkGE - %, V7 b
U =7 ORBEOY — R EITo TS,

[OHMS (Open House Management Solutions) (Pty) Ltd]
BEfR 3 2 BRI S 4f S5 1L - Moab Khotsong, Mponeng, Driefontein, Kloof, South Deep, ERPM,
Buffelsfontein
OHMS *#HiTA#E T & HURTE B AR A4 B & 3 2 5T — B A 24T BIEK 40 4 0L B
(MUEFHME 14 4, HRLTFHEME 104, FHE - HiE LEVEET4) DEEL TV
Do K70 =2 MY LB GRAMHNIL D2 <13 ISS International FEDELHI S 2 7 L7
BAINTWAD, BT ISS International #E0D FEEttE LT, LU TOBMMER, 7 —
U L, Y —F - URIZEHIliZER T 5 & & biz, #IZ 1 BIFREOHE T ISS
International fEDOEFE & HINSEABM L T\ D, FHLTOY X7 FHIHIZEET 2 E O
EEFE 28 IRy 77 —=XT7 5074 VIILCEIT LY A7 3 HOE]) ZH) L
LTHY., fHiTFEFIEER EGERL TWD,

[SeismoGen Ltd.]
B6R 9% BLI S Al #L 1L Ezulwini
SeismoGen fh:iX, #LILIPEE LN EARTHEAE RS & L2 ME T 5 — B R 242t
T 5, R NEB AR B — B A4 TH D, FfETIE, SELA T U &3 2R R RO
BGZBWT, Zaffth, IKRTPHEAL, AEREMm BICmig C, Al & sy A — MEREICE
DOLBLHIS 2T KOS L B ORGE, BUAIT — % OfT &3, U R 7 5l A S0 L T
Wh, £z, HiEE P —RENE, a i — T—HT Y 7 b 2 T HEORRBEHIToTND
(SeismoGen: 2009) ,



Ezulwini $L L CIIEE T2 06 O OEEL . [tk 8 4 ORBMENE (Mg Ty,
AL S

EY, BRUVAT LFERYE) THITA-STEY ., FHEOMREFEEIHRED 1| A TH 5 HIE TFEM
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Anglogoldashant: 2009, http://www.anglogoldashanti.co.za/subwebs/informationforinvestors/
reporttosociety05/values bus_principles/safety health/sh _cs group 5 1.htm
DME: 2008, Operating gold mines and recovery plants in the Republic of South Africa 2008, DME.
ISS International: 2009, http://www.issi.co.za/
SeismoGen: 2009, http://www.seismogen.co.za/
B 2009, http://resource.ashigaru.jp/top_company_1.sa.html
Simmer and Jack Mines: 2009, http://www.simmers.co.za/sjfu/view/sjfu/en/page36
Wits K5: 2009, http://web.wits.ac.za

5-7












FEAGT IR ERE CEA LI =y VK SE, Yu v FOEARASEL (Memorandum of
Understanding: MoU) D&y, JICA T 7 U W FHEFT & DST & ORI TR I N7, EHE. Bt
Tu Yz hOERAELEILFEBEFH (Record of Discussions: R/D) & LT\ 528, 7T | [EHE
FFOEFICHESE BARAAELEDH A FvE MoU £ 352 L 2T INIELS FE L2720, XX
FDOHA Fvia MoU & L7z (Z O sUFFFMIFHEREFH A OB TMoU L9725 Z LIZAELTWD),
T fhigk DB FE T, SCEOMREZ LT OBERIZEOE TEE Lo, WARIZIX, FEMEHE R E A
DI=yVIZEMNLTEE LI MoU ZEIZFEDY 72< | FRZT v Y =7 b OHAFHE R FE N (41
72 EOEAMBRIE. EOFEEZITANLIL, 2010 42 H 26 AIZ MoU OFEA NS (R
B4 /),






MINUTES OF MEETING
BETWEEN JAPANESE DETAILED PLANNING SURVEY TEAM
AND THE DEPARTMENT OF SCIENCE AND TECHNOLOGY
OF THE GOVERNMENT OF THE REPUBLIC OF SOUTH AFRICA
ON JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT FOR STUDIES OF SEISMIC HAZARD MITIGATION IN DEEP
LEVEL SOUTH AFRICAN MINES

The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team”)
organized by Japan International Cooperation Agency (hereinafter referred to as “JICA”) and
headed by Mr. Shinichi MASUDA, visited the Republic of South Africa (hereinafter referred
to as “South Africa™) from 25 September to 10 October 2009, for the purpose of working out
the details of the technical cooperation program concerning the Project for Studies of Seismic

Hazard Mitigation in Deep Level South African Mines (hereinafter referred to as “the

Project™).

During its stay in South Africa, the Team exchanged views and had a series of
discussions with the South African authorities concerned.

As a result of these discussions, the following documents summarize the key issues
emerging from the visit.

® Summary of Discussions

Draft Memorandum of Understanding

©® Proposed Plan of Operation
® Proposed List of Research Group Members
® Proposed list of equipment to be provided by JICA

Pretoria.07 Qctober 2009
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Mr. Shinichi MASUDA Mr. Lianley Slm@

Leader Director

Japanese Detailed Planning Survey Team Science and Technology for

Japan International Cooperation Agency Economic Impact
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SUMMARY OF DISCUSSIONS

L. TITLE OF THE PROJECT

Based on the recommendation of the South African and Japanese research consortiums, both
sides agreed that the title of the Project will be changed from “Project for Studies of Seismic
Hazard Mitigation in Deep Level South African Mines” to “Project for Observational Studies
in South African Mines to Mitigate Seismic Risks”.

Both sides understand that a diplomatic procedure is necessary to change the title of the

Project.

II. RATIONALE OF THE PROJECT

Both sides recognized that the Project has the potential to produce results that can have
wide reaching benefit to the society in South African and around the world. First, improved
knowledge for the preparation and occurrence of mining-induced earthquakes, would
contribute to more accurate prediction and hazard assessment of natural earthquakes. Second,
the improved technology for hazard assessment of mining-induced earthquakes could be
applied not only to gold mines but also to other mines in South Africa and globally, and this

would contribute to the reduction of casualties and economic losses incurred by

mining-induced seismicity.

III. DRAFT MEMORANDUM OF UNDERSTANDING - GOVERNMENT TO
GOVERNMENT

The draft Memorandum of Understanding (hereinafter referred to as “MoU”) attached as
Attachment I, was discussed and due to legislative requirements in both countries, this item
could not be finalized. The anticipated date of signing the government to government MoU

would be by the end of January 2010.

The draft MoU, which stipulated the framework of the Project, would be finalized and
signed by the representatives of the Government of South Africa and JICA after notification
of approval of the implementation of the Project by the Department of Science and

Technology and JICA Headquarters.
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IV. TENTATIVE PLAN OF OPERATION

The Proposed Plan of Operation for the whole period of the Project attached as
Attachment II was noted. The activities of the Project are subject to modifications within the
scope of the MoU after consultation when the necessity arises in the course of the

implementation of the Project.

V. PROJECT IMPLEMENTATION
1. Responsible Authority
Department of Science and Technology (DST)

2. Project Implementing Agencies:
South Africa - Council for Scientific and Industrial Research (CSIR), Council for Geoscience
(CGS) and the School of Geosciences at Witwatersrand University

Japan — JICA and Research team headed by Ritsumeikan University

3. Collaborating agencies (to be consolidated in the course of the project implementation)

Mining companies and mine technical service providers from observation mines

V1. COOPERATION PERIOD OF THE PROJECT

Both sides recommend that the relevant research institutions align their formal collaboration
agreements to reflect the Implementation Plan of the Project. The anticipated date of signing
the government to government MoU would be by the end of January 2010. The cooperation
period of the Project will be five (5) years from the date of arrival of the first JICA expert in
South Africa.

VII. OTHERS

1. Privileges and immunities for JICA experts and customs clearance for equipment

An agreement on “Technical Cooperation and the Japan Overseas Cooperation Volunteers
Programme between the Government of Japan and the Government of the Republic of South
Africa” is due to be signed, and this MoU would be subject to the above agreement. Prior to
the signature of the agreement, the South African side should send the application forms (Al
Form for JICA experts, A4 Form for equipment, and Application Form for the JICA Training
and Dialogue Program) through the diplomatic channel to the Government of Japan for

dispatch of experts, supply of equipment, or acceptance of trainees in Japan for the Project.

3

F



2. Science and Technology Research Partnership for Sustainable Development

It was noted that the Project would be implemented under the‘Science and Technology
Research Partnership for Sustainable Development’ (SATREPS)' promoted by JICA and
Japan Science and Technology Agency (JST) in collaboration.

JICA will take necessary measures for the technical cooperation such as dispatch of JICA
experts, provision of equipment and training of South African personnel, and other supports
related to the Project in South Africa. JST will support the Japanese research

institutes/researchers for the project activities in Japan.

3. Collaborative Research Agreement

Both sides agreed that the representative research institutes in Japan and South Africa should
reach an agreement to execute the collaborative research in accordance with the Master Plan
of the Project. The agreed document (e.g. Collaborative Research Agreement) should define

terms of agreement regarding, inter alia, confidentiality and intellectual property rights.

4. Proposed study areas

It was proposed that the observational studies will be implemented at the following gold
mines. Both sides agreed that South African and Japanese research teams would request the
owner companies of those mines for permissions to implement research activities in their
mines.
a. Moab Khotsong gold mine
b. Mponeng gold mine
¢. Driefontein gold mine
d. Ezulwini gold mine

e. Other gold mines that are mutuaily agreed upon to be added to the study areas

5. Management and maintenance of equipment
The South African side will ensure that the Project Implementing Agencies of South African

side (i.e. CSIR, CGS and Witwatersrand University) will register the equipment provided by

' ‘Science and Technology Research Partnership for Sustainable Development’ aims to develop new
technolegy and its applications for tackling globat issues, and also aims at capacity development of

researchers and research insfitutes in both countries.



JICA as their own asset, and properly manage and maintain it.

6. Funding for implementation of the Project
The South African side will endeavor to secure funding, especially for the measures to be
taken described in the article III (6) and (7) of the draft MoU, to ensure successful

implementation and sustainability of the Project.

ATTACHMENT I Draft Memorandum of Understanding
ATTACHMENT II Proposed Plan of Operation

ATTACHMENT III Proposed List of Research Group Members
ATTACHMENT 1V Proposed List of Equipment to be provided by JICA



ATTACHMENT I

DRAFT MEMORANDUM OF UNDERSTANDING BETWEEN JAPAN
INTERNATIONAL COOPERATION AGENCY AND
THE DEPARTMENT OF SCIENCE AND TECHNOLOGY, SOUTH AFRICA
ON JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT FOR OBSERVATIONAL STUDIES IN SOUTH AFRICAN MINES
TO MITIGATE SEISMIC RISKS

Japan International Cooperation Agency (hereinafter referred to as “JICA”) represented
by JICA South Africa Office exchanged views and had a series of discussions with the
Department of Science and Technology and South African authorities concerned with respect
to desirable measures to be taken by JICA and the Government of the Republic of South
Africa (hereinafter referred to as “the Government of South Africa”) for the successful
implementation of the Project for Observational Studies in South African Mines to Mitigate
Seismic Risks (hereinafter referred to as “the Project”).

As a result of the discussions, JICA and South African Department of Science and
Technology agreed to recommend to their respective Governments the matters referred to in

the document attached hereto.

Pretoria. XX XX, 200X

Chief Representative,
JICA South Africa Office
JICA The Republic of South Africa

Japan



L COOPERATION BETWEEN JICA AND THE DEPARTMENT OF SCIENCE
AND TECHNOLOGY ON THE PROJECT FOR OBSERVATIONAL STUDIES
IN SOUTH AFRICAN MINES TO MITIGATE SEISMIC RISKS

1. The Government of South Africa will implement the Project in cooperation with

JICA.

2. The Project will be implemented in accordance with the Master Plan, attached as

Annex L.
II. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan, JICA will take, at its own
expense, the following measures according to the normal procedures of its technical

cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS
JICA will provide the services of the Japanese experts (hereinafter referred to as
“JICA experts”). The JICA experts, who will take part in the Project, will be
dispatched several times a year during the Project period. At the beginning of each

Japanese fiscal year (JFY), JICA will provide the plan of dispatching experts.

2. PROVISION OF MACHINERY AND EQUIPMENT
JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project as
listed in Annex III. The Equipment will become the property of the Government of
South Africa upon being delivered C.LF. (cost, insurance and freight) to the South

African authorities concerned at the ports and/or airports of disembarkation.

3. TRAINING OF SOUTH AFRICAN PERSONNEL IN JAPAN
JICA will receive the South African personnel connected with the Project for

technical training in Japan.

I11. MEASURES TO BE TAKEN BY THE GOVERNMENT OF SOUTH AFRICA
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The Government of South Africa will endeavor self-reliant operation of the Project in
order for the Project to be sustained during and after the period of Japanese technical
cooperation, through full and active involvement in the Project by all related

authorities, beneficiary groups and institutions.

The Government of South Africa will ensure that the technologies and knowledge
acquired by the South African nationals as a result of Japanese technical cooperation

will contribute to the economic and social development of South Africa.

The Government of South Africa will grant in South Africa privileges, exemptions
and benefits to JICA experts referred to in 11-1 above and their families, which are no
less favourable than those accorded to experts of a similar dispensation of third

countries working in South Africa.

The Government of South Africa will ensure that the Equipment referred to in I1-2
above will be utilized effectively for the implementation of the Project in consultation

with the JICA experts referred to in II-1.

The Government of South Africa will endeavor that the knowledge and experience
acquired by the South African personnel from technical training in Japan will be

utilized effectively in the implementation of the Project.

In accordance with the laws and regulations in force in South Africa and subject to the
availability of resources, the Government of South Africa will take necessary

measures to provide at its own expense:

(1)  Services of the South Aftican counterpart personnel and administrative personnel
as listed in Annex I'V;

(2)  Office space and its facilities provided for the project

(3) Supply or replacement of imachinery, equipment, instruments, vehicles, tools,
spare parts and any other materials necessary for the implementation of the Project

other than the Equipment provided by JICA under I1-2 above;



7. Inaccordance with the laws and regulations in force in South Africa and subject to the
availability of resources, the Government of South Africa will take necessary

measures o meet:

(1) Expenses necessary for transportation within South Africa of the Equipment

referred to in II-2 above as well as for the installation, operation and maintenance
thereof;

(2) Customs duties, internal taxes and any other charges, imposed in South Africa on
the Equipment referred to in Ii-2 above ; and

(3) Running expenses necessary for the implementation of the Project.

IV. ADMINISTRATION OF THE PROJECT

1. Representative from the DST, will bear overall responsibility for the administration

and implementation of the Project.

2. Representative from the Council for Scientific and Industrial Research (CSIR), as the

Project Manager, will be responsible for the managerial and technical matters of the

Project.

3. The Japanese Chief Advisor will provide necessary recommendations and advice to
the Project Director and the Project Manager on any matters pertaining to the

implementation of the Project.

4. JICA experts will give necessary technical guidance and advice to the South African
counterpart personnel on technical matters pertaining to the implementation of the

Project.

5. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee will be established whose functions and

composition are described in Annex VI



V.

VIL

JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the South African Government
and JICA, at the middle and during the last six months of the cooperation term in order

to examine the level of achievement.

CLAIMS AGAINST JICA EXPERTS

The Government of South Africa undertakes to bear claims, if any arises, against the
JICA experts engaged in technical cooperation for the Project resulting from, occurring
in the course of, or otherwise connected with the discharge of their official functions in
South Africa except for those arising from the willful misconduct or gross negligence

of the JICA experts.

MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Government of Scuth Africa on

any major issues arising from, or in connection with this Attached Document.

VIII. MESURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE

IX.

PROJECT

For the purpose of promoting support for the Project among the people of South Africa,
the Government of will take appropriate measures to make the Project widely known to

the people of South Africa.

TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Attached Annexes

will be for five years from the date of arrival of the first JICA expert in South Africa.
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X. OTHERS

Both sides agreed that necessary information and data for smooth implementation of the

Project shall be shared among members of the Project.

ANNEX]
ANNEX I
ANNEX II1
ANNEX IV

ANNEX 'V
ANNEX VI

MASTER PLAN

FIELDS OF EXPERTISE OF JICA EXPERTS
LIST OF MACHINERY AND EQUIPMENT

LIST OF SOUTH AFRICAN COUNTERPART AND
ADMINISTRATIVE PERSONNEL

LIST OF OFFICE SPACES AND FACILITIES
JOINT COORDINATING COMMITTEE
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ANNEX1
MASTER PLAN

1. Project Purpose

Understanding of the preparation and occurrence of earthquakes is enhanced, and the risk

management mechanism of mining-induced earthquakes is improved.

2. Outputs

(1) Rock properties at seismic sources are elucidated.

(2) Understanding of the preparation and forerunners of earthquakes in gold mines is
enhanced.

(3) Reliability of seismic hazard assessment in gold mines is improved.

(4) Reliability of strong ground motion predictions in gold mines is improved.

(5) Estimation of the locations of seismic events, and damage assessment of seismic disasters

become more accurate.

3. Activities

(1)-1. Observe and collect rock samples at seismic sources and its surroundings

(1)-2. Investigate rock properties in laboratory

(2)-1. Install monitoring systems for micro-fracturing and rock deformation, and sensitive
long period seismometers in the vicinity of impending earthquake sources

(2)-2. Monitor the activities of micro fracturing

{2)-3. Monitor the accumulation and release of stress in and around the impending earthquake
source

(2)-4. Analyze the monitored data to clarify the forerunning phenomena and its characteristics

(3)-1. Evaluate spatiotemporal changes in stress and rock mass stability based on the data
produced by mine's microseismic network

(3)-2. Upgrade the scheme of seismic hazard assessment by calibrating existing schemes with
the data obtained through the activities (2)-2, (2)-3 and (3)-1.

(4)-1. Install accelerometers and high capacity strainmeter in the vicinity of impending
earthquake sources to monitor the dynamic slip and stress change

(4)-2. Analyze the data obtained through the activity (4)-1 to clarify the process of rock mass

failure and strong motion generation

12



(4)-3. Install strong motion meters and geophones in underground working places to monitor
strong motion at disaster sites

(4)-4. Compare strong ground motions at the source with those at damage sites to clarify the
characteristics of site amplification of strong motion

(4)-5. Compare the monitored dynamic stress change and fault slip with existing
lab-experimental results to clarify the scaling relationship in dynamic rupture process

(5)-1. Install seismic stations in the Far West Rand mining district (Carletonville area) on the
surface to monitor surface ground motion caused by mine tremors

(5)-2. Upgrade the Data Center in the Silverton offices of the Council for Geoscience

(5)-3. Develop and validate a parametric model that will be capable of predicting strong

ground motion

13



ANNEX 11

FIELDS OF EXPERTISE OF JICA EXPERTS

Fields of expertise to be covered by the JICA experts are as follows:
1. Chief Advisor

. Crustal Physics

. Rock Mechanics

. Fracture Mechanics

. Subsurface Measurement

. Structural Geology

. Geodynamics

. Monitoring Engineering

=R I = T e Y * B )

. Seismology

10. Strong Motion Seismology

11. Computer technology

12. Data Processing

13. Project Coordinator (long-term JICA expert)

14. Other fields mutually agreed upon as necessary for the implementation of the Project

14
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ANNEX III

LIST OF MACHINERY AND EQUIPMENT

1. Equipment for monitoring of micro-fracturing, rock deformation, and seismic motion
2, Equipment for seismic monitoring network on the ground surface

3. Equipment for data analysis

4. Office equipment

5. Other equipment mutually agreed upon as necessary for the implementation of the

Project

15



ANNEX IV

LIST OF SOUTH AFRICAN COUNTERPART AND ADMINISTRATIVE
FERSONNEL

1. Administrative personnel
(1) Project Director
XXXXXXXX, Department of Science and Technology (DST)

(2) Project Manager
Professor Ray Durrheim, Council for Scientific and Industrial Research (CSIR)

2. Counterpart personnel
Researchers and technicians of CSIR
Researchers and technicians of Council for Geoscience

Researchers and technicians of School of Geosciences, Witwatersrand University

Note: In the event of transfer/posting or retirement of counterpart personnel, his/her successor

will be designated by respective organisations immediately.
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LIST OF OFFICE SPACE AND FACILITIES
1. Office space and facilities for the performance of duties by the JICA experts

2. Land or space for the installation of equipment

3. Other facilities mutually agreed upon as necessary
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ANNEX VI

JOINT COORDINATING COMMITTEE

The Joint Coordinating Committee (hereinafter referred to as “JCC”} will be organized and

meet at least once a year and whenever necessity arises, in order to fulfill the following

functions;

(1) To formulate the annual work plan of the Project

(2) To review the progress of the annual work plan

(3) To review and exchange opinions on major issues that may arise during the
implementation of the Project

(4) To discuss any other issue(s) pertinent to the smooth implementation of the Project

Composition of the Committee
(1) Chairperson
Project Director appointed by DST (Chairperson of the JCC)

(2) Members

a. South African side:
- Representative(s) of Council for Scientific and Industrial Research
- Representative(s) of Council for Geoscience

- Representative(s) of Witwatersrand University

b. Japanese side:
- Representative(s) of JICA South Africa Office

- JICA experts
- JICA study team members

c. The Committee can invite observer(s) as the need requires such as JST, the Japanese
Embassy in Pretoria, Department of Mineral Resources, and Mine Health and Safety

Council.
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Proposed Plan of Operation

ATTACHMENT 11

Activities 1st year 2nd year 3rd year 4th year 5th year
y
1. Source rock property
(Output 1; Rock property group}
Activity 1-1 On-site observation kR R | FREREEAERFES kkdd Rk AR | Rk AR ER
Activity 1-2 Lab analysis Sk kA NRER | KR BFEEEFFERR | FAORRERFRRFRF | wRkkk kR R
2. Sensitive close monitoring
(Output 2; Deformation group)
ACtEVity 2-]:Arra}' deployment MR ROR R R s | SRk R R RcRR AR | ok gk
Activit}/ 2_2 Micro fracturing mOﬂitOriﬂg ekcpgokpokpckdond | kkkdkdkdhdkgk | dkdckiockkckdgigk | khgkgk
ACtiVity 23 R()Ck deformation mo”itol-ing LR ELEES S S MIEE L EL LIPS R EE LSS ML S
ACtiVity 2_4: Aﬂalysis Sk ok sedesheokcksieseokpe ik |okckkkch ook | ekl
3. Hazard assessment
(Output 3; Hazard assessing group)
Activity 3-1: Mine seismic data
re-evaluation SRR | RRREERERERFE | REFREFERE
Acuvi{y 3_2- Upgrade assessment Scheme dokckkideddokshokak | hoRokekokokskde g | gdkekokskokck
4. Strong motion
{Output 4; Strong maotion group}
ACUV][}’ 4_‘[: On_fault monitoring sedrkok ko Frkopshchspckokockok | cRakdtkskdeckgokeksksk ] skeksiokckoRsgekokrg | hdskchdkdckgk
Activity 4-2: Source motion analysis ko T Tk s
ACt]Vlty 4_3: Oﬂ'Site mOnitOl‘ing ks Rk ok ShFckpdeRghgeorkk | dokckdockdolddogelok | kel
Activity 4-4: Site motion analysis R REERRERRRREE | AkE kR
Activity 4-5: Scaling law FREERRAAAE | AR
5. Extension of the SANSN
(Output 5; Surface cluster)
Activity 5-1: Instatlation of a cluster of
ddckk sk | Ropskckgek
seismic stations
Activity 5-2: Upgrade seismological Data
dekdekkkkdokk Rk RERE R | RkkkRkdcrRggg | kEgp kbR
Center
Activity 3-3: Strong ground motion
& gk kg g | fakchpgggn
prediction
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ATTACHMENT I11I

Proposed List of Research Group Members

Output Leader/Members Leader/Members
Research Subjects
Activity ( Outputs, Activities ) Japan South Africa
#
1 Source rock property T. Satoh (AIST) 'R. Durrheim (Wits/CSIR) -
T-1 | On-site observation K. Otsuki (Tohoku U) | J. Kuijpers (CSIR)
1-2 | Laboratory analysis Y. Yabe (Tohoku U) G. Henry (CSIR)
X. Lei (AIST) D. Roberts (CSIR)
M. Nakatani (U Tokyo) | H. Yilmaz (Wits)
H. Kawakata (Rits. U} G. van Aswegen (ISSI ltd)*
N. Yoshimitsu (Rits. U) | S K. Murphy (AngloGold
Ashanti)*
2 Sensitive close monitoring | M. Nakatagi (U Tokyo) | A. Milev (CSIR)
2-1 | Array deployment H. Ogasawara (Rits. U) | D. Birch (CGS)
2-2 | Micro fracturing monitoring | H. Kawakata (Rits. U} 0. Goldbach (CSIR)
2-3 | Rock deformation Y. Yabe (Tohoku U) R. Masethe (Gold Fields/Wits)
2-4 | monitoring H. Ishii (TRIES) J. Machake (CSIR)
Analysis S. Nakao (Kagoshima U) | P. deBruin (Moab Khotsong
S. Hirano (U Tokyo) mine)*
K. Miyagawa (U Tokyo) | C.W. Miller (Mponeng mine)*
A. Watanabe (U Tokyo) | J. Wienand (Driefontein mine)*
H. Tsuji (U Tokyo) A.K.Ward (Ezulwini mine
M. Saka (U Tokyo) /Seismogen CC)*
T. Ito (U Tokyo)
Y. Kano (Kyoto U)
M. Naoi (U Tokyo)
T. Katsura (Rits. U)
3 Hazard assessment H. Kawakata (Rits. U) | R. Durrheim (Wits/CSIR)
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Output Leader/Members Leader/Members
Research Subjects
Activity ( Outputs, Activities ) Japan South Africa
#
3-1 Mine seismic data H. Moriya (Tohoku U} M. Singh (CGS)
3-2 | re-evaluation T. Igarashi (U Tokyo) 0. Goldbach (CSIR)
Upgrade assessment scheme | A. Kato (U Tokyo) T. Kgarume (Wits/CSIR)
K. Imanishi (AIST) R. Masethe (Gold Fields/Wits)
Y. Kano (Kyoto U) S. Spottiswoode (Individual
S. Ide (U Tokyo) Consultant)*
N. Yoshimitsu (Rits. Uy | S.K. Murphy (AngloGold
M. Okubo (TRIES) Ashanti)*
M. Naoi (U Tokyo) C. Moller (AngloGold
Ashanti)*
G. Hoffman (AngloGold
Ashanti)*
K. Riemer (Goldfields)*
P. Lenegan (Goldfields)*
N. Naicker (Goldfields)*
4 Strong motion Y. Yabe (Tohoku U) A. Milev (CSIR)
4-1 On-fault monitoring N. Kame (U Tokyo) A. Cichowicz (CGS)
4-2 Sources motion analysis T. Watanabe (Tohoku U) | O. Goldbach (CSIR)
4-3 | On-site monitoring H. Miyake (U Tokyo) R. Durrheim (Wits/CSIR)
4-4 | Site motion analysis L. Linzer (Wits)
4-5 Scaling law R. Masethe (Gold Fields/Wits)
A. Yenwong-Fai (Wits)
H Uzoegbo (Wits)
S. Spottiswoode (Individual
Consultant)*
5 Extension of the SANSN H. Ogasawara (Rits. U} | A. Cichowicz (CGS)
5-1 Installation of a cluster of T. Igarashi (U Tokyo) J. Steyn and 5 members of his
seismic stations A. Kato (U Tokyo) group (CGS)
5-2 Upgrade of seismological H. Miyake (U Tokyo) I. Saunders & 3 members of his

Data Center

M. Okubo (TRIES)

group {CGS)
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Output Leader/Members Leader/Members
Research Subjects
Activity L Japan South Africa
( Outputs, Activities )
#

5-3 Strong ground motion

prediction:

M. Singh (CGS)
Scientist-A(CGS)

E Kgaswane (CGS)

D. Birch (CGS)

L. Linzer (Wits)

S. Spottiswoode (Individual

Consultant)*

Note: The research members with asterisks (*) are from the collaborating agencies of

the Project
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ATTACHMENT IV

Proposed List of Equipment to be provided by JICA

[tem Quantity
Continuous Recorder 2
Sensitive strainmeter 10
Low-power recorder 4
Broad Band recorder 2
Broad Band seismometer 4
Dynamic Strain Recorder I
Dynamic Strain Amp 1
Transmission unit 6
Transmitter 6
GmuG-ACC converter 30
AEF recorder 1
AFE main amp. 1
Groutable AE sensor 40
Installation rods /100m 8
Off-line data logger 3
Seismic transducers 54
Borehole tiltmeter 4
Closure meter system 2
Seismic system software 1
RAID system I
Accelerometer 10
DAQ System 10
Field Processor 10
Connector & Cable 10
Lightening Protection 10
Modem 10
Power component 10

Office equipment (to be defined)

Note: The list is still tentative and subject to modification
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MEMORANDUM OF UNDERSTANDING
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE GOVERNMENT
OF THE REPUBLIC OF SOUTH AFRICA
THROUGH THE
DEPARTMENT OF SCIENCE AND TECHOLOGY
ON
JAPANESE TECHNICAL COOPERATION
FOR
OBSERVATIONAL STUDIES
IN
SOUTH AFRICAN MINES
TO
MITIGATE SEISMIC RISKS



Ay

PREAMBLE

Japan International Cooperation Agency (hereinafter referred to as “JICA”)
represenied by the JICA South Africa Office exchanged views and had a series of
discussions with the Department of Science and Technology and South African authorities
concerned with respect to desirable measures to be taken by JICA and the Government of
the Republic of South Africa (hereinafter referred to as “the Government of South Africa™)
for the successful implementation of the Project for Observational Studies in South African
Mines to Mitigate Seismic Risks (hereinafter referred to as “the Project™).

As a result of the discussions, JICA and South African Department of Science and

Technology agreed to recommend to their respective Governments the following matters:

L COOPERATION BETWEEN JICA AND THE GOVERNMENT OF SOUTH
AFRICA ON THE PROJECT FOR OBSERVATIONAL STUDIES IN SOUTH
AFRICAN MINES TO MITIGATE SEISMIC RISKS

1. The Government of South Africa will implement the Project in cooperation with
JICA.

2. The Project will be implemented in accordance with the Master Plan, attached as
Annex L.

I1. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan, JICA will take, at its own
expense, the following measures according to the normal procedures of its technical

cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese experts (hereinafier referred to as “JICA
experts™). The JICA experts, who will take part in the Project, will be dispatched several
times a year during the Project period. At the beginning of each Japanese fiscal year (JFY),

JICA will provide the plan of dispatching experts.

2. PROVISION OF MACHINERY AND EQUIPMENT
JICA will provide such machinery, equipment and other materials (hereinafter referred to

as “the Equipment™) necessary for the implementation of the Project as listed in Annex IL.



3. TRAINING OF SOUTH AFRICAN PERSONNEL IN JAPAN
JICA will receive the South African personnel comnected with the Project for technical

training in Japan.

III. MEASURES TO BE TAKEN BY THE GOVERNMENT OF SOUTH AFRICA

1. The Governiment of South Africa will endeavor self-reliant operation of the Project
in order for the Project to be sustained during and after the period of Japanese technical
cooperation, through full and active involvement in the Project by all related authorities,

beneficiary groups and institutions.

2. The Government of South Africa will ensure that the technologies and knowledge
acquired by the South African nationals as a result of Japanese technical cooperation will
contribute to the economic and social development of South Africa.

3. The Government of South Afiica will grant in South Africa privileges, exemptions
and benefits to JICA experts referred to in II-1 above and their families, which are no less
favourable than those accorded to experts of a similar dispensation of third countries
working in South Africa, as provided for in the "Agreement on Technical Cooperation
between the Government of Japan and the Government of the Republic of South Africa"

which is currently under discussion.

4. The Government of South Africa will ensure that the Equipment referred to in [1-2
above will be utilized effectively for the implementation of the Project in consultation with

the JICA experts referred to in II-1.

5. The Government of South Africa will endeavor that the knowledge and experience
acquired by the South African personnel from technical training in Japan will be utilized

effectively in the implementation of the Project.

6. In accordance with the laws and regulations in force in South Africa and subject to
the availability of resources, the Government of South Aftrica will take necessary measures

to provide at its own expense:

(1) Services of the South African counterpart personnel and administrative personnel as
listed in Annex III;
(2) Office space and its facilities provided for the project referred to in Annex IV,
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3) Supply or replacement of machinery, equipment, instruments, vehicles, tools, spare
parts and any other materials necessary for the implementation of the Project other than the

Equipment provided by JICA under I1-2 above;

7. In accordance with the laws and regulations in force in South Afiica and subject to
the availability of resources, the Government of South Africa will take necessary measures
to meet:

(1) Expenses necessary for transporfation within South Africa of the Equipment
referred to in II-2 above as well as for the installation, operation and maintenance thereof}
(2) Customs duties, internal taxes and any other charges, imposed in South Africa on
the Equipment referred to in 1I-2 above as provided for in the "Agreement on Technical
Cooperation between the Government of Japan and the Government of the Republic of
South Africa" which is currently under discussion; and

(3) Running expenses necessary for the implementation of the Project.

IV.  ADMINISTRATION OF THE PROJECT

1. Director: Science and Technology for Economic Impact from the Department of
Science and Technology (DST), as the Project Director, will bear overall responsibility for

the administration and implementation of the Project.

2. Principal Geophysicist and Fellow: Centre for Mining Innovation from the Council
for Scientific and Industrial Research (CSIR), as the Project Manager, will be responsible

for the managerial and technical matters of the Project.

3. The Japanese Chief Advisor will provide necessary recommendations and advice to
the Project Director and the Project Manager on any matters pertaining to the

implementation of the Project.

4. JICA experts will give necessary technical guidance and advice to the South
African counterpart personnel on technical matters pertaining to the implementation of the
Project.

5. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee will be established whose functions and

composition are described in Annex V.



V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the Government of South Africa and
JICA, at the middle and during the last six months of the cooperation term in order to

examine the level of achievement.

V1. CLAIMS AGAINST JICA EXPERTS

The Government of South Africa undertakes to bear claims, if any arises, against the JICA
experts engaged in technical cooperation for the Project resulting from, occurring in the
course of, or otherwise connected with the discharge of their official functions in South
Africa except for those arising from the willful misconduct or gross negligence of the

JICA experts.

VII. MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Government of South Africa on

any major issues arising from, or in connection with this Memorandum of Understanding.

VIII. MESURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE
PROJECT

For the purpose of promoting support for the Project among the people of South Africa, the
Government of South Africa will take appropriate measures to make the Project widely

known to the people of South Africa,

IX. TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Memorandum of

Understanding will be for five years from the date of arrival of the first JICA expert in

South Africa.

X. AMENDMENT

This Memorandum of Understanding may be amended by mutual consent of the Parties.
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XI. OTHERS

Both sides agreed that necessary information and data for smooth implementation of

the Project shall be shared among members of the Project.

ANNEX 1 MASTER PLAN

ANNEX 11 LIST OF MACHINERY AND EQUIPMENT

ANNEXIII LIST OF SOUTH AFRICAN COUNTERPARTS, COLLABORATING
RESEARCHERS AND JAPANESE EXPERTS

ANNEX TV LIST OF OFFICE SPACES AND FACILITIES

ANNEX YV  JOINT COORDINATING COMMITTEL

ANNEX VI TENTATIVE PLAN OF OPERATION
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ANNEX 1 MASTER PLAN

1. Project Purpose
Understanding of the preparation and occurrence of earthquakes is enhanced, and the risk

management mechanism of mining-induced earthquakes is improved.

2. Qutputs

(1) Rock properties at seismic sources are elucidated.

(2) Understanding of the preparation and forerunners of earthquakes in gold mines is
enhanced.

(3) Reliability of seismic hazard assessment in gold mines is improved.

{4) Reliability of strong ground motion predictions in gold mines is improved.

(5) Estimation of the locations of seismic events, and damage assessment of seismic

disasters become more accurate.

3. Activities

(1)-1. Observe and collect rock samples at seismic sources and its surroundings

(1)-2. Investigate rock properties in laboratory

(2)-1. Install monitoring systems for micro-fracturing and rock deformation, and sensitive
long period seismometers in the vicinity of impending earthquake sources

(2)-2. Monitor the activities of micro fracturing

(2)-3. Monitor the accumulation and release of stress in and around the impending
earthquake source

(2)-4. Analyze the monitored data to clarify the forerunning phenomena and its
characteristics

(3)-1. Evaluate spatiotemporal changes in stress and rock mass stability based on the dala
produced by mine's microseismic network

(3)-2. Upgrade the scheme of seismic hazard assessment by calibrating existing schemes
with the data obtained through the activities (2)-2, (2)-3 and (3)-1.

(d)-1. Install accelerometers and high capacity strainmeter in the vicinity of impending
earthquake sources to monitor the dynamic slip and stress change

(4)-2. Analyze the data obtained through the activity (4)-1 to clarify the process of rock
mass failure and strong motion generation

(4)-3. Install strong motion meters and geophones in underground working places to
monitor strong motion at disaster sites

(4)-4. Compare strong ground motions at the source with those at damage sites to clarify
the characteristics of site amplification of strong motion

6



(4)-5. Compare the monitored dynamic stress change and fault slip with existing lab-
experimental results to clarify the scaling relationship in dynamic rupture process

(5)-1. Install seismic stations in the Far West Rand mining district (Carletonville area) on
the surface to monitor surface ground motion caused by mine tremors

(5)-2. Upgrade the Data Center in the Silverton offices of the Council for Geoscience

(5)-3. Develop and validate a parametric model that will be capable of predicting strong

ground maotion

=1



ANNEX I LIST OF MACHINERY AND EQUIPMENT

Lh = (8] o] —

. Equipment for monttoring of micro-fracturing, rock deformation, and seismic motion

. Equipment for seismic monitoring network on the ground surface

. Equipment for data analysis

. Office equipment

. Other equipment mutually agreed upon as necessary for the implementation of the

Project



ANNEX 111

LIST OF SOUTH AFRICAN COUNTERPARTS, COLLABOTATING

RESERCHERS AND JAPANESE EXPERTS

Output : . Leader/Members Leader/Members
- Research Subjects -
;&Ectmty ( Outputs, Activities ) Japan South Africa
1o _S('}u_lfée rock property - - | T.Satoh (AIST)- - |'R. Durrheim (Wits/CSIR) -
1-1 On-site observation K. Otsuki (Tohoku U} J. Kuijpers (CSIR)
1-2 Laboratory analysis Y. Yabe (Tohoku U) (. Henry (CSIR)
X. Lei (AIST) D. Roberts (CSIR)
M. Nakatani (U Tokyo) { H. Yilmaz (Wits)
H. Kawakata (Rits. U) | G. van Aswegen (ISSI Itd)*
N. Yoshimitsu (Rits. U) { S.K. Murphy (AngloGold
Ashanti)*
2 Sépsitivé cloSe'mOnitoripg --%’k‘raNakaté?l _(U A..Mile‘f( CSIR) o
2-1 Array deployment H. Ogasawara (Rits. U) | D. Birch (CGS)
2-2 Micro fracturing monitoring | H. Kawakata (Rits. U) | O. Goldbach (CSIR)
2-3 Rock deformation Y. Yabe (Tohoku U) R. Masethe (Gold Fields/Wits)
2-4 monitoring H. Ishii (TRIES) I. Machake (CSIR)
Analysis S. Nakao (Kagoshima P. deBruin (Moab Khotsong
U) mine)*
S. Hirano (U Tokyo) C.W. Miller (Mponeng mine)*
K. Miyagawa (U J. Wienand (Driefontein
Tokyo) mine)*
A. Watanabe (U Tokyo) | A. K. Ward (Ezulwini mine
H. Tsuji (U Tokyo) /Seismogen CCH*
M. Saka (U Tokyo)
T. Ito (U Tokyo)
Y. Kano (Kyoto U}
M. Naoi (U Tokyo)
T. Katsura (Rits. U)
3. | Hazard assessment - | H. Kawakata (Rits. U) | R. Durrheim (Wits/CSIR)
3-1 Mine seismic data  re- | H. Moriya (Tohoku U) | M. Singh (CGS)
3-2 evaluation T. Igarashi (U Tokyo) 0. Goldbach (CSIR)
Upgrade assessment scheme | A. Kato (U Tokyo) T. Kgarume (Wits/CSIR)
K. Imanishi (AIST) R. Masethe (Gold Fields/Wits)
Y. Kano (Kyoto U) S. Spottiswoode (Individual
S. Ide (U Tokyo) Consultant)*
N. Yoshimitsu (Rits. U) | S.K. Murphy (AngloGold
M. Okubo (TRIES) Ashanti)*
M. Naoi (U Tokyo) C. Moller (AngloGold
Ashanti)*
G. Hoffman (AngloGold
Ashanti)*
K. Riemer (Goldfields)*
P. Lenegan (Goldfields)*
N. Naicker (Goldfields)*
4 Strong motion Y. Yabe (Tohoku U) A. Milev (CSIR)
4-1 On-fault monitoring N. Kame (U Tokyo) A. Cichowicz (CGS)
4-2 Sources motion analysis T. Watanabe (Tohoku O. Goldbach (CSIR)
4-3 On-site monitoring U) R. Durrheim (Wits/CSIR)




Qutput . . Leader/Members Leader/Members
— Research Subjects -
ictmty ( Outputs, Activities ) Japan South Africa
4-4 Site motion analysis H. Miyake (U Tokyo) L. Linzer (Wits)
4-5 Scaling law R. Masethe (Gold Fields/Wits)
A. Yenwong-Fai (Wits)
H Uzoegbo (Wits)
3. Spottiswoode (Individual
Consultant)*®
5 ‘Extension of the SANSN - - | H. - Ogasawara . (Rits, _A.iCichOWicZ(CGS) S
----- e L ) e R e e
5-1 Installation of a cluster of | T. Igarashi (U Tokyo) J. Steyn and 5 members of his
seismic stations A. Kato (U Tokyo) group (CGS)
52 Upgrade of seismological H. Miyake (U Tokyo) I. Saunders & 3 members of
Data Center M. Okubo (TRIES) his group (CGS)
5-3 Strong ground motion M. Singh (CGS)

prediction:

Scientist-A(CGS)

E Kgaswane (CGS)

D. Birch (CGS)

L. Linzer (Wits)

S. Spottiswoode (Individual
Consultant)*

Notes:

1. The research members with asterisks (*) are not counterpart personnel but

collaborating researchers who participate in the project activities voluntarily without an

obligation to implement the Project.

o

Committee meetings.

This list 1s subject to change, and will be revised annually at the Joint Coordinating
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ANNEX 1V  LIST OF OFFICE SPACE AND FACILITIES
1. Office space and facilities for the performance of duties by the JICA experts

2. Land or space for the installation of equipment

3. Other facilities mutually agreed upon as necessary
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ANNEX V JOINT COORDINATING COMMITTEE

The Joint Coordinating Committee (hereinafter referred to as “JCC”) will be organized and

meet at least once a year and whenever necessity arises, in order to fulfill the following

functions;

(1) To formulate the annual work plan of the Project

(2) To review the progress of the annual work plan

(3) To review and exchange opinions on major issues that may arise during the
implementation of the Project

{(4) To discuss any other issue(s) pertinent to the smooth implementation of the Project

Composition of the Committee
(1) Chairperson
Project Director appointed by DST (Chairperson of the JCC)

(2) Members

a. South African side:
- Representative(s) of Council for Scientific and Industrial Research
- Representative(s) of Council for Geoscience

- Representative(s) of Witwatersrand University

b. Japanese side:
- Representative(s) of JICA South Africa Office
- JICA experts

- JICA study team members

¢. The Committee can invite observer(s) as the need requires such as JST, the Japanese
Embassy in Pretoria, Department of Mineral Resources, and Mine Health and Safety

Council.
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