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1. E2L-BEBESEHE (MM)

MINUTES OF MEETING
\ FOR
THE STUDY ON CAPACITY DEVELOPMENT ON POLLUTION PREVENTION AND
CONTROL IN THE PETROLEUM INDUSTRY
IN THE CASPIAN SEA AND ITS COASTAL AREAS
IN THE REPUBLIC OF KAZAKHSTAN

The Prelitninary Study Team (hereinafter referred to as “the Team™), organized by the Japan -
International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Dr. Mitsuo
Yoshida, visited Kazakhstan from October 13, 2004 to October 29, 2004.

The Team had a series of discussions with Ministry of Environmental Protection (herexnafter
referred to as “MOEP”) and other related authorities.

. Discussions were conducted in a cooperative atmosphere, and both sides agreed to record the
following points as the summary conclusion of the discussions. '

ASTANA, October 27, 2004

’ * [ /-\
Dr. Mitsuo Yoshida _ Mr. Nurlan A. Iskakov '
Vice-Minister
- Leader ' Ministry of Environmerital Protection
. Preliminary Study Team ) The Republic of Kazakhstan
Japan International Cooperation Agency



1. Introduction

This Mimrtes will describe supplemental understandings for the Scope of Work of the Study
(hereinafter referred to as “S/W™) as shown in Attachment.

MOEP and the Team confirmed S/W will be signed between the Government of the Republic of
Kazakhstan and JICA after the Agreement on Technical Cooperation between the Government of
Japan and the Government of the Republic of Kazakhstan has come into force and necessary
procedures of the hoth governinents have completed for smooth implementation of the Study on
Capacity Development on Pollution Prevention and Control in the Petroleum Industry in the
Caspian Sea and its Coastal Areas in the Republic of Kazakhstan (hereinafter referred to as “the
Study™).

Signers of the both parties on S/W will be notified after the necessary arrangements have been set.
MOEP and the Team reached a mutual consensus on the followings and agreed to cooperate closely
for the early commencement of the Study.

2. Implementation Framework for the Study

MOED will organize a Steering Conumittee dnd a Joint Working Group for the Study.

MOEP shall chair the Steering Committee and the Joint Working Group as the lead counterpm’t_
organization of the Study.

(1) Steering Commiittee

Role of Steering Committee is to:

1) correspond with JICA;

2) supervise activities of Joint Working Group; and

3) provide policy and strategic directions of Joint Working Group activities.

Stgering Committee would be held to observe the reports of Joint Working Group; concerning the
project implementation situation, as well as to consider the possible ways of necessary support for
the expert team dispatched by JICA (hereinafter referred to as “thie Study Team™) activities. Steering
Committee should be held at least once in six months. '

The members of the Steering Committee are:

Vice Minister, MOEP (Chairperson of Conunittee)

Director, Department of Environmental Policy and Sustainable Development, MOEP
Director, Department of Intermnational Cooperation, MOEP

Director General, KAZHYDROMET

Director of the Center for Environmental Pollution Monitoring, KAZHYDROMET
Directox, MOEP’s Atyl au office

Director, KAZHYDROMET s Regional Monitoiing Céntef, Atyrau

{(2) Joint Working Group

Role.of Joint. Working Group.is to: .

1) undertake the survey of the Study jointly with the Study Team;

2) coordinate with other ministries, government institutions and private companies to collect and
submit information and data to the Study Teamn; and

3) assist activities of the Study Team in Kazakhstan from point of security and logistics for smooth
implementation of the Study.

(3)Implementation organizations

Implementation organizations of the Study will be assigned to;

1) KAZHYDROMET’s Regional Monitoring Center, Atyrau for monitoring the Caspian Sea and its
coastal areas and developing GIS database

2) MOEP’s Atyrau office for controlling polluters Is.
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3) KAZHYDROMET, Almaty for developing GIS database

3. Scope of the Stady .
Contents of Scope of the Study and Outline of the Project Activities and Necessary Inputs from
Both Parties are shown in Appendix 1 and Appendix 2 respectively.

4, Reports
JICA shall prepare all reports in the Study both in Enghsh and Russian. In case any doubt arises ini
interpretation, the English text shall prevail.

5. Counterpart training
MOEP requested JICA to organize technical training in Japan for counterpart personnel to enhance
the capacity in environmental monitoring.

6. Office and equipment

MOEP provides adequate furnished office space with an international telephone line and an internet
access in the KAZHYDROMET’s Regional Monitoring Center, Atyrau and the Headquarter of
KAZHYDROMET Almaty. However, MOEP requests JICA to provide necessary office equipment,
computer systern and additional laboratory work equ1pments in the KAZHYDROMET’s Regional
Meonitoring Center, Atyrau.

7. Vehicle and vessel .
MOEP provides the necessary vehicles and vessels at its own expense for transportation and field
survey for the Study Team.

§. International conference on the environmental protection of the Caspian Sea

MOEP and the Study Team will jointly organize the international conference in cooperation with
the 5 riparian couniries in the final stage of the Study to report its achievements to promote the
environmental protection in the Caspian Sea. JICA shall closely cooperate with Kazakhstan side by
preparing the necessary documents and presentations with providing necessary expenses.
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Appendix 1
Scope of the Study
1. Contents of the Study
(1) Review stage

Phase 1-1: Reviewing present Jegal, regulatory and institutional measures, state of pollution
previously investigated, and relevant documents to Caspian Environmental Programme etc.
@ Socio-economic development programme for the Caspian Sea area
(@ National petroleum development programme in the Caspian Sea area
e National p'etroleum development programme
»  Petroleum development program
Petroleum transportation programme (oi! takers and pipelines)
@ Atmospheric, water and sediment pollution in the study area by petroleun industrial
activities
*  Sowrce of pollutants
»  Species of pollutants
*  Pollutant loads
¢ Distribution of affected area of pollution
» Historical trends int pollution
¢ Damage caused by pollution :
@ Pollution control and environmental management system
* Legal framework for environmental protection .
* Environmental impact assessment system (including reviews of recent
environmental assessment impact reports of peﬁro]emn de\:re]opment programme)
» Disaster prevention management system (oil spill contingency programme)
e Water po]iutlon management system in the Caspian Sea arid inflow rivers
s  Atmospheric pollution management system in the region of the Caspian Sea
¢ Soil and sediment pollution management system in the region of the Caspian Sea
*  Environmental quahty standards
¢ Emission limit values for polluuon sources
»  Environmental subsidy and anti-pollution financing
»  Economic instruments such as natural resources utilization fee; tax, and penalty
»  List of petroleum industrial enterprises
® Oceanographic condition
Sea level
s Water temperature

»  Salinity ‘
o Turbidity : # Py
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s Sediment
s Seacurrent
¢  Wind speed and direction
. ‘Disiribﬁti(jn of ice floe in a winter season
Natural environment
= Natural protection area
» Historical change of bio-resources in the Caspian Sea
s Endangered fauna and flora
e Spawning area
Environmental monitoring
¢ Laws and regulations
¢  Organization and system
e  Water sampling equipment and laboratory facilities
*  Sediment sampling equipiment and laboratory facilities
e  Atmospheric sampling equipment and laboratory facilities
¢  Monitoring parameters
*  Quality assurance for measurement
o  Human resources for the monitoring
e  Technical and safety training for engineers
¢  Data processing and evaluation
» Previous data and/or publication about environmental monitoring
Remote sensing
. “Environmental monitoring with remote sensing techniques
o Availability of satellite data '
e  Previous data and/or publication about the results of remote sensing
Present environmental problems in the study area
¢ Atmospheric pollution
¢ Water pollution
»  Soil/sediment pollution
»  Pollution caused by solid wastes and wastéwater
Previous experiences of technical cooperation in environmental sector with foreign
countries
Pollution prevention techniques currently applied in the petroleum industry in
Kazakhstan and riparian countries of the Caspian Sea
Solid waste and sludge treatment technologies
Ol spill treatment technologies
*  Wastewater ireatment technologies
» Emission gas treatment technologtes
e Other End-Of-Pipe technologies currently available
»  Cleaner production technologies
»  Site remediation technologies ;



Phase 1-2: Monitoring water, sediment and atmosphere and analyzing various pollutants
frompetroleum industrial activities in the study area, as a pilot study
@ Capacity assessment on environmental monitoring in Kazakhstan
Evaluation of the mformation acquired in the phase 1-1.
»  Evalhuation of reliability of acquired information
o  Capacity assessment and summary of available resources
e  Capicity development strategy
@ Planning of systematic monitoring
» Estimation of polluters and pollution loads
»  Determination of target area based on previous data
»  Target parameters (water, sediment, air)
*  Method (en-site and laboratory)
* Time schednle and logistics
@ Implementation of the monitoring
*  Qil spill monitoring with a remote sensing teclinique
Offshore survey (line/grid survey approx. 500m interval)
s  Onshore survey (spot survey)
- e Miscellaneous
@ Technology transfer for environmental chemical analysis of pollutants in'sea water
¢  Sampling and on-site measurement of water quality
+  Sample preparation method
* Laboratory analysis of potentially toxic elements in sea water
s  Laboratory analysis of inorganic pollutants in sea water

» Laboratory analysis of petroleum-related and other organic pollutants in sea water
® Technology transfer for environmental chemical -analysis of pollutants n soil/sediment
e Sampling and on-site observation of sedunent
»  Sample preparation method ‘ ,
¢ Laborafory analysis of potentially toxi¢ elements in sedlment (total concentration
and solubility test)
- Laboratory analysis of i morgamc pollutants 111 sediment (total concentration and
solubility test) '
»  Laboratory analysis of petroléum-related and other organic pollutants in sediment
(total concentration and solubility test)
® Technology transfer for environmental analysis of pollutants in air
e On-site analysis of air (NOx, SOx, COx, efc)
¢  Measurement of suspended particulate matters (SPM)
+  Station monitoring technique
»  Monitoring of exhaust gas
@ Construction of GIS database

8§ bx J{/Wv’&ffﬂf(; Ry




System design and algorithm
Arrangements of input data
Preparation of a digital map

Training for operation and maintenance

Introduction of remote sensing technology

Development of a system concept
Study on satellite data analysis

{2) Master plan formulation stage

Phase 2-1: Estimating pollution scenarios caused by the future petroleum industrial

development

@ Estimating future development scenarios of petroleum industrial activities in the study

area .
@ Estimating pollution scenarios in the study area caused by the petroleum industrial
activities (including oil spill disaster)

Phase

2-2: Formulating a madster plan of the pollution prevention and control for the

petroleum industry and recommending appropriate legal, regulatory and
instittional frameworks and envirommental monitoring system

@ Legal, regulatory and institutional measures for the pollution prevention and conirol

>

Envircnment impact assessment systern for the petroleum industry
Human resources developiment programme

Inspection system and enforcement

Economic instruments, subsidy and financing

Recommendation for legal, regulatory and institutional measures

@ Improvement of environmental monitoring system

-2

Strategy of environimental monitoring in the region of the Caspian Sea
Application of remote sensing for the monitoring

Identification of water, sédiment and afmospheric pollution caused by the petroletm

industry

Water quality monttoring programime mc]udmCr 011 sm]l monitoring

Soil/sediment polluuon momtonng programme

Atmospheric pollution monitoring programme

Technical skill development programme for environmental chemical analysis, in
particular focusing on ﬁeﬁoleum—l_‘elated poilirtants

Integration of water, sediment and atmospheric pollution in the study area using GIS
Environmental Sensitivity Index (ESI) map in the study area

Recommendation for integrated laboratory

® Recommendations

4 Q‘Ju fg/,u{,(/{ﬁ’j . L

2




yodey {eulq jo Sunoday

4

UOISSROSIp pue uoneurjdxs ‘Wodas yesp Jo uo:w”._mao._m

h,

N
>

SSINSIpPU
Joyio 10y ueld uopusasad uonnyod” .

Apmis poje|al 1Mo

F

SUOEpUBMILODTY ()
wayss Supiojruow A[enb 1tk pue JUSIPas “Iojem @

[0:pu0D pue uonuaAsd
uopnyjod sy JOJ S2unSEall [BUONMISUl pUe h._oﬁ_smnwx ‘881 (D
waysiks
SulIoNUOW [BIUSTEUONALS PUB SYJOMOUIBT] [BUONMINSU] PUBR AlGiR|nSal
‘e sendordde BFuwipuswwoos: pue Ansnpul  umajonad u.E
ur Jo;ues pue uonusastd uonnjod s Jof ued reisew € Jupe|nuuog

A

SanlATIOR Ebmzmﬁ unsjonad
aimny st} £q pesnes wate Aprys oup uf soueuads uonnjod Supeuiisy

SALISNPUL WINB[ONR] &
Buisuas JOWIY 4
vopny[od [BjUatILOIIALL JUSsal] 4
$22.n08 uonn|jod 4

Apis frejuauapdwior)

SOIIALSE

[elgsnpur winsjoned Jo sopeusds juswidoppasp smny Suneiansy

f

£pms jo1id e se sjueynjed Buizi[eue pue Suropuow [ejtrpuiuoIIAUg

SID
BuLsULS 2J0WSL

sanbiuyoe)

qe| pte als-ue
sishjeue
sjuejnjjod
wnajonad
SuLonuow
uonnjjod
wnajonad

[m}

saljiAlioR
1g)suen ASojouyoay)

A

‘013 sunues§ol [ejusiutolAug ueidseD

. ﬂ | '

jusudojaasp
Ayoedeo 1oy ABejens jo uope[nuuiol pue judwssesse AjroedeD
*0je aunuRIZ0l] [epUSUINONALY neldser) 0] SJusWINDOP JUBASIRY

pue ‘sainsesul [euolmipsul pue AlojejnBas ‘jede| %mmm.a. Buimarasy

Apmig a1} JO LBUOMO[] T



3. Tentative member of the Study Team

(1) Team leader/ Human resources development coordinator _

(2) Environmental management (legal, regulatory and institutional measures and human
resources development for the environmental protection) -

3) Environmental anditing

(4) Monitoring (water)

(5) Monitoring (soil/sediment)

. (6) Monitoring (ambient air)

(7) Analysis for petroleum related pollutants

(8) Amnalysis for elemenial and inorganic pollutants

(9) Remote sensing '

(10)GIS database

(11) Translator/ coordinator

Cif%__zwywﬁ 7



Appendix 2

Outline of the Project Activities and Necessary Inputs from Both Parties

Subjects Project Activities Inputs from JICA Inputs from MOEP
Environmental | 1) Offshore survey and sampling (water, sediment, air) - Expertin - (Counterpart engineer
pollution 2) Onshore survey and sampling (water, sediment, air) environmental for monitoring survey
monitoring 3) Seminar on envirenmental _po]]ﬁtion monitoring meonitoring - Vehicles and vessels for
4) Recommendation to future environmental monitoring - Offshore sampling field surveys
system - tools (watef and air)
Remote sensing | 1) Acquisition of remote sensing data - Expert in remote ~ (1)Counterpart engineer
2) Interpretation of the data sensing for remote sensing
3) Seminar on remote sensing - sateliite images
4) Recommendation to future remote sensing
Pollution 1) On-site analysis Using various sensors - Experts in - (4)COL|nterpari engincers
analysis 2) Laboratory analysis (inoxgaﬁic chemistry) environmental for lab analysis (inorganic -
3) Laboratory analysis (organic chemistry) chemistry and organic)
4) Data interpretation - On-site analysis tools | -(3)Field workers
5) Serhinar on poliution analysis - Laboratory - Analytica! Izharstory and
6) Recommendation to fiture environmental analytical instruments fundamental equipment
laboratory ' -Lab supplies and
_ chemicals
GlSand 1) Construction of GIS - Expert in GIS - (2)C0unte|pért engineers '
assessment 2) Polluter jdentification and envirommental risk assessment - GIS software - for GIS operation
using GIS - Computer system - Information related to the
3) Seminar on GIS GIS
4) Recommendation to fiure operation and maintenance of - GIS database
the GIS ‘
Environmental | 1)Inspection to possible polluter - Experts in inspection, | - (1)Counterpart officer
auditing and 2)Environmental auditing auditing and poliution | for inspection and
inspection .3)Technical advice on gas, waste and wastewater treafment ‘prevention technology * | environmental auditing
] technology
4) Seminar on pollution inspection and environmental
auditing
5 —Receﬁunendaﬁon to firure-inspection and environmental- -
‘auditing system '
Environmenital | 1) Law and regulation - Experts in - (1)Counterpart
administtation | 2) Enforcement and compliancy environniental admnistrator
system 3) Economic instruments administration system | - Information related to
4) Environmental auditor system | etvironmental
5) Recommendation of the development plan for future administration
environmental administration system
7 /‘é ff ; :'f 'j:-
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-DRAFT- Attachment

SCOPE OF WORK
~ FOR
THE STUDY ON CAPACITY DEVELOPMENT ON POLLUTION
PREVENTION AND CONTROL IN THE PETROLEUM INDUSTRY
IN THE CASPIAN SEA AND ITS COASTAL AREAS
IN THE REPUBLIC OF KAZAKHSTAN

AGREED UPON BETWEEN
THE GOVERNMENT OF THE REPUBLIC OF KAZAKHSTAN

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

ASTANA
Date of signing

Japan International Cooperation Agency Kazakhstan side
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-DRAFT-
I INTRODUCTION _ _
In response to a request of the Government of the Republic of Kazakhstan (hereinafter
referred to as "GOK"), the Government of Japan decided to conduct the Study on
Capacity Development on Pollution Prévention and Control in the Pétroleum Industry
in the Republic of Kazakhstan (hereinafter referred to as "the Study"), in accordance
with the relevant laws and regulations force in J apah. '
Accordingly, the Japan International Cooperation Agency (hereinafter referred to as
"JICA"), the official agency responsible for the implementation of technical
cooperation programs of the Government of Japan, will undertake the Study in close
cooperation with the Kazakhstan authorities concerned.
This document sets forth the scope of the work with regard to the Study.

I OBJECTIVE OF THE STUDY .

The objective of the Study is to develop capacity and capability in envirommental
management 1o mitigate the environmental degradation caused by petroleum industrial
activities in the Caspian Sea and its coastal area.

In the course of the Study, the following outputs will be expected to achieve tle

objective.

1. Master plan and recomniendations for government policy, relevant laws, standards,
institutions and organizations to prevent and control pollution caused by petroleum
industrial activities in the Caspian Sea and its coastal area.

2.Capacity development in water/sediment/air quality monitoring system for pollutants
from petroleum industry activities.

3. Environmental monitoring map with GIS in the Caspian Sea and its coastal area.

4. International conference on the environmental protection of the Caspian Sea and its
coastal area.

Il STUDY AREA ,
Northeastern part of the Caspian Sea and its. coastal aréa in Atyrau State in
Kazakhstan.

IV SCOPE OF THE STUDY
The study will be carried out in the following two (2) stages.

1. Review stage 7
(Ireviewing present legal, regulatory and institutional measures, and relevant

£
j

iy

documents to Caspian Environmental Programme eic.
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-DRAFT-
(2)monitoring water, sediment & atmosphere, and analyzing pollutants from

petroleum industrial activities in the study area.
2. Master plan formulation stage '
" (1)estimating pollution scenarios caused by the future petroleum industrial
development | | '
(2)formulating a master plan of the pollution prevention and control for the
petroleum industry and recommmending appropriate legal, regulatory and institutional
framework and environmental menitoring system

V STUDY SCHEDULE
The Study will be conducted in accordance with Tentative Work Schedule shown in
Appendix 1. .

VI REPCRT
JICA shall prepare and submit the following quantity of reports to GOK.

1. Inception Report (I¢/R) both in English and Russian 20 copies
2. Progress Reports (P1/R) both in English and Russian 10 copies
3. Interim Report (It/R) both in English and Russian 10 copies
4. Draft Final Report (Df/R) both in English and Russian 10 copies

- GOK will provide JICA with the comments on the Draft Final Report within one
month after its reception.

5. Final Report (F/R) and its summary both in English and Russian 20 copies

VI DIVISION OF TECHNICAL UNDERTAKING

The division of technical undertakings -of the Study by JICA and Ministry of
Environmental Protection (hereinafier referred to as."MOEP") is detailed in Appendix
II attached herewith.

Vil UNDERTAKING OF THE GOVERNMENT OF KAZAKHSTAN
1. To facilitate smooth conduct of the Study, GOK shall take necessary measures for
the following: - '
(1)To permit the members of the Study Team to enter, leave and sojowrn in
Kazakhstan during their assignment therein, and exempt them from fbreign
registration requirements and consular fees;

-‘2- | - "”“"‘Q‘ijggw ﬁ:
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~-DRAFT-
(2)To exempt the members of the Study Team from taxes, duties and any other

charges on equipment, machinery and other materials brought into Kazakhstan for
the conduct of the Study to secure the safety of the Siﬁdy Team;

(3)To exempt the members of the Study Team from income tax and other charges of
any kind imposed on or in connection with any emoluments or allowances paid to
the members of the Study Team for their services in connection with the
implementation of the Study;

(4)To provide necessary facilities to the Study Team for remittance as well as
utilization of the funds introduced into Kazakhstan from Japan in connection with
the implementation of the Study; and _

(5)To secure permission for the Study Team to take all the data and documents
(including permitted photographs and maps) related to the Study out of Kazakhstan
to Japan. .

2.GOX shall bear. claims, if any arises, against the members of the Study Team
resulting from, occurring in the course of, or otherwise connected with, the
discharge of their duties in the impiementation of the Study, except when such
claims arise from gross negligence or willful misconduct on the part of the members
of the Study Team.

3.MOEP shall act as the counterpart agency to the Study Team and also as the
coordinating body in relation to other governmental and non-governmental
organizations concerned for the smooth implementation of the Study.

4.MOEP shall take full responsibility for the implementation of the study. MOEP shall,
at its own expense, provide the Study Team with the following, in cooperation with
other relevant organizations: '

(1)Security related information on as well as measures to ensure the safety of the
Study Team;

(2)Information on as well as support in obtaining medical services;

- (3)Available data and information necessary for the Study;

{(4)Counterpart personnel;

(5)Suitable office space with necessary equipment and facilities in Kazakhstan;
(6)Credentials or identification cards; .

(7)Communication facilities such as telephone, facsimile, etc. if necessary; and
(8)Administrative and technical support staff and labor as needed.

IX CONSULTATION :
JICA and MOEP shall consult with each other in respect of any matter that may arise
from or in connection with the Study.
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List of available equipments

1. Atomic absorption spectrometer “Analyst 800"

2. Atomic absorption spectrophotometer MGA-915

3. Mercury analyzer RA-915; Attachment RP-91, Attachment RP-91C to mercury
analyzer RA-915

4. Gas chromatography Auto System GC XL

5. Gas analyzer “Elan-CO-50"

6. Capillary electrophoresis system “Kapel 104T”

7. Gas analyzing apparatus for control of industrial emission MSI 150 Compact

8. Gas analyzer for determination of toxic gases in air CMS

9. Multi-channel gas measuring and warning device Multiwarn II BP

10. Photoelectric photometer KFK-3

11. Suction device for air sampling 12 V

12. Aspiration psychrometer

13. Aneroid barometer

14. Photo-ionization gas analyzer “FG-2”

15. Microprocessor stationary pH/mB/C-meter HI 9321

16. Portable pH/mB/'C-meter HI 8314

17. BOD analyzer Oxi Top 1S 6

18. Dust analyzer 8520

19. Electronic precision balance KERN 470-36

20. Electronic balance La 230 S

21. Professional handy dosimeter

22. Drying oven - air sterilizer E-28

23. Low temperature laboratory oven SNOL 24/200

24. Microprocessor portable ion-selective analyzer ISE /pH-meter 290 “Aplus”

25. Suction device for air sampling 220 V, Model 822

26. Liquid analyzer “Fluorat-02” with cryospectral system

27. Liquid analyzer “Fluorat-02-3M”

28. Mechanical micro-feeding device DPV-1, DPV-8, DPF-1

29. Mixer PE-6410 M

30. Mixer PE-8100

31. Flask heater PE-4110 M _

32. Microwave system for sample decomposition

33. Distillation apparatus DE-25

Bi-distiller BC ‘
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(1) Law of the Republic of Kazakhstan on Environmental Protection (ZSZER)

(2)  National Action Programme on Enhancement of the environment of the Caspian
Sea 2003-2012 (Draft) Astana 2003 Ministry of Environmental Protection Caspian
Environmenta! Programme ‘

(3) Conference of Plenipotentiaries for Adoption and Signature of the Framework
Convention for the Protection of the Marine Environment of the Caspian Sea (FINAL
ACT) (signature by the Caspian littoral States on 4 November 2003)

(4)  Framework Convention for the Protection of the Marine Environment of the
Caspian Sea (Done at the city of Tehran on the fourth day of November of 2003)

(6)  Strategic Action Programme (SAP) for the Caspian Sea (Caspian Environmgnt'
Programme As approved at the Tehran Steering Committee Meeting of November 5,
2003) : |

(6) 2003 & Athyrau HORFKF/IMEF (774 SUBEREDRES)

(7)  Activity under the North Caspian PSA (PowerPoint Presentation by Agip KCO)

(8)  The Growth of TCO (PowerPoint Presentation by Tengizchevroil)

(9)  Sour Gas Injection/Second Generation Project (PowerPoint Presentation by
Tengizchevroi |)
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(2004/10/19) (RS 758 (FMALIEE)

(11)  Dynamics of the Northeastern Caspian Sea Coastal Zone in Connection with
Sea-Level Rise, Valentina |. Kravtsova, Department of Geography, Moscow State
University, Moscow, Russia '

(12) ASTP: Contamination Screening Programme / Final Report: Interpretation of
Caspian Sea sediment Data, Stephen de Mora and Mohammad Reza Sheikholeslami, Theme
forEffectiveAssessmentofContaminantLevels(ERACL)DepartmentofEnvironment
February 2002

(13) Legal, Regulatory and institutional Measures for the Protection and
Sustainable Management of the Caspian Sea Ecosystem in the Riparian State, Caspian
Environmental Programme

(14) 0il Contamination of the Caspian Sea February 2000, Caspian Environment

Programme, Facilitating Thematic Advisory Groups in Azerbaijan, Kazakhstan
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Russia, & Turkmenistan, Tacis

(15) Environmental Management in the Caspian 0il Industry, December 2001, Caspian
Environment Programme: Phase 2, Tacis

(16) Completion Report Caspian Centre for Poliution Control, November 2001,
Caspian Environment Programme: Phase 2, Tacis

{17) UNDP CEP ERACL: Theme for Effective Regional Asses‘sment‘ of Contaminant Levels,
(Monitoring of Caspian Sea)
(18) Caspian Environment Programme, Transboundary Diagnostical Analysis, National
republic of Kazakhstan, UN Development Programme Global Environmental Fund.
(19) Assess Report of the Environmental and Natural Resource Information Network
in the Caspian Region at the National and sub-national levels Almaty, Decer’nEer
2001, ministry of Natural Resburces and Environmental Protection, republ i'c of
Kazakhstan, UNEP/Grid-Arendal
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FTAZ0BMNATSIVEBR TR, RREZEOREL O 2002 FLOHBCEEME
FHES 10 RVEDLTIND,
Agip KCO TIE. B2 YEHHENIEE 2002 FREEEOLE T 1,683.21 FoEMLTHEY. =
NFEEEOWKIZEZ LD THB,
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TT477EER T, BHETREHHOMELOLET 526 MO BEMLTEY. EROA
HMEEEHTOORER-ENEEDOEMIZLS,

HBL4E Tengizchevroil | Tk, 2002 F R BT 55 2003 £l 9.901.227 FUICR A
AEADHFHEOEMARLND, BFHEQERE. JLT7 - REVITOHFRAOBRRE. RV, &
- —FOBBBEE U-500 AL D IHIZED,

KRR EHTFFoSUFEENICR. BARBEEEN0 OBEHIcH T 5HEL T b
251119 ML TS,

£5 203 FOTTAFMETENGHEES

2L 2003 £ (k)
Tengizchevraoil 12,748,585
Matin 191,877
KazMunaiGaz—Telf 183,134
Sazankurak 230,205
Embamunaigaz 2,631,020
(BUF 6 #t1d Embamunaigaz I8 Eh 3R

A AR )

Prorvamunaigaz 512,000
Makatmunaigaz 250,700
Kainarmunaigaz 380,000
Dossormunaigaz 311,000
Kulsarineft 236,920
Zhaikmunai : 830,400
LU 15,984,831

£6 EERMNFHMEERSE 1 HYDOBLE

tER 2003 &

Tengizchevroil 5.5kg

Embamunaigaz 4.0Kg
4
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22 BHFHEHBEIrMOBERPERBICLIASAOEE

BESHENSOBBEHEL 29,000 b, b, BEE 2002 O BT 40 Fo O EML
TS, BEBHHE A COFEEQEMT, DEHOENEVFAITEIEBEDEINLEE
ndhd,

%7
2002 £ (Fh) 2003 £E (F ) +#n, — gL
25.0 28.0 ’ +4.0

REFENSOHEES . REEEY 16,407.173 b, BRIEKE 4,106.030 ko, FILFER
222,602 b HREE 36257 h, RUVELY 03624 R, ZEERES 61747 b —@ﬂzﬁﬁﬁ
648.9 bos, $R1E&4 0.00006 b, FD1Hh 2594238 b TCH B,

&8 XHERFEMLOHEHRBORIHER

ZEMbAE
RERBRY | R{IEASR TATFER b ARV | ERE{E " @BikEm Ot
16,407.173 | 4,106.030 222.602 362.578 0.3624 6,174.73 5489 0.00006 2504238

23 KEEREORKR

MOEBRERE. 2ZMNETHLINTFLEDEFFNTH B, 2003 EIZHFLIIHDS
17 QY UTNAERESI . BRSNS T OB ER STk bE, LTFORSNE
RHEBRELEIT V=, Tiohb, BRSNS 35 45, 80t 4.0 8 B4V REEHRIAS 1.7
B BT H BIEBILEEN 1.8 H£THD, HREEMDIE 21 OHFLTINFERIN . EIEh
BTN ERE Ao TRRY U TORM IO WTHEEEDOEBNE I oT,
Fhthb, BEERIEA 010 5. A 029 . BAAVREFERN 138 ETH S,

TTA4Z M THRBREISLNHEKLTOIDE I HOATHS, ThbE. ARERSE
MVodokanalid, 2 DI - T TS50 FagFABTEB TH D, HDAEBAOHKETELT
W3 DIE Agip KCO #TH D,

2003 FIIRBAOHKICHTIH AL R EIMLETH #HTHSB,

2003 EDQMERITEITBELMEOREEEL 4372844 o T, FEELEBLT A RO
L THD. i, EEEH Tengizchevrol _IRUTF T459 B /NATSALEBRBOFLY
BEHHENBLLECELBEELTINS,
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#£9 FARAKFEHBEOIILN~OHH

TEH 2003 FHFE 2023 EEHHE
Vodokanal — 12,781.227
VSN T TS FIAVFAEE £48.068 306.551

B (FRA L A

FTAS I - FaHF LRSS 3,182.4413 479

F#10 MAXEEOHKELEIT(BE m°)

2002 £ 2003 £
Tengizchevroil 1.627 ‘ 1.387
FTT47 7B . 33.12 37.98
hOEEE A " 0.45
FREHAA~ 37.53
FT422RBIATZAERR 0.06 0.06
T4 Z 7R 7.2 7.01
Agip KCO 4639 20.88
R IR 4.626 20.864
-BEE =LK 0.013 0.024

11 AP OEENMESHELERIHE)

2002 & 2003 4
Tengizchevroil 2,778.201 2,689.775
FFASHREH - 395.6 698.3
TTAZRRINATSA L ERE 226.653 219.949
Fr4SERAT 2060.34 2306.771
Agip KCO 1909541 20194.102

BE 2 Tengizchevroil IZH 115 227,000m® OHKERS L. HOBEOQ—SHAFLINAT
ARIZBELI-CEITERT S Tengizchevroil BERDERBA IV I)— MBS ER
DE—ZBITHAL YY) - EERBTOR— T ELOEH OEEIEKREEITKEE
EEBELEC L EBEDTH D, |

Agip KCO [ZHIT5 2002 ERIFHAELERLTOFEMBEESETELHKEQOE ML, £EED
SBTHXRIZLDE0THS,

ARBRSHI 7 T(SUBHRITI. FEELEBLTERPEEE S KEntEma
Rohd, Zhit. RHREEE0EMzLS,

RRBAEUTTT4SUREFRITE. BKRUVBHAEDLHFLEMEENEMLE,

TT437RHIRATSAVBERIZETAHKDOFLEDEESEEORDE. FHLOBEKD
BEEDELRFBICEELTLS,
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FT4S59MO O EREIE 11863100ha T, FOAHRIZLTOBEY,

3. ITMERRUVERREFEYOIKNER

#= 12
s AER. T ha
11861.1 Eif B EEERh FHE A A FiEt
11863.1 2,389.8 1,375.6 539.5 51.2 18.0 6,841.3
F13 HARATZEOEBEEBHEELT
EL 2002 4 2003 4 +#m, — @D
Tengizchevroil 61,189.492 1,096,388.032 +1,035,198.54
Embamunaigas 38,873 25,085.439 -13,787.561
TTATIEER 1,090 790.24 ~299 76
FT4370MRA7 7775 574.27 -203.23
SAERD
Agip KCO SEEMITTLERSY 349
Wi F /A Eh 5

2003 EICMEKTRELEEEMT A 1,1947477 b T. 205 ELEEMH
1,101,587.3945 +>r BIR £ EEEE WA 93,160.3055 b T D, FFE (2002 ) BT A EEE
PORLEER 10522993 R 8INLT=, Chik 1,030,709 FUIZDIFEAHBEOEOEMIZLSE

DTHH.

2002 £

2003 €&
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F—8RHIzEhiE, BE LT Tengizchevroil 1 [ZE T3 2002 EOEEVRLEE (L
1,096,388.032 b, M55 2 AN 1.1 b2 3 4EH5 4,260.6045 s, 4 #&AHY 1,060,552.846 Fo (5%
ARBREIL 1,030,709 b £EEIE 3,022.80 ki), ERAFEEMA 31573481 b ot
WEDBOBIFELLLET 5L 103519854 P OENT, ChIZBERERUESEEROEICEZELD
THd. |

ABRHEA M Embamunaigaz 12 B VTR EPROMELORBTEEDRLEEN
13,787.561 PR LIzDIE, Evt-OFfHEERFERMEDFRICLS,

Agip KCO O 2003 EQBEEMRLEEIL 349 Mo THDH, BREYREG. BIRATVIZEITAE
BEZOERIEEFTU>TWARENEESEFLALI-C&ICLS,

14 2003 EOFEEIh-T e EEIhE-THOERE

TES BRIt ha | BESHEEEH ha
Tengizchevroil 1,760.79 30.9
Embamunaigaz 1,955.336 39.135
(BRZ: LLF 6 #£1& Embamunaigaz [CEEhS5RIMT ZARER)

Prorvamunaigaz 633.646 19.065
Zhaikmunai 6.7 4
Dossormunaiéaz 1,294.3 9.26
Makatmunaigaz - -
Kainarmunaigaz 0.35 035
Kulsarineft 20.34 6.46
SUGURBRLTSAVEER 6 6
KazMunaiGaz-Telf 408 4.09
KazMunaigaz—Burenie 40 40
&t 3766.216 129.125

4. FEBALRATL

2001 £ 9 B 6 BEATF IR EFIEREFSN1154 (CEYERBESh BB ERHF A R0
AlZT 2002 45 10 A 24 BRABESEAESN241-P 2LV RBSh-FEIOERISTEC
EIE. 7T 7N RBERERIT 2003 ERBEFLINTREBOLOOREEHZMHE
2002 £ 10 A 1 Ao, COAMLHMBRBRBRERICL 692 O HEAHY., 5 654 @
IRIEFBRFFRIEEASSE &M, 24 B SH F&ht, BESE 2002 S & HEB T A6 &N WEE I
278 BB . SO EZ, MANITE A RARBEFASEL OEMIc &> THBAZN S,

MAE 7 BIIH O ERRELE CH I ERBTAEZDED— D CHIAHLBERL R
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FVodokanal 10D 2003 R AIEGHEL., FESEERICHTAEZREEETOAVMIE
DECHEBICLVE TSN,

D&, TFEh - 2003 FAFALDAMTIC&DE. MAOBEHHRMDFLMER
SHFHERFEL 228,212.09 b THoT=,

BRPOHERPEOHEL 1298706 b2 TH o=,

BEEWLS OB TREL 1,632437.03 b THol=.

5. RIFFRICHNT HFKE

FT477MMES 200247 A 3 BiNe.172 B 2003 £ 3 B 17 BNe.75¢2002 & 6 B 3 B
HMMESNIT2 OEE-HBR)E2REHTI-0. EREBAKCETAEENTbA,
2003 3 A 17 BIHMAES NI ORBICEL T, 7T I itdBEEERIT AR IS )
ZERL. ChiIZftWN TEERRUTTASOMBRBEERSLELIERATOOATNS,

AR ERIEAICET AR R T T SUMNBRBRZEERLFETaL 20 R-THERA TN
5. BEREOHRHTADFLEFRETIEEI/EHSN -, LRABREORIAE. 150 208
BENBRETh. 54 ADFSA/3—I2 65,000 TS D EIL., 8 DDk Al 348,000 F25 DT
SiEnHehst, SREBBXIIELTEESAEERERITL->T. | ERTHOLME(
BLTHRELNTEbh . REGREREE SRS IL—TERIZER SN,

FT4S oM IR IB R EER T4 2003 F(2 2,800t O XA RAHALEMRZHEIN. 205
BEARDOBRIZINIE 2417 HARBEFRITHIIBESETH -1 BYD 383 #hiL,
BRREFEEVOTHREEFARTRELEEDTH S, ;%%&%&I?Aof_ 2417 # D35,
1362 # BB LB ISHLTOAFHESE 1=,

FRREEI L EZLYB QUNIALBEFHBIIN L TOHFBREEI 2N
(1,362)%5I<&. 1,055 L OXRAFFEFALENTEY, Chld, 2003 FRBESENTEIEL
FeREMEYL 401 2, COE(1.055) Iz1F. BT R FLENEAREZEZBOATHY, T
O - LSOO ORI MOLZ AR LOBCRIEN TOAOTEES LSRG
DBEHNZVERMEENTND, NS EICEY EROERLIHRBINS,

2003 FOREHFRITH T HFRMSE (2—F 105316) (L, 33 1 2400 FF 5 Thotz,

BARERERSIRA (2—F 203110} (%, 12 & 1338 5 1000 25 ChoT=,

O—F 105316 &a—F 203110 TR BURAD EEHIEL, 45 {8 3800 74" ThlY, 2002 £,
T ET 5 18 9402 73 5000 T4, ZMI35—K 105316 (LB EM AL 5 & 8322 77 5000 747, O
—F 203110 [2&DHDH 1080 BT 5o,
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x15 EFEHEE

FEHEORF 2002 &£ 2003 & +1gm, -
(FT24) (FTF5) (FF24)
BEFRICNTHEHES
583,225 3,324,681 +2,741,456
o—FK 105316
SiE BRIz HDFTH
10,800 1,213,381 +1,202,581
a—K 203110

a—K 105316(FT>4)
B ok 203110(FF4)

2002 £ 2003 £

2008 £ EQHBTIFEI LI L105, BEHRICHT HHEUSEA, 2004 ERICKBSIL:,
RUSEOS LTI HOBBFRATORKITLE LD THE,

6. 2003 FOARBRER~DEE

HMHORKERTATHERAREETISLEH->THY., Thicf>THEH Lo, RBSH
= IPMEH (IPM-- TERREFE~OEBE IOBIH) TREXTES. NPV EX DT B RREE.
TSI DERERE L. 1999 F 6 B 3 BAY 7RG HFEHE RENI9 2k TR
BIhE-EREHBETHS. _

BREREABAThIBEOVTESHICEK. - HBOECELREALSHAELLARS

2003 FOBARERAOBREICETHHEE. T+ oMM 19 OBEZHIZBLTIRES
hlz, MERTERICKLBAREBE~OXHITEE 65 {8 3520 5 2000 T4 12DiF>T=. F
DL . RXROECERICLLEAREE~OREL 63 {8 5937 5 8000 T4, EARIZLS
DI 118 7582 77 4500 T4 CTH o1,

BERREREOERICHELICERLTNDOMN, BE S Tengizchevroil ), Agip KCO, 2Bl
H B4t MEmbamunaigaz | G, B M F HIZ. 34 158991 55 4000 57247, 1685036 75 2770 T4,

10
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718 1471 53 8024 T - TMNA,

2002~2003 FFOBARERZERE

250000060

BRRER DR (T727)

2002 £ 2003 £

1.5 &S #t Tengizchevroil] THRLSBCEHAREETSSORED/HIZ 2003 Fiz(L 51 14&
2400 AT MEHEIEN., D55 34 {8 8900 AT 7 HEN T, 2002 FiZiZE R0 H
CES LY 210 BFUSHEESR. 350 207 {8 7405 75 4000 T8N HEER T,

2003 FOETEAITET OEY,

KRB RFEE-21 8 253 75 9500 747,

- T HhERIRE -7 18 69 7 8005.7 T4,

- KA R -6 {5 8667 77 6500 T4,

2003 FICEARERDEHICIHENLALE LD 602K EFREICKYTS, FD56
D ERERSE. BANE-FKS AT LIEERIETOS 4k, BUL, Tengizchevroil #t& TINGS
HOMER® 8,000 ANBERIEEG =1 —20 1S v RS0 1O BERKLBEBICEIVE TS
hd,

BAREROEHOESBED 201 %ETHEFRBICEVYETLLS, COFEIZEE
TODAFRMEETACHMC BT ORI UREOEENERShT-,

¥R 75.16ha IZDIED 14 A FOBIMMBENTEbM T, BEE 1341ha O 2 Ak
VP22, VP13)D AEMFRIEES. 2004 F£FIZiTaHNh5.2003 £ ¢ B 25 BitFoH1k
39.68ha DRI & BB L1, vyF -EvhcEREh B RMOEEL TN, 200349
A 25 At ® 0.22ha OZEEIE 25T,

RIREICEIERARERICIT.LRERD 197%ABYSTER, KRICETE3E
DI3LEGLDF. FHEEIOD IR U - BETOS I THh D, 2003 FICARE
EBL AT LERIETaC 4 AR T LY,

2003 ££(Z, EIA 55 2 BRBE DR AL, T R Hﬂ%ﬁ%&ﬂﬁﬁﬂ%@ﬁiﬁﬁrﬂw#%ﬁ ke
B EEREIETOTL EIA OEREZNBBShT-, .

Tengizchevroil $1 D 2003 F ERBREK TSV 17T oM =N TNV EEL D

11
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AEMMDL 2003 F(2IHIZ 2 TODISFEOEEMNEN E TN, FROIEILTORY T
Hob,
HFEARHHE - FEEFEEDELE. Tengizchevrol # O BB R UYKHEEEER
UHIKEREDRE.

BAGEATVTIZEITRERERAER

CD&K31Z, 2003 FF 19 TOP /M BERARER KEETH .

19 70Uz 9hM55 2003 EICRETLEDE 11 FOSHRC. FOMBOTOS 2o MEES
TRV eH S, —THREBREIORMEOAEREING, T, Thillk 3,115 BFY
FHETESN TV,

2 Agip KCO, 2002 M BEAREETI I 12 8 6400 BFUH THHEDIZHL, 15 &
5036 75 2770 T AR Hi&h, 2002 £ (4 83 {E 9642 77 6499 T 7 AETEISh-DIZXIL.
8 {& 5849 73 8652 T A A HiEhi-, 3
ARDFRE

ASRBREE=4) 4 :895 F 1620 7245

-{EE(L. Agip KCO @ 2003 ERERE=—LYL T -FRITFALAICKYEHOBRTERSh
1=o

CARREHECAYLY L AF LD
KEEORE

NEBEKEFROFEOMR, EMEESOKO=SROBHZHEOBEA 1 {85355 75 5920 7>
T FEKE M) ~OZEACLIBEKBIBOAREEATRSL . T HHER
BHCRET IO MESCKO=ZAERRENBASNE,

2AREREZRILY  BKE=SY S 1438 5 0450 T4
3. AOBOTICRETACAAVTLUOBEARUERIE 6789 77 1950 247,
SHALTLUE,. FEMBEOLIERVUKA~OBE LD, AODRD QOHEOTIZ
BEIhT-,
LAOBOHKZTLOBARUVRE: 814 5 3800 T4,
HKATLRZ. EEVEOLERUEBKAOBEBFLDO ., FHFKEUREXKE
EXK)D-HIZERESH . :
5RO RN - SHEM RIS AR 3 8 6895 5 40 7o BB (A A LTIV R, RE
7)) it BB ORI REUEMOBIL., A SAOBERILEELBICBASRL,
EOESHREOHR
1EIA:5642 75 400 724
-EHRRUBMA~OEEORE
- KEVEE O S HERNE
2IEOEHMEORE 1183 7 1490 T4
SNV ITSIURHE 1 {8 2768 A 5340 T

12
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RED N\ T5 o0 FRIROREGEK, BE)
-REMEOEBEBORERUVERERBISHTSTORR
REHERUEERE
LAY IZRAVHANMEOEERERAREN ——VJ . GRAHBORIGIZET 255 4095
7 7920 T4
ZT Ot
1.ERE EIA:1 {5 2362 F 100 7247
‘2 IBIBEEAE 1764 T5 4490 T
3.7 —A~_A—Z[Promasys |OE A :4415 F 6220 F 5, TELHROKRGHN. #iK. EE
WETLRBROPRNEAT—EA—ZADEA,
4B FE RERBICETIZERRUFREOMER 3552 BTFo5
518014001 MDEME: 2072 FF4
6.4 A—/LTESRE(GIS) EE= &) 4 - FT—ARA—X: 133 77 2000 T4
THREOMRAEOME 4144 B727  BERRUREEERBRICET5HE
8Agip KCO FEITUFRIZRMT2EAEXOLANOERICLSBREMBOTME: 2229 7
8860 T4, TUITL XA ORRRAE. ARORLWLBONIE . MHAFBKICLYRE
h=BEHOREF LIz AIZESFEHE
SHAREMFE IO IO EIA:2 8 7132 F 7470 T4
DT SOURERE
“FINFER - A R RE DM RE
-ENERE
10. FRASHHE HFESHERDOER 1 {8 768 7 8860 T4
NSO T F o FIRGHE DR ZE 1584 /5 5930 T4
EEGERBIIZBYATU7ON v T S9LrRSHBER RO EE
3B RHT P TSI M 1, 2003 EEHREEE TS IE 5130 /7 3800 T4 455t
ESh. D35 6773 77 3800 T4 A iEh. 2002 £ 3633 75 1500 T4 DEFEIZHL
T 2684 5 4500 T4 HEHEhT=,
COEF (2003 F)DTFUITE 12 DEBRRERNETI. TO35 10 HENRLCRES
.2 RGBS RSO,
-RFEMETBEE OB TKICHT 2EEORE (ERAFE=SILY) 10 FTUH
-BUKRER OB EREEBOZRIER 1121 7 7000 724
-BEKABEEER MR/ AL —20OFREBMOIREER 464 AT
-RIEERE. KOF A 55 73 9000 T4
TSI O R EE B L ABAKBOKERETT TOSIOER R
BAHS) 134 75 8000 T4 -
REHKTOUY No.2 DH—Y T BT—No.5 DEE: 1371 7 5000 Fur A= (5
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FILNNSDKEBDFEL)

-EKFESR D BGE, 3132 5 3000 TR HEh (rbwwllb\bmak,ﬁﬁmﬁm

CHBRARHHERDOER. 345 5 1000 T AT HEN - GREREFIZHE-T),

-ITHEEUVEHERED) 7EILOBSRKREE. 1 75 6000 77X HEN - (BaHRK

ROBRE).
-HEREVERORE. 29 FTor X HEN - (EEMREEDEE),
‘BEKASRHEDDM T RKE=Z) T DO ERFF 2 KOYEE. 55 77 6800 T4
Xthehiz-(MTKOEFELBEESEEOHRE).

- TI5E @ GERBRALIE, 91 75 8000 U4 A3t &=,

4 JERFBRA ST &9+54 Sazankurak |, 2003 (L 1 & 8393 7 300 F 4 5 tEIEH, 1
{8 7582 73 4838 T4 (95%) AT HiEh 1=, 13 O BRAREEARES L=,

- EARHRRUI B FEH Sazankurak]id, 2002 4| B IR R, 4980 757 9800 T2 ’7“0)
FHEINCXLT 480 {& 4348 73 7000 T X HEhi=,

5 RREBHARMT SR Matin], 2003 FOBARERI. BB TORERES
OBRRE=HIT D1 DTHY. FTOREIZ 270 BT HEHHE, THEhi=,

6. &E R4 KazMunaiGaz-Telf 1, Fl#1 D 2003 FIRFEFEFED RIEMIEIL. 9007 5 9500
TS TH>1-, 2003 FOFBIEh-HMEOERIZA T TRHEhBEREHL. 9007 5
9500 T4 ThH, NRIEZTREDEBYTHD.

—ARRADORE: BRRET=_FJJEELEERIR 1199 77 4500 T4

— KB RDORE 3220 FHToy . S, T“ﬁ'{ﬁﬁjﬂﬁ)";"mr BUATLERKLER

Iz A RERINRILTHD.
—THERORE AMBFIERICRELFRhOEEEE 4588 7 5000 745
1 VSRR TSALERR, Flit% 2003 F12 8 BAREELEL. FOEMIZ3
8 932 B7FUo%5tE., XHLE, HEEh: 8 WETRTHAEESR, 2002 £IF 12 &
2640 75 3000 74 HVEHEL, EHEh =,
B TS A2 TU-A-S 1B 1020mm BT A A 3y — 4141 1 5 433 —448km & 1020mm
D134 T3 (—EB 5km) : 2 {8 5000 FF4
BRI L= BKETTUFR— 51 H) 1E 426mm:5000 HF4
RERETUTETORSE=SY LT QR 100 HFU4
BRI TS T2 E~FF450—H TS50 508km, 510-512km REREZEDFLHD
B8 :500 AFL4

-HLF K, BREK, BRBORKE=S) VT ORRKE 100 T4

-RARBEEICERFAFREA: 100 575

-BEREFRRENRUIEEKOH. %, BHOoME .2 5704

BRENRATSAUBRETITHODERBRISVTORE 100 HFUY .

BFTASIRRMIAMTSALEER. Bt o 2003 FEAGEHEETS L 233 7 3950 7
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TTHY. 226 F 820 TUSHREHINT, COFEDTSUTIH 10 D BREEENTE S,
FEICERENT-OE 2 335K, 1 FRITKRBOARESh ., FOMDOREL 2004 FTEERE
Wizf=®IZEEShizhot=.
R ZT—JEI_JF7T'*}7'7JCDFTW’“E&UTX'EJPiﬁ*ﬂﬁﬂLd)iﬂl'FJK:E-—@UJ7
45 75 4400 T4
T AT au [ FTFeTI [RARL TV T L IOBEREIUTOREE=A) Y
4158 73 3300 T4

‘BREVOEBERUVEFH 2375 2120 724

2002 £ (3, 2290 73 5500 T4 ASEHEIZH , 2093 /5 8800 FU 4 A iah -,

9. AKX L4 Nntergaz D RF ST 1OH ANRA T4 EBRFTTA4T9,

R4t d 2003 F£O BRRERB[ERIIL, 5226 7 5000 T4 T, EBT5226 77 5000 7>
T (79%) BT =, 2002 i 1 4% 1788 A 1400 T 5HE SN, 4227 77 2600 —?wrtn
HHEhtz,

AANATZAVEBRT T4 DRIGEEEERIVHNT. SEE 1 mEHIz4—HD
YFLyt-avd Ne2 ORENTEOL. REBIEMEUEEREBORAHFHER D
BOLDITRBEETELI, RKRFHEDORE DL 10~15%, FE &L, 9327 7 1000
TUT T, EO55RBEOYEEL 1200 HFUFTH 1=,

HARATZAEBRFT457CIEE 2 M, HERe, T2HF. BEICEd5E
WEEIT—ER2BHEBIN-, AESF— ORI 25 FF5 Thol.

SEE . 20EPHIC, SREFBLTOBEKOEERHET AT BRI 41 7 3000 7
FTCH-oI=,

53 MEHICBBRAR A TSAUR N TERBOBEEEN Thabh., F2%IE 3008 5
1000 75 Choi=,

2003 5 3, 4 MPEHIMBE= ST BfThht, BE=42UL 5 BRI 862 77 1000
T THI,

10.2 Btk 23 TEmbamunaigaz |, 2003 2136 {8 8109 75 6790 T4 AETEIEh,, 7 {8 1471
73 8024 TR HEN, 2002 F£{T 2 8 5300 FFUAOFEICHLT 2 & 3835 55 837 5
VR EHEh,

2003 4E(3 16 B REHEHASEHEISA. EDO36 13MNEESh, 3 W EREREShiEh o,

CSHEBHO BHORER., FATEE. 1 15 9457 5 7760 TS QEIEICHLT 2 5 7768 5

3536 T MNEHEhT=,

CHARMORER ST ORE. 640 BT OFHEIZR LT 674 77 2000 T4 X H

=hit-,

REEB DAL, 3162 77 9470 FU A OFEIZHLT 3155 75 9939 FU A MK HEh T,

H 7 AR B [ Zhaiykmunaigas 10D S.Balgimbaev TMMEEB O G ME v O ERE,
2000 B OETEISHLT 2000 B 317 Fo5RNEHEht-,
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CFRFAEHIOESOE%. 1 8 5269 5 5360 T OSHEICHLT 1 14 8678 75 4443
FURX HERT,

- EWICESMBEEMANOERORE. 1150 5770 5E., ZHhi,

- BHRA R FEIE R Prorvamunaigas |0 AF H. 148 3300 B4 A ETE . THEh -,

BREE=A)LT-TOSSLOEE-BA, 1782 5 5000 T4 AETEL ZHEN T,

BESEZROSMMEICEZFRUALPRRY 2004 EXFYCHTEMEEYESSH
EFEMDERE, 243 7 9631 T4 HEHE, IHER -,

M REEDOIRVNEBOBFHRAEE. BABEE, FEBEOEA, 200 AFUFH
EHEIZA., 372 5 9600 T A HENT=,

SERMEE IO IMDETE, 974 75 6662 TUAAEHE. THEM .
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HP/AC Simdis version 04.03

SVC-Tokyo

Instrmment 1 ASTM D 2887 1
Sample name 121286 Instrument Tl
Method name : CAHPCHEMAI\METHODS\d2887. M Vial 1 6
Sample type : D2887 Injection 11
Sequence name  : 2041124.8 Seq. line 04
Operator 1 sano Saniple {g) : 0.0000
Acquired on : 11/24/84 6:04:55 PM Solvent (g) : 0.0000
Processed on :11/25/84 11:04:13 AM ISTD (g) + 0.0000
Data File : 2041124\006F0401. ID\FID1A.CH Start Elution : 0.12
Blank used : 2041124\001FQ501.DAFID1A.CH corrected  End Elution 1 29.89>
BP Calibrant : 2041116\01 1FO401. DAFID1A.CH
Last Reference ‘
Boiling point distribution:
Mass% BP(*C) Mass % BP(°C) Mass % BP(°C) Mass % BP(°C) Mass% BP(°C)
IBP 58.0 21 108.5 42 289.0 63 338.5 84 421.0
1 625 22 111.0 43 292.5 64 341.5 85 426.5
2 705 23 112.0 44 296.0 65 345.0 86 432.0
3 765 24 114.0 45 300.5 _ 66 348.0 87 437.0
4 79.5 25 1195 46 303.5 67 3520 88 442.5
5 80.0 26 128.5 47 . 307.0 68 356.0 89 4475
6 B80S 27 1385 48 3095 69 360.5 90 452.0
7 805 28 147.0 49 312.0 70 364.0 91 456.0
8 81.0 29 160.5 50 3145 71 368.0 92 460.5
9 81.0 30 1675 51 316.5 72 3705 93  466.0
10 81.0 31 179.5 52 3190 73 3735 94 471.0
11 815 32 193.0 53 321.5 74 376.5 35 476.5
12 815 33 208.5 54 3235 75  380.0 96 483.5
13 820 34 222.5 55  326.0 76 3845 97 4915
14 82.5 35 2265 56 328.5 77 388.5 98 501.5
15 845 36 236.5 57 330.5 78 394.0 99  520.5
i6 895 37 249.0 58 3310 7% 399.0 FBP 535.0
17 965 38 2595 59 3315 80 401.5
18 . 100.0 35 2675 60 . 332.0 81 405.0
19 104.5 40 275.0 61 333.5 82, 410.5
20 106.0 41 284.0 62 336.0 83 4155

—156—



1P/AC Simdis version 04.03

SYC-Tokyo
Instrument 1 ASTM D 2887 : 2
Sample name : 21286 Instrument 01
Method name : CAHPCHEMMIAMETHODS\A2887 M - Vial 16
Sample type : D2887 Injection 1
Sequence name  : 20411248 Seq. line 14
Operator : sano Sample (g) : 0.0000
Acquired on 1 11/24/84 6:04:55 PM Solvent (g) : 0.0000
Processed on :11/25/84 11:04:13 AM ISTD {g) : 0.0000
- Data File : 2041124\006F0401. DAFID1A.CH
Boiling point Distribution plot:
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HP/AC Simdis version 04,03

SVC-Tokyo

Instroment 1 ASTM D 2887 3

Sample name 1 21286 Instrument 11
Method name : CAHPCHEMAI\METHODS\d2887. M Vial 16
Sample type » D2887 Injection 11
Sequence name  : 2041124.5 Seq. line 14
Operator : 5ano Sample (g) : 0.0000
Acquired on 1 11/24/84 6:04:55 PM - Solvent (g) : 0.06000
Processed on - 11/25/84 11:04:13 AM ISTD (g) : 0.0000
Data File : 2041124\006F0401. DA\FID1A.CH -

Cutpeints and fractions results:

Cutpoint Fraction Cutpoint Fraction Cutpoint Fraction’ —
BP(°C) Mass% Mass% BP(°C) Mass% Mass% BP(°C) Mass% Mass%

36.0 0.0 0.0 356.0 67.9 3.2 503.0 98.2 0.6

69.0 1.6 1.6 369.0 71.3 3.3 509.0 98.5 0.3
98.0 17.3 15.7 380.0 75.0 3.7 - 516.0 98.8 0.3
126.0 25.7 8.3 391.0 77.5 2.4 522.0 89.0 0.3
i51.0: 28.2 2.5 402.0 80.3 2.8 528.0 99.2 0.2
174.0 30.5 2.3 412.0 82.3 2.0 534.0 955 0.2
196.0 32.2 1.6 422.0 84.1 1.8 100.0 18.0 -81.4
216.0 335 1.4 431.0 85.8 1.6 200.0 32.4 14.4
235.0 . 359 2.3 440.0 87.5 1.8 250.0 37.1 4.7
254.0 37.4 1.6 449.0 89.3 1.8 300.0 44.9 7.8
271.0 3%.6 2.1 458.0 91.5 2.2 350.0.  66.5 21.6
287.0 - 414 1.8 466.0 93.0 1.6 400.0 79.3 12.8
302.0 45.5 4.0 474.0 94.6 1.5 . 450.0 89.5 10.2
316.0 50.7 5.2 481.0 95.6 1.0 500.0 97.9 8.4
330.0 56.6 3.9 486.0 96.7 1.0 338.0 99.6 1.7
344.0 64.8 8.2 496.0 97.6 0.9 ‘
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Signal

HP/AC Simdis version 04,03

| SVC-Tokyo
Instrument 1 ASTM D 2887 4
Sample name 121286 Instrument !
Method name : C\HPCHEM\I\METHODS\d2887. M Vial 16
Sample type : D2887 Injection 21
Sequence name 1 2041124.8 Seq. line 14
Operator : 8anoc Sample (g) : 0.0000
Acquired on 1 11/24/84 6:04:55 PM Solvent (g) : 0.0000
Processed on 1 11/25/84 11:04:14 AM ISTD (g) : 0.0000
Data File : 2041124\006F0401. D\FID1A.CH
Chromatogram:
450 Boiling point (°C)
s — [%) 3] (] ol -hl - th Lh N [=3
L& |% ‘ |8 |%£ |8 |‘é |8 I"c"> IB I.“:s g a3
400
350
300
250
200
150
wo TP FBH
50
I IR,
o . - .
d 10 15 20 25 40 35 40 4s

Retention time (min)
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